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RISC-VI& —faAH SR Y BRI > TEAETE RSARMEY
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A 5S ATE P Y H BYIE Ry SRR RISC- VIR A AR A A1
sk Digi-Key#& FR1EE SR AR/ 14H -

FF20204E9 F 3 [ #R{THIRISC-VAER 2B > Imagination
Technologies & 77 # 4 [ [AIRISC-VHY " Rvfpga : B fi#
ISR RERE ) 2RUEEE B8H
=1 EI 722020 4£ 11 B B EH Y K 225 EI 0y — 5 5 -
https://university.imgtec.com | #g 4t 7 A ZRFE {y —Lb
kst e

AR SR 5 A 2 i S RISC-V AR i 1 /) SR AR fige
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SR R AT RE IR SRS A R A R R A > DARAR
A ERER PR AR E T/ B TR2AD - 7
S Linuxfy—EEELEEATE -

1.1 {PEERISC-V ?

RISC4=4% B " Reduced Instruction Set Computer ; » H[I
RSB EN - EAVIFEEEEFES - NIt
RISCV 245 S5 R IR RT1 - EHISE R T Risk
Five | -

RISC-VIZZEERISC-V International Y E I pEE -

b4 RISC-V°

B1 : RISC-VIE:E - B H 3RJK : www.RISC-V.org

ARAREE T AR

» FEiEEHwww.RISC-V.org

12 gFEER

ARG R AT I - TR T RISCVENT-
EERARE » SEHIRF T Digikey A TR SR
R BB A5 1L ) T 5 B £ 2 00 35 7 SO 60 (
o o (ARSI B LT -

1. HESGH EREEBEXWMER - Seceed
Technologies Co Ltd Maix BiT 28 & iy 1] Hg {4 & f%
RISC-VEEHH 25 ~ s 0H - LCDax o A1 [ {5 5k o |k
Be > [ER{E K253 TT o B A MicroPythonfz =
shmaal o _(KfER " Maix BIT | Efif#E#4E) -

2. e &% (Systemon aChip > Soc) - FCEE
= E4H G 56 S F W P SparkFun BE SR HETTRISC-
V SOCHE = &at » {EA& 77 Al Fy3035 T HI363ETT ©

(A45pH " SparkFun | EfifyH4E ) -

3. B - ARMEEHEXRES > HERSE - £
Digilent Nexys A7EEF&H_ % A AYXilinxFR &5 ] F2 2
et PP S1] ( Field Programmable Gate Array »
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2 RISC-VEE

2.1 FEE

RISC-V F David Patterson - Krste Asanovic ~ Andrew
Watermanf{IYunsup Lee/>2010E1F M AT 523 77
RIETL - E A LinuxBARUFR RIS IS - (HE2
LA BRI R AR NERS o By TR RS o LT
T EHCHIIES 228 (Instruction Set Architecture >
ISA) o ff{fIE2011F8LE T E{ERISC-VEE 7 WA
20144 HEH, T E AR A -

B B HEMEERISCEE - & iEMicrochip
PIC ~ ARM ~ Atmel AVR ~ MIPS ~ SuperH#{ISPARC ° fi

FIHIRISC- 1B {F m 22 £ 19814

2.2 FABGEZRENIBRIRIR RS

FLAF 5B U i P 25 B ME R E TG EE RS (Application
Specific Integrated Circuit » ASIC ) 7 JEAYTE B &%
{EFHARM® %L > DRISCIERIZFE - BN aZ
O B REFREBEESEIT 0 I HECE — B
] o ¥IHEEUINXPE Freescale 7 JHEY A RIFSEI /N =]
EFEL MR R UESE TS EM TR/ N—H5 7 -
B2 EFaVERG B e iy - B8 M — Rt A
[F]ARMSZ (A HERT] 52 -

RISC-VASFTAIE - BURATRIES - tQAHEFE: -
B RIRE I DAE BREIRISC-VE (F - I H AR S AHE
a8 o 25 3/ )N o T BB A o B S B v 25 2l
TE(EEERHE © RISC-VASEZEIERT > AIHERARK
e onf B M -

BEAh - FERUFUATS B R & aeat v PAME T - A DAL
RokTE < AR e e A B A Y AR BUERUH

RISC-VEH #¢wi g (i H ZPlatformlO ) EREAY - (H
HiKeilém s 25 RAFEIRES (FIIARM MDK) HYBHEH ]
REIRR » 1 ROl -F- 48 B AL R s - H HARY R —
KENH -

RISC-V %0038 H B AT Linux 51 11} R & Windows §1 & {E
1Y - B AR ARG H SR IR 4aiEHY o

2.3 RBHESHTT

Andes Technology & H[E] & /& 1) —2¢ - E R BLIERY
HFE i Z — @& N22 f7 /NRISC-VZ Ly » AT IR Fy
700 MHz » BY [HIfE % 450.013 mm? » 25 By o] ZE AR S
FIY:4E (Internet of Things » loT) JEFHZ%ET ©

Imagination Technologieste—ZF B ERF ERE (Intellectual
Property » IP) /A F] » FHFIZERI T4 ~ FAREER -
B AR SR (L Y B R B BT ( Graphic Processing
Unit » GPU ) ° Hi 3 AV fEPowerVR » 1E7KEE
10fRGPU " AZFI] | [FERA T #k AZ(RISC-VIZER 25 -

PlatformlOfZ (It | IR RISC-VBH S HY & Aa T A

SiFive I &% #/) HY = fir RISC-V £] i 3 Krste Asanovié ~
Yunsup Lee filAndrew Waterman gl 17 - ‘B & fLRISC-V
ol ~ &R Z88 (SoC)  ~ IPFIRHZEENR -

Western Digital ( SanDiskjz fhiyBLERE ) B TR
AR 7 i 5 FRISC-V » A B LKA T EH C RIS
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3 RISC-VALRBAIS:

FEHRISC-VIZE L0 - HIEMEHEUEARER - RISC-
VIEISA - FEEETHIEEF % -

RISC-V R % FHRISC-V.org DL Wi ([ SZ 4 2 e 3t © FERF
REISAKIAS (FHNEEARIRME) FIFFEISARIRS (FHNE

Bl RS e
{5 I/ e
1 01 [T S
2 10 OREd
3 11 tas M

21 : RISC-ViSHELR A - [BH 3K : RISC-V.org

REBERERNEEEHE/ERS > S5
Zephyr{EZE 24 ©

3.1 BlanaER]

RISC-VE F J7 2 m] i i 16 {8 5 32 (B By (75 > PA32ir
JC ~ 64fizyrEk 128 T E F > 3 {5 A HLE HY A
e -

2 ThEE

RV32l  FEHESE - 32 THIB2(HE 728

RV32E iR AFURERVEETE S - 32 THI16{EE 75

RV64l  FLEESEE - 64 THIB2(HE 728

RV128I HEEIIE 4R - 128( yUNI32{EE (755

52 : RISC-VELAISA - [BE 5B © RISC-V.org

FAh > IR EEIILLIE S o i RAYMAFDHL 4T
kG CHE) -

Letter Functionality

Integer multiplication and division
Atomic Instructions

Single precision floating point
Double precision floating point
Quad precision

Decimal floating point
Compressed instructions (16 bit instructions)
Bit manipulation

Dynamically translated languages
Transactional memory

Packed SIMD instructions

Vector operations

User level interrupts

Hypervisor

G

IZ< v wmnNnrOOT><

53 © RISC-VIEAEISABERE - B 238 : RISC-V.org

PR Ik 3 7 58 ) e /D B R Y /N SoC - FT RE & 45 E
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BEBWITHEF -
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3.2 HEIHETRERRIRD

HATCBASE T E#FZ2RISC-VEZL - KER & 5t
HIREBERHE - Sz 0 H S EERHEIAES
( Hardware Description Language » HDL) 4@% - {540
VHDL -~ Verilog ~ System VerilogfIR~ H154 1 Chisel - ¥}
JRCREZGE = saTHIZKER » S 5 (8 Y & Verilog >
R ERIEEEBRCEES - System Verilog/Zia 5 »
Al R B8 - 5558 » Verilog & — b A5 1 i sE
= MAREAREES -
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4 Herkeley

RISC

Berkeley

B2 : Boom ~ Rocket - RiscyflISweRVI%Z.» © [B])H ZRJE - Western
Digital

Boom:E FH Chisel4R EX i Berkeley P RISC-VEZ FHES o

lowRISCI/JRockethZ it BT 54 S 48 IRVEAG AT

RISCY 2 FH &R ZR H Ik FO PR T 22 [ I 1808 e oo R EZBR %
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SweRV g Western Digital£Z2 L YRISC-VEz B 28 %1 (L
H3F)  IFEEETIEEM -

4N > FreedomiZSiFive(sd FHAYRZ L) »
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3.3 EZARMAMIIntelfHEEAYRAE

Western Digital 32 ft Y [E 388~ T ARM ~ Intel f1 =2k
RISC-VA%.[» —Boom ~ Rocketfl1SwerRV Y AH ¥ 54 &E -
CoreMark-Z f#x A B FH B8 FL £ B8 ( Embedded
Microprocessor Benchmark Consortium > EEMBC ) &t
HefTis e @EE HER (PIUEFEE - 1BERIT
a5 E% ( Cyclic Redundancy Check » CRC ) A1k HE f#
F) VB ERBERTaaTHY AL

CoreMark for SweRV is 4.9 CM/MHz
6

5 el o essssssssssseeeTseseeesaeae e -}
4
3
2
: .
0
Intel Xeon ARM BOOM-4w BOOM-2w ARM MIPS 74K ARM Rocket ARM
E5 (lvy)  Cortex Cortex A9 Cortex A8 (RV64G) Cortex A5

AlS

&3 : Western Digital CoreMark - [& 5 2KJF : Western Digital

R BH - B FERISC-VAZ L AE RUAE U7 [ F] B2 ARM
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4 BFEE: ' {fFSeeed Technologies
Maix BiTE A5

FEVU(E BT B Btk f - LR RS AT A R K HL6E A

B AER ©

4.1 Maix BiTE &R

7% BB SR B R lR 4 (loT ) FI AN TEEE (Artificial
Intelligence » Al) 5&&T > BIANE GG o & DAEAREY
ERSER AL T AR Y R S o

HEN Kendryte K210

RGB LED microphone RISC-V Dual Core

64bit 40@Mhz, with
KPU\FPU

USB TypeC

DVP 24P connector

CH552

USB to UART IC
One-click
download circuit

8bit MCU LCD
connector

MicroSD card
slot(BOT side)
RY1303A

3 Channels DC-
DC IC

128Mbit FLASH

B4 : Maix BiTsE4HE N - B H 2KJE : Seeed Technologies Co Ltd

4.2 FAMaix BiTEER

AT A A Maix BITEE RS - B -

Seeed Technology Co. Ltd Sipeed Maix BiT RISC-V Al+loT »
Digi-Key 1597-1714-ND (14.653%7T)

[&]5 : Seeed Technologies Maix BiTE &k

4.3 BB TERILCDA Maix BiTERHE

BE  HRBTER > EREA TR ENLCDE R
By RRIER:

Seeed Technology K210 Sipeed Maix BiT Kit RISC-V Al+loT
Digi-Key 1597-1713-ND (24.213E7T)

SELEE L Maix BiTEE A A< fE ff USB-AEUSB-C4E 45
PRI R BN

Seeed Technology USB-C4&45 Digi-Key 1597-106990248-
ND (2.423E7T)

4.3.1 FEMfAIMaix BiT o4

=T E —(EMaix BITEER R ~ — (& #52 BN — (&
LCOR R » Bt 7 — LIRS T I3FHIR R + B
FEF o (HEIE A FE2EIRG + B -

iX'BiT
MAIX 1l
BEST KIT FOR RISC-V AloT

SiPEED

6 - THRRIH  LCDRITTAFHIMaixPy BITZAIEEERAR -
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4.3.2 #HEEMaixPy BiTEELR

HACHFfE] @ 495908 - BT MR/N > NILAE
O -

TR EM T E © AR EERIRGEEEERER A
AYSH T -

7 - FRTRLE

4.3.3 Maix BiT4HZE5585

1. ZEMERANERERA -

2. [ EHEROEER > KGR AR
ES AR IR AT Y B CazIF i R g o

3. [ MHEFROHEER  HEHE G E
FIfr -

4. R EEHE 2 BT AR DL G B B T AR BB 4R
£

5. FHUR&GRIE 118 B (B IR &R - R 9 2 BR ] E
FfiL -

6. JFLCD &R <R 985 A BB S IR 32 &5 I 2T HY ZIF 72 3%
as o

7. (A HEENROSER o RILCOSE R -

Black Locking Bars

ZIF Connectors

&8 : 4E AZIFFEREATERZBAAILCD

4.4 Maix BiTEFRIERAE

2% B SR EL TR o {5 B 44 FsMaixPy Y MicroPython fi# 5%
PRI TIEESET o (FFIMaixPy IDERREE B A BB 1E 75
&t g A dn < BT 4R B RE 2 -

WindowsHLinux¥g o] | &k 2% e » {ELinuxﬁ%*lﬂ:
BN ER o (A4EEFHY [ LinuxZ28% | BfiEsE) -

4.5 FEWindows_FZz45MaixPy IDE

B —EHA R E R SRR T Maix BITEE AR 1Y%
& 5251252 (Integrated Development Environment »
IDE) o

LR ¢ Y1057 8E -

MaixPy IDESHG A BEEE LI E] - N BRI BB
EZEH

%2 ! https://maixpy.sipeed.com/en

I 28 65 S R 25 1) B 61 2 A & EHAY MaixPy S
Hif -

G VI Q1 imagination 8



Digi-KeyAlImagination Technologies

RISC-VISES

4.5.1 MaixPy X {H4EH

¥ — T =AY T Install MaixPyIDE(optional) | ( Z78E

MaixPyIDE (HE]#E) ) o

Tireducion MR 000 X
b c e 0 a sixpy sipeed.com/e
© B sireeD

Introdution
wmat ean MauPy do?

Before read

Get Haraware
Prepare knowledge
instas ariver
Upgrade fimware

terminal 1o0ls

Install MalxPyIDE(optional)

Power on
LED bink
Edit and execule fies

Upload script

MaixPy Documentation

vy [ R

aixp)

nformation: dl sipeed.com, wiki sipes

1. What is MaixPy

MaixPy ported Micropython to K210 (a 64-bit dual-cor|
and convolution accelerator). A project that supports
vision and microphone arrays to quickly develop intell
exiremely cos! effective and practical

[&9 : MaixPy X HIH

4.5.2 FZFEMaixPy N H A

¥— Ndl.sipeed.com

MaixPy IDE

helloworld-run_png

MaixPy usesthe Micropython syntax, and unlike other languages like c¢ | it doesn't need to be

compiled. In fact, you don't even need the IDE to use it, you can use the serial terminal

Using the 1pE will facilitate real-time editing of the script on the computer, as well as being able to view
the camera images in real time, and save files to the development board

Of course, using the 1pe will take some resources from the board (for the transmission and debugging),

1. MaixPy firmware

To use the maixpy IDE | the firmware must be at least ve.3.1 | otherwise it won't connect. Check the
firmware and |DE version before using it, to ensure normal operation

2. Download the installation package

Check the latest version by reading the readme.txt file. Use CDN link if download too slowly.

10 : TECZEER

4.53 ZEEEHSR
T

0 & https//d sipeed.com/MAIMaixP

A [ MAIX |/ MaixPy / ide

Show |50 v entries

# Name Size
| - -—
7 ™025
6 mv0.2.4

11 : A _#IMaixPy IDEERI R

454 BHERWIRA
o T RORT IR > fbpE fyv0.2.5

D & nt sipeed.com,MALM

A / MAIX / MaixPy / ide / _

Show |50 +|entries

# Mame Size

2 w025

1 ™mv0.2.4

Showing 1 to 2 of 2 entries

E12 : 3EFEv0.2.5
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4.,5.5 HEEFEFEHPWindowsiyMaixPY IDE

¥ — Tmaixpy-ide-windows-0.2.5.exe ° fEZE A
/NE585.5MB o

D an Sipaadom/ A

A [ MAIX [ MaixPy / ide / _ [ v0.2.5
Show|50 | entries Search:

# Name Size

3 Bmaixpy-ide-linux-x86_64-0.2.5.run 81.12M8

4 B maixpy-ide-linux-x86_64-0.2.5-installer-archive.7z 56.45MB

2 B maixpy-ide-windows-0.2.5.exe 85.50MB

1 B maixpy-id ndows-0.2.5-installer-archive.7z 64.90MB
Showing 1 to 4 of 4 entries

B13 : #F— TR WindowsHMaixPy IDE

4.5.6 T #{MaixPy IDE (Windows)

##—T [ SaveFile ; (fAFHEZE) > ABEWT

maixpy-ide-windows-0.2.5.exeifEfT24E o

4.5.7 MaixPy (Windows) HYEER

FHELIE ML T > MaixPy R & {F 2 il EREERE R -
FEIMaixPy Y FER - SEHERG#EE —T
maixpyide.exe » ZA1%#e$E T Create shortcut | (2
THER) - FERERRHEF R L -

Opening maixpy-ide-windows-0.2,5.exe X

You have chosen to open:
[55] maixpy-ide-windows-0.2.5.exe

which is: exe File (85.5 MB)
from: https://dl.sipeed.com

Would you like to save this file?

Save File

Cancel

B 14 : T#E;maixpy-ide-windows

R T

C:\Program Files
(x86) \MaixPyIDE\bin\maixpyide.exe

Open
B & | & Run as administrator
A 0= I in
s @ Share with Skype
Home | Share  View | AppToos | Q) Gpen with Code
5, 1 dhCut Troubleshaot campatibili
= = potiatiy
= sl Copy path * | Pin to Start
Pinto Quick Copy Paste Move Copy  Delete R
> [] Paste shorteut  go-  go- - | @ Moveto OneDiive
Clipboard Organise XL Scan selected items for viruses
€ © 4 [ isPC > Local Disk(C) » Program Files (c26)|  XPressZip ?
| 12 Share
A Name Pin to taskbar
# Quick access :
estare previous versions
o plugins Ecn
esktop - 4
}D e \:JAggrEgatmn.dl\ Send to >
W 4] d3dcompiler_47.dIl o
[£] Documents & ExtensionSystem.dl 5
=] Pictures 4] IbEGL.AN Copy
Extras [& tbgee s.dw2-1.dll | Create shortcut
First Release August 2020 ] IbGLESv2.dll | & Delete
r—— 4 Ibstder+-b.l & Rensme
5] |bwinpthresd-1.dll :
RISC-V Properties
B maixpyide
@ OneDrive 1= opengl32sw.dil Ap
1 gt.conf co
B This PC 3, ;
[ QtSBluetooth.dll Ap
< 3D Objects 4] otsConcurrent.dil Ap
[ Deskiop [5] at5Coredll Ap
[ Documents ¥ [@ osDRus.dll An
G3items  1item selected 754 KB

B 15 : MaixPy IDEFVRER

({EMaixPy IDE1SAT TRZ LA HHAE )

4.6 fEHALinuxZZ%EMaixPy IDE

LR ¢ 4U105788 o NEKAYREZE AN F5287 MB

BE—E e STTRCA AT A - F 407 32 T 3K
GRS

MaixPy IDESHG A BHEE LR E] - N BRI B

EZEEHY

% Zhttps://maixpy.sipeed.com/en

BEHESRI 2 B e A & EREIMaixPy SR HH ©
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4.6.1 MaixPy {48 H

¥%#—"F " Install MaixPyIDE (optional) |, ( ZZZEMaixPyIDE
(A[#EE) )

£ @ 0 a sipeed.com,

B SiPEED

What can MaixPy do?

Before sea

MaixPy Documentation

ai Py [

Upgrade firmware

PyIDE {optianal)

1. What is MaixPy

MaixPy ported Micropython to K210 (a 64-bit dual-col
and convolution accelerator). A project that supports

vision and microphone arrays to quickly develop intel

Upload script

extremely cost effective and practical,

[B16 : MaixPy3Z {4 HIH

4.6.2 Seeed FELHME
¥it—Rdl.seeed.com » B %2 NE{EHIHA °

1. MaixPy firmware

To use the Maixpy IDE , the firmware must be atleast ve.3.1 , otherwise it won't connect. Check the
firmware and IDE version before using it, to ensure normal operation.

2. Download the installation package

Check the latest version by reading the readme.txt file. Use CDN link if download too slowly.

[E17 : R Linux#yMaixPy T ZEEEN:

11

4.6.3 BHEEFIRK
H— TEEA_RVERIK

© & httpsy/dsipeed.com/MAIXMaixPy/ide,

A | MAIX | MaixPy / ide

Show entries

# Name Size Modified

1 . e 3 months ago
7 mv0.2.5 - 3 months ago
6 w024 - 10 meonths ago
5 mv0.23 o 1 year ago

4 myv0.2.2 ™ 1 year ago

3 020 i 1 year ago

2 mv0.1.0 s 1 year ago

Showing 1 to 7 of 7 entries

18 : BIFFA_ERIK

4.6.4 BHERIRA

¥—Tv0.2.5

© & https://disipeed.com/MAalX/M

A / MAIX [ MaixPy [ ide [ _

Show | 50 w | entries

# Name Size
2 w025
1 w024

Showing 1 to 2 of 2 entries

B19 : #EfEv0.2.5

QO imagination
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4.6.5 FEEFHEE
T

maixpy-ide-linux-x86 64.0.2.5.run

//d\.sipeed.com/MAIX/MaixPy/ide/ /v0.2.5

A / MAIX / MaixPy [/ ide / _ / v0.2.5

Show | 50 ~ | entries Search:
# Name Size
3 B maixpy-ide-linux-x86_64-0.2.5.run 81.12MB
4 B maixpy-ide-linux-x86_64-0.2.5-installer-archive.7z 56.45MB
2 B maixpy-ide-windows-0.2.5.exe 85.50MB
1 B maixpy-ide-windows-0.2.5-installer-archive.7z 64.90MB
Showing 1 to 4 of 4 entries
. 3 . Y
[E20 : FIFLinuxEhITHE
z ==
4.6.6 fEFFLinuxZZEEE
—TFT (HEE ) LAGEFREZE
Eis OK, (WEE) DAREFIESR -
O | @ hitps://dLsipeed.com/MAIX/MaixPy/ide/ 0.2
A / MAIX / MaixPy / ide / _ / v0.2.5
Show 50 ~ |entries Sea
#°  MName Size
3 B maixpy-ide-linux-x86_64-0.2.5.run 81.12MB
4 B maixpy-ide-linux-x86_64-0.2.5-installer-archive.7z 56.45MB
2 B maixpy-ide-windows-0.2.5.exe 85.50MB
1 B maixpy-ide-windows-0.2.5-installer-archive.7z 64.90MB

Showing 1 to 4 of 4 entries

Opening malxpy-ide-linux-x86_64-0.2.5.run

“You have chosen to open:
& maixpy-ide-linux-x86_64-0.2.5.run

which is: run File (81.1 MB)
from: https://dl.sipeed.com

What should Firefox do with this file?
Openwith | Browse...
O save File

Do this automatically for files like this from now on.

Cancel

B21 : fEFLinuxZ2E3EfE

4.6.7 USBEBHEZZE]

THE BT - USBHELEIR T~ Al A - EgIH ik
MaixPyFE 1T -

>
EﬁEﬁZUbuntunﬁ@ﬁf%djﬁ%}\ :
sudo adduser myname dialout

Hrfmyname FHEES{E & A2 - B
/home /myname / HHAH]HE]

BT RREh A o SR A
WRAGITZ B > AR -

4.6.8 7FELinuxth#fT FERAIRER

>
E?EJEiUbuntué%?ﬁ,y‘,é—?%d .
FsMaixPyHe BEHYHE S A 720.2.2)f - i FFET#50.2.50%
Frémss » RILE e -

chmod +x maixpy-ide-linux-x86_64-0.2.2.run

./maixpy-ide-linux-x86_64-0.2.2.run

22 : MaixPyf5<

AU R \ 1% AR R 25447

chmod +x maixpy-ide-linux-x86 64-
0.2.5.run

./maixpy-ide-1linux-x86 64-0.2.5.run

WEE[FE 37 MaixPy IDE 275 % -

QO imagination .
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4.6.9 MaixPy IDEZZEFR

Setup - MaixPy IDE

Welcome to the MaixPy IDE Setup Wizard.

Next > | Quit

[B23 : MaixPyZzisiEE

F T Nexts, (F—4>) + AT LA
PRI - Stk - IEBUT DG -

4.6.10 MaixPyBaiaETH

WMRFHBERARBURK BB EHE S (FE8E
flls ) FIAL&kEE (RGB) E5E > 3Fi% — NERIAGHIHY

ITT °

helloworld_1.py - MaixPy IDE

[El24 : MaixPy Linux IDEEH

4.7 1FMaixPy IDEF#{THER

LinuxFIWindowsHYF2 FAE L -

4.7.1 HHAEREIR

TEFUSBLE 4748 A ZERS » LCD ISR REGHERE. -

[&25 : Maix BiTfEsZEFILCDREE

4.7.2 E{BMaixPy

R MaixPy IDE[H RS T » HIFE 2 Ubuntufd = T HAIE
il AMaixPy ° ##— N MaixPy IDE[E T~ °

Q  MaixPy

.

MaixPy IDE

[E26 : MaixPy IDE Linux[E7~

4.7.3 EEFRER

B HERFTHR @ #E Ahelloworld 1.pyfE= °

; (Dgikey) [Om imagination
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4.74 EEBERRIN

TETEY E > K75 "Tools ; (T.H) ~ T Select
Board | (#EFEEEFRIN ) FllSipeed Maix Bit (with Mic)
( Sipeed Maix Bit (#2275 @) )

File Edit Window  Help

Select Board L Sipeed Maix Dock
~  Sipeed Maix Bit{ with Mic)
Sipeed Maix Bit({ old )
Sipeed Maixduine

Open Terminal i Sipeed Maix Go{ open-ec new CMSIS_DAP )
Machine Vision ' Sipeed Maix Go( Old CMSIS-DAP )

Video Tools 12 M5StickY

ptione T-Watch

e Kendryte KD233

f&27 : MaixPy IDEXEFETERLTR

4.7.5 BHIEFIIR

{— MR MRV EER .LJ\?éEfT " Connect -
MaixPy IDE ; (3% — MaixPy IDE) IfRESR - KA %
5138 m (AR 238 456

BRI FYIRE > g AP EANERE - B
NTHISR BRI AL

ELECTROWICS

[E28 : MaixPyf55I %

Connect — MaixPy IDED

Please select a serial port

ttyUSBO -

Xcancel | ¢ox |

4.7.6 EXTRFHILinux RIS

Y1E-MaixPy IDE & 42 (g Fi Linux USBZE 718 » RIj i
EIEE Y N

HAHEUR TR EERE - EERAVE

=

& "richard ) © SETZIRERIAIR(E -

Connect — MaixPy IDE £

\%) Try doing:

sudo adduser richard dialout

...in a terminal and then restart your computer.

| &Pok |

29 - BIEEHEH

QO imagination
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4.7.7 TR

fE— NEEL N TS EHETH . » FITEER -

File Edit_Tools Window _Help
hellow :

30 : SRR LA BAT

4.7.8 Hello World2RX#{T

helloword 1.pyfERIRFEIEFEFIT - BT EH
e TRV E F DL RGBYEEE - LCD&E et & B R %
it

helloworld_1.py - MaixPy IDE )
File E el

E31 : FELinuxd$hfTHello World & FHFE =,
TR IR > B "Stop , (fF1k) ER

.o

15

4.8 HfttMaixPyE 3£

FEAMERRME T HANEZE - (HE2FEZ T #E - f£EMaixPy
IDEH - {RFF#E—F " File ;, (f§Z ) ~ T More
examples | ( % #i ] ) F1 T Examples on github
repo ; (githubfF/iEE FHYELB]) - 2 Github - 2
1 FH A Linux fIWindows A ©

G Edit Tools Window Help
New File... Ctrl+N
= Open File... Ctrl+0

Documents Folder
Examples

»
»
More examples L3
»

Examples on github repe

Recent Files

Save "helloworld_1.py" As...

Close "helloworld_1.py" Ctrl+W
Print... Ctrl+P

Exit Ctrl+Q

[E32 : 582 MaixPy&if]

4.8.1 TE{MaixPyEifi

N#MaixPy scripts-master.zipilifi{F > R&E
BRUETEZE -

scripts for Mai
Clone with HTTPS (%)

Use Git or checkout with SVN using the web Ay e
URL. s sipeed
https://github.com/sipeed/Maixpy_scrip | |7 examples
[0 Readme
G Open with GitHub Desktop
&5 MIT Licensd
[ Download ZIP
Opening MaixPy._scripts-master.zip x
You have chosen to open:
@ MaixPy scripts-masterzip
which is: ZIP Archive File
from: https://codeload.github.com
What should Firefox do with this file?
() Open with | Express Zip File Compression (default) -

@)Save File

[] Do this automatically for files like this from now on.

Sancel

B33 : MaixPy&ifsi

QO imagination
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4.9 ABsinlEE

PR © §Y1557 8% - B0 R B N N1 2 55 IR
{2t -

MaixPyHy H At & i fEmachine_visionH gkt T
A e 3% 5l 72 i demo_find_face.py o & H K A F
MaixPy IDEFF -

4.9.1 HALXDEEE

2 H R T BT Z ARy
face model at 0x300000.kfpkg Y e HY &k A
FlMaixPy BITEE M = o Fyltt - FEFkflash_gui LH. »

File Edit Tools Window Help

dema_find_face.py

n
12 task = kpu.load 100) # you need put model(face.kfpkg) in flash at address 0x300000

5245, 2.9465, 3.94856, 3.99987, 5.3658, 5.155437, 6.92275, 6.718375, 9.81025

&34 : A2 =i

AR R AR Kflash_gui [ > THES MBS
0x00000 ° 75 E R T] HERE

face model at 0x300000.kfpkg [EE(f7HE
0x00000 - [fj“ & IEMERYA7HE0x300000 ° 3285
MicroPythonfi# 25 » 1f BEESIRAR AR F#hdT « (AL
TEEEN AT ERSRAVIER -

ELECTROWICS

4.10 E ¥ Maix BiTHREECIEE

FTasisfa] © 4910578 -

kflash_gui T. B. 7] f£f Windows f1Linux_F#4{7 - {8 FH &
s o] DUN R T SR 5T BRRRAR

4.10.1 T#ikflash_gui

THELL T ALE T #Ekkflash_gui
https://github.com/sipeed/kflash gui/releases.

I s Y & kflash _gui v1.5.3 windows.7z °
i & E 2 Avast Virusta SRR R FRE -

( Pre-release )

v1.53

@ Neutree released this on 2 Aug 2019 - 49 commits to master since this release

D13

=0~ af242ct

Compare = ® fix load error

~ Assets 4

@ kflash_gui_v1.5.3_linux.tarxz

I 5] kflash_gui_v1.5.3_windows.7z I

[?) source code (zip)

[3) source code (tar.gz}

Opening kflash_gui_v1.5.3_windows.7z X

You have chosen to open:
8] kfiash_gui v1.5.3 windows.7z

which is: 7z File (18.5 MB)
from: ...github-production-release-asset-2e65be.s3.amazonaws.com

fto master since this release

What should Firefox do with this file?
(O Open with
@ Save File

Browse...

&35 : T Ekkflash GUI

R BRAE . T2 A ZE - SRR A SR 7218 > AR
NEEaEfESR EXEHIEE T H > 4Express Zip

https://www.nchsoftware.com/software/utilities.html.

QO imagination
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HTIERN B EMEBEENIEZE - RREW T
k‘FIash_guiﬂ_‘? o

G ER ¢ kflash_guiZt e G2 £ ERCETEE - A
RFEEE > MIRE TR -

4.10.2 TEE ARRiERY

fthttps://github.com/sipeed/MaixPy/releases T~ &k
face model at 0x300000.kfkpgilifE{FIEZE -

v0.3.2

@ MNeutree released this on 15 May 2019 - 295 commits to master since t

New Features

® Compress JPEG in second core, increase FPS in IDE mode
® Optimize find lines speed
® Add WiFi scan(#71)

Opening face_model_at_(x300000.kfpkg *

You have chosen to open:
| | face model at 0x300000.kfpkg n

which is: kfpkg File (329 kB)
from: ...github-production-release-asset-2e65be.s3.amazonaws.com

What should Firefox do with this file?
(O Open with | Browse..,

(®):5ave File
~ Assets 7
D elf7z

I D face_model_at_0x300000.kfpkg I

© maixpy_v0.3.2_full.bin

© maixpy v0.3.2_minimum.bin
® maixpy_v0.3.2_no_lvglbin
[3) Source code (zip)

[?) source code (tar.gz)

36 = T~ H A RRiREE

17

4.10.3 fEfkflash GUIEEET ABGIERIFE S

T 8 flash_gui g - 35— T Open File ,  ( BIRRHY

E) > ?ﬁf’ﬁ%%face_model_at_%ﬁOOOOO .kfpkg °

1% FF 158 1% Sipeed Maix Bit (with Mic) ( Sipeed Maix Bit
(HFZFELmE) BEKRMFIIgR > Rk —T
"Download ; (&) -

NERFREAL208) -

kflash_gui V1.5 — O 4

Open File

Add File Pack to kfpkg Merge to .bin

Burn To

E37 : kflash GUI

QO imagination
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4.11 ST AR nliE =

#X [E]MaixPy IDE » ZA{& ¥ {Tmachine vision H§kH
fdemo find face.py °

s A ) A B % o R F LCD R EE A % L 4 B —
VI

Frame Buffer Record Zoom Disable

v‘,
»

RGB Color Space

Histogram

EELRIN: ol ]

4.12 ErE%Maix BiTEEHT T i

kflash_gui 72 T F 7~ 1£ Maix BiT & & ik b & ¥ & &
MicroPythonfizE 25 VA o BIRS SR 43 0H% > (=
W FE2ERE EMaixPy IDEFHZ ©

4.12.1 TEREHTIE
EE

https://dl.sipeed.com/MAIX/MaixPy/release/master
HirE&MaixPyiAIE R o 35— TN ESHThRA -

A | MAIX / MaixPy / release / master

Show entries Search:
# Name Size Modified
72 m maixpy_v0.5.0_120_g384ea%a 3 days ago
71 m maixpy_v0.5.0_110_g7caf245 =2 1 week ago
70 m maixpy_v0.5.0_106_g67c538f = 2 weeks ago
69 m maixpy_v0.5.0_104_gbbd4c98 S 3 weeks ago

[E39 : MaixPyfii4& F &S|

4.12.2 BHERHTMaixPy

#—TFPL_minimum with ide support.bin&hREHY
FEZEA LT

TEZEEAIDES IR ERIEH -

& / MAIX / MaixPy / release / master / maixpy_v0.5.0_120_g384ea%a

Show[50 | entries Search
# Name Size Modified
5 B maixpy_v0.5.0_120_g384ea%a bin 1.97MB 3 days ago
7 B readme.txt 1.71KB 3 days ago
6 B 732.50KB | 3 days ago

maixpy_v0.5.0_120_g384ea%a_minimum_with_ide_support.bin

1 @ maixpy_v0.5.0_120_g384ea9a_with_lvgl.bin 2.20MB 3 days ago

[E40 : Maix BiTT-#HE &

QO imagination .
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4.12.3 FEtMaix BITERIEER

FrRikflash_gui - (] " Open File ; (BRARIIEZE) HEAT
BEE

maixpy v0.5.0 120 g3943a%a minimum with i
de support.bin

WP RS ORI 5 B2 > 28% 4% — T " Download |
(FED

kflash_gui V1.5 - [} X

Select File

a%a_minimum_with

Pack to kfpkg Merge to .bin

Sipeed Maix Bit { with Mic )

Flash

Slow mode

41 : EHrEkEt Maix BITEREIECIEREES

4.13 5% It - #{TMaixPy

FTARISHE © 495773 -

B T {2 F MaixPy IDES - 0] DUTE F 51 &5 it
T2 - EREITAPURICER - B E Maix BiTEEE
WECE MR A+ 2EH - et DIHESEE
MicroPythonfy T E. -

ELECTROWICS

19

4.13.1 EFFIEK TS

WR M ARZEE » 55 a2 EE T o] o B 751 48 Ui
TEFE S @HﬁDPuttyﬁTeraTerm o

I S P B T s 115200885 3% - (F 5 —AE
i L HEPHRCOMB T REH AT E]

Tera Term: Serial port setup and connection *
Port: COM8 52 i
— . New setting
Data: _B hit | Gancel
Parity: none v
Stop bits: 1 bit ~| Help
Flow control: |none |

Transmit delay

EI msecfchar EI msecfline

Device Friendly Name: USB Serial Port [COME]

Device Instance ID: FTDIBUSAYID_0403+PID_6010+254AD437
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 8-16-2017

Driver Yersion: 2.12.28.0

< >

[E42 : FPF & ImtsEcE

4.13.2 #F TR E R
2 M EREIMaixPy BITEEE R FHY Z72HT

Rése_tﬁ Button

[E43 : Maix BiTEEBEAN B &%

QO imagination
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4.13.3 FEfF5 & Int% E#{TMaixPy

Y COME - Tera Term VT
File Edit Setup Control MWindow Help

0f{icial Site :
Uik i

eed H1 with kendveyte-k210

a4 : FFFIIEHE FEIMaixPy

figi Aprint (“Welcome from MaixPy”) » jEF[o|fE
" Welcome from MaixPy | -

B AL+1 > [EfER2 -

mﬂum ﬂ

QO imagination
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5 E/FEE - fESparkFun RED-VERRIK
_EfERISiFive SoC

e PREEEIE  Ho IR EE RS e T FreedomStudio
IDEh (GRS T ARGt -

5.1 SparkFungZH

Digi-Key#giih E£2{E 17 Shawn HymelBI/ERY—{ElfE X250
B BN T Wl A S B R AN - (R E RSN -
LESHREG 2 A 0 B R EATECEE N EES - B EE R
EFHEHE—F -

/SN SHAWN HYMEL PRESENTS
Getting Started

r.ith SparkF un

[&45 : RED-VAFY 2% : Digi-Key&8uf
Digi-Key 44 1L/ Red Board F1RED-V Thing Plus B [ _F 7
Teflt 752/ AyEss -

5.2 THEES

FL A SiFive Freedom Everywhere RISC-V SoCHYSparkFun
Electronics $i2 it T [y B B P& i - WA BE B& i i 15 B
SiFivel Rev BEEFE AR AIFIAGFHA

/NFSparkFun RED-V SIFIVE RISC-V THING PLUS - 1568-
DEV-15799-ND (29.95257T7)

21

YK HYSparkFun Electronics FE310 Red Board - 1568-
DEV-15594-ND 39.95 (39.953E7T )

[E]46 : SparkFun RED-V Thing Plus ( ZfH]) F{IRed Board (/&fH]) -
& | 2kJE : SparkFun Electronics

= © Thing Plusf{1Redboard %4 75 USB-Cii#i USB-A %
& RNEFEATHEE > fl:

Seeed Technology USB-C4& 4% Digi-Key 1597-106990248-
ND (2.423E7T)

SiFive H2 {1t 78 F 7> Windows Rl Linux 1Y 8k B o 35 & 1Y
& (EE A Lnux AT > HItiE#E HERE
Windowsh A °

5.3 SiFive Freedom Studio#kf&Zz4E:
(Windows)

FHEETRLD05 5 > FREITA/ N A3 GB -

% Ewww.SiFive.com/software > #F EH A B N HEE)
Fl|Freedom StudioZf 4y ©

Fi—FWindows » ZR1&REF . zipfEZE o

QO imagination
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https://www.digikey.com/api/videos/videoplayer/smallplayer/6119006560001
https://www.digikey.com/product-detail/en/sparkfun-electronics/DEV-15799/1568-DEV-15799-ND/10715591
https://www.digikey.com/product-detail/en/sparkfun-electronics/DEV-15594/1568-DEV-15594-ND/10715590
http://www.sifive.com/software
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Opening Freedom5tudio-2020-06-3-winbd zip X Download Freedom Studio|

You have chosen to open:

& FreedomStudio-2020-06-3-win64.zip
which is: ZIP Archive File (1.3 GB) Windows

from: https://static.dev.sifive.com

What should Firefox do with this file? macOS
O Openwith | Express Zip File Compression (default) “
@) SaveFile

[[]Do this automatically for files like this fram now on. Linux

Cancel

[&47 : SiFive Freedom Studio ( Windows )

5.3.1 Freedom StudiofZArE

FRERUATEZE - HERZAH R - B0 -

C:\Users\user\FreedomStudio-2020-06-3-
win64\

¥ £ FreedomStudio DISFTE -

| =1 Manage FreedomStudio-2020-06-3-winfd - [} X
F Home Share Vie App Tgols
o , %
(]

i - [ -
=D Ij o Moveto = 3¢ Delete ~ Th |i'| [~ Efselectal
= e SR Select none
Pinto Quick Copy Paste - I Copyto ~ =l Rename MHew Properties
e [ EX =f folder s B Invert selection
Clipboard Organise New Open Select
<« v <« yser » FreedomStudio-2020-06-3-winf4 v O = Search FreedomStu...
A g2 ~
@ OneDrive Name Date modified
configuration
= This PC d
— doc
o et features
I Deskiop e
@ Documents p2
3 Downloads plugins
B Music readme
| Pictures = .
.eclipseproduct
B Vvideos It.l e
[ artifacts
‘i Local Disk (C:) [ eclipsec
= Local Disk (E2) B o
= Local Disk (F:) £} FreedomStudio
== HiFive (G) E: reedomstudio
i:l freedom-studio
- HiFive (G} e g
| | notice
=¥ Network [F] start-demo
v < >
18items 1 item selected 407 KB =

[B148 : FreedomStudiofE EAr'E

5.3.2 Freedom StudioE(EhEH

[E i3 Freedom Studiof& 1k « AN E - AIRHEL
SEE T

@ FreedomStudio

[E]49 : Freedom StudioE{BEH

5.4 EILFHVEEER

R E AT > 55EEFreedom Studio °

54.1 ##EABRKR

HETE IR A A A B AT E R
EAEFERCE - {5 FUSB-CHEUSB-ALE 4R - o] i F{F—
SparkFunZ AR -

'[Mu Py

[ BY

[B{50 : FJUSB-C4&45 % Thing Plus Board

QO imagination .
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ﬁlé E’é sl

1
<

[B51 : FJUSB-C4&45 i ##Red Board

5.4.2 ZE1¥Freedom E SDKEvIEELE

¥ EH HEHY " SiFive Tools ;  (SiFive TH. ) &5|
W4 > F&— 1 ' Create a new Freedom E SDK Software
Project | (ZE17—{E i Freedom E SDK{FEELZE ) -

FreedomStudio

t Run § SiFiveTools § Window Help

E ~: Create a new [P Project from IP Deliverable

T A

S;bv

Freedom Devicelree Tools »
Open SiFive Core Designer
Program FPGA image to Arty...

[B52 : 17 JFreedom E SDKEREAE &

23

5.4.3 EERERE

TR LB o & T HL = T BE 2= tf EE EE siFive-
hifivel-revb - ‘E[E]HFFH%Z Red BoardF1Thing Plus Board °

&} Create a Freedom E SDK Project m] X

€9 Please select a target

Use this Freedom E 5DK

j[hundEenﬂ CAUsers\user\FreedomStudio-2019-08-2-win6\SiFive\freedom-e-sdk-v201908 V| ‘T‘ X

Select Target

Filter Tags: (no tags selected, hide rt) Contains: I_X_'
sifive-hifivel-revbh ~ | showing 8 of 8
freedom-e310-arty
qemu-sifive-g31
qemu-sifive-s31
qemu-sifive-u34
qemu-sifive-u3dmec
sifive-hifive-unleashed

[[] Use the BSP from the SDK when building this project

I @ DpenSSKB!

[] Use the Metal Library from the SDK when building this project

Select Example Program

hello ~|

hello

A simple "Hello. World!" example to demonstrate printf and build environment.

Options

Project name | target-helle | | ')i

{you can change the project location on the next page)

Create a debug launch configuration for !J—Link ~

@ < Back Next > Finish ‘ Cancel |

[&53 : SiFiveEEFRIRIEFE

QO imagination
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5.4.4 FPIEABEERE

it T Select Example Program | (BEEREFHIFEE) NI
AIDRER T - Al — R HEAHE -

&) Create a Freedom E SDK Project ] x

Use this Freedom E SDK

[bundled] C:\Users\user\FreedomStudio-2019-08-2-winb\SiFive\freedom-e-sdk-v201908  ~ | ==

Select Target
Filter Tags: (no tags selected, hide rtl) Contains: I:I X
sifive-hifivel-revb ~ | showing 8 of 8

HiFivel Rev B is a low-cost, Arduino-compatible development board featuring the
Freedom E310. It’s the best way to start prototyping and developing vour RISC-V
applications.

This target is ideal for getting familiar with the RISC-V ISA instruction set and the
freedom-metal libraries. It supports: v

[] Use the BSP from the SDK when building this project

(7) Openssk

[ Use the Metal Library from the SDK when building this project

Select Example Program

hello ~

clic-selective-vector-interrupts ~

clic-vector-interrupts

carernark

dhrystone

empty

example-itim hent

example-pmp

example-rtc

example-spi

example-user-mode
example-user-syscall )

local-vector-interrupts

multicore-hella

plic-interrupts

return-fail B Watch
___{return-pass

sifive-welcome

software-interrupt Cancel

test-coreip

[E]54 : SiFivefiffi|EZE

EUEA R EE A EERELES: - HAT > FHE
% (i Hhello -

5.4.5 {HEEREECE

FHRERED B E#EEE " Create a debug launch
configuration for J-Link | (72 77 )-Link 19 {5 $& B #h ic
E) o FAZEERIRCHEA  #—T "Finish , (58
i) o BERIR B EIETIEE

QO imagination

Select Example Program

lhello. ) e

hello

A simple "Hello, World!” example to demonstrate printf and build environment.

Options

Project name | sifive-hifivel-revb-hello NG}

| [A Create a debug launch configuration for  J-Link |
BB watch

? Back Mext > Cancel

55 : BEEFFwHIEANHBEREIE

5.4.6 & .elfffE

" Edit Configuration ; (45 HC & ) 7&K B
L NS bR s VAT EA R R SR I
hello.elf o i Eaka BESHAR AT LB -

AT Debug, ({H35) EHEAS - EEMBE
Geti—T TClose, (B -~ BBEH b 8%
TE -

& Edit Configuration o X ‘
I |

Edit configuration and launch. : ﬁ\
Rarnae [[wa-tifwel-ravb-halo

Main | 8 Target DTS| %5 Debugger| §» Startup | (o Config| & Source | 7] Common

Brows
Variables...  Search Project. Browse...
i (O Disable auto build
U kspace sefting: figure W g

[E56 : GRERECETHRER

24
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5.4.7 ZHIERFEHREIEGE

"Console | ({5 ) AL TAHBAEIIE -
FrfE A 4ReEes ~ A2 U A NI T AR R -

FREIUFE—EHE  AAEFERSEEERT
MFTATEZR - BRI N GENGEEEFEETAE
% > NILHEERGS -

hello.cfiE Rt CHEZ A -

B Console 32 s o EREE& 2e -8 = o
COT Build Console [sifive-hifivel-revb-hello]
SUTIRIGWIT- €4 1 =00 JUUIP = -50UTCE ~-dii-TEaUers ~~UEHaigie = Line-Numoers ~-Wiue
/c/users/user/wsFreedomstudio/sifive-hifivel-revb-hello/src/debug/hello.elf >
/c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.1st
/C/Users/user/FreedomStudic-2019-88-2-win64/SiFive/riscv64-unknown-elf-gcc-8.3.0-2019.88.8/bin/riscve4
-unknown-elf-size /c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.elf

text data bss dec hex filename

24612 2780 3228 3e62e
779¢ C:/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.elf
/C/Users/user/FreedomStudic-2019-88-2-win64/SiFive/riscv64-unknown-elf-gcc-8.3.8-2019.88.0/bin/riscvéd
-unknown-elf-objcopy -0 ihex
/c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.elf
/c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello. hex

19:27:46 Build Finished. @ errors, @ warnings. (took 49s5.692ms)

[€ hello.c 53

sh* co
- 5p

#include <stdio.h>

= int main() {
printf("Helle, World!\n");

57 : EHGRIZRIEGRE

25

5.4.8 &% hello.c|REE=0EE

WRFZ R (EEEnello. 2 AIREEBEIRZ AN
= WEE RGBT R E - Wit - FE S8 Ay
THhello. cfEX HE/RHEello, World! 10X o

[£] *hello.c &3

2 /* Copyright 2819 SiFive, Inc */
* SPDX-License-Identifier: Apache-2.8 */

#include <stdio.h>
int i;
=int main() {

for (1 =0 ; i < 198; iHH){
printf(“"Hello, World!\n"};
¥

[E58 : & & Ihello.cfEE

AT LA CBuild, (42) EE S Aok
A DL L - (BT T Debug ) ({435)
B IMESTE B -

5.4.9 {HEHERN
HHAMGEERER > FE— T LAY LAY " Debug |

(35 B T s TS ATFLLGE - e
FTESILH TRun , (¥T) EH— T " Debug
(fas) -

QO imagination
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Q,

Run SiFiveTools

Instruction Stepping Mode
Move to Line (C/C++)

Resume at Line (C/C++)

Window Help

5.4.11 E AR printfiyfFFIE itk

& Terminal &3

##—T " Terminal ; (%%t ) EG]

Resume

Suspend e N .
e TE O AR TEHEAMT " Open a Terminal |
Disconnect

Resume Without Signal
Step Into

Step Over

Step Return

Run te Line

Use Step Filters

Run

Debug

Run History

Run As

Run Cenfigurations...
Debug History

Debug As

Debug Configurations...

Shift+F5

Ctrl+F11
F11

(P DEs -

L S A |

IE|I:|‘._‘.E| &

B COM1 [pen a Terminal (Ctrl+ Alt+ Shift+T)

[B61 : "OpenaTerminal | (BRI Bw

Breakpoint Types
@ Toggle Breakpoint Ctrl+Shift+B
@ Toggle Line Breakpoint 5'4'12 Eﬂ@.]\%gﬁﬁ%%
Toggle Watchpoint
Toggle Method Breakpoin a N [T
&) SkinJAII Br:akpoints - Ctrl+Alt+B H%F?’ﬁ”%gﬂﬁﬁﬁ%%ﬁﬁfé%1152001§$ﬁ£§_§z{‘—\‘ ° ﬁ%{ﬁé‘i‘//
¥ Remove All Breakpoints fﬁ ’ Etﬂﬁ%%%ﬁ?ﬁ%rﬁg%ﬁ °
@, External Tools
& Launch Terminal | >
[E59 : FRsAEES
Choose terminal: | Serial Terminal w
Settings
5.4.10 E%Iﬁﬁmaln ()ﬁ{$ﬂ: Serial port: | COM3 w
. . Baud rate: | 115200 ~
ESE T H A Fmain () BHAREIE L -
Data size: |8 ~
Lg] hello.c &3 Parity: Mone w
= opYy "iﬁ"": 2819 Eiz‘."E‘_, Inc StOFI hits: 1 n
* SPDX-License-Identifier: Apache-2.0 */
- ! Encoding: | Default (150-8859-1) w
#include <stdio.h>
int i; e
¢ =int main() {
i for (i =0 ; 1 < 18; i++){

printf(“Hello, World!\n"); 62 © FE5 4Kt v

}

r’3 S
-

[E60 : {955 T R fFmain () EIEIE

QO imagination y
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5.4.13 {&SH5H
WL (TR > B — T TEY L/ T Step

Over, (EIGBLE) - [T - B0 K LIRS
ThEE » DUE{FEHello, World! R+ -

100 | [ helloc 52 = & 0 Disa.. @Ter. %2 = O
/* Copyright 2019 SiFive, Inc */ Ik B
/* SPDX-License-Identifier: Apache-2.2 */ B 7|15 G b

Scomi  [Bcoms 2
#include <stdic.h> Hello, world!
Hello, World!
int i; Hello, world!
Hello, World!
int main() { Hello, world!
for (=0 ; i< 185 it){ Hello, world!
printf("Hello, World!\n"); Hello, world!
} Hello, World!
13 Hello, World!
Hello, World!

E63 : cCOM3_-Hy{Esty

print faREAERE—RE XAV E T EUR - BN EEH
e EEIRE A - EtbAHE R BRI
IR E RS -

5.4.14 RAHERE

& 645~ T IE AV hello. cREAAA » FIHYEL
ARM®HETTELEL -

EREURCERBHAEESES  FE
— | T Disassembly |, ( Z4H &) E o] %

==Y Disassembly &3

<
[ hello.c 52 - > = B = Outline = Disassembly 53 | = Terminal
/* Copyright 2019 SiFive, Inc */ g | for (i =0 ; i< 18; itH){
/* SPDX-License-Identifier: Apache-2.@ * » 20010190 W zero,-1868(gp)
20010194:  j @x200181b8 <main+3s>
#include <stdio.h> 18 j=3+1i;
20010196:  lw a4,-2083(gp)
int i; int j = 8; 2001019a: 1w as,-1868(gp)
2001019e:  add a4,a4,a5
int main() { 200101a0:  sw a4,-2088(gp)
for (i =0 ; i<1e; i) 9 for (i =0 ; i< 10; it){
Jo=id F A3 260101ad:  lw as,-186@(gp)
T 200181a8:  addi a4,a5,1
2001@lac:  sw a4,-1868(gp)
200181b0:  lw a4,-1868(gp)
} 260101b4: 1i as,9
200101b6: bge a5,a4,0x20010196 <main+l2>
2001@1ba:  1i a5,8
14 T

64 - FAHSHE

27

5.4.15 EZARM Cortex MORYLLER

[E6SHTT | FRTJARM® Cortex® MO+ & 58 S 12
MG o

[€] main.c [£] blink.c &2 | [c] blink.c P53 = O ||z Disassembly &2

- €0: bl 0x000002c0

int 1 =0, J = 0;

movs 3,#0x0

str 3, [r7,#0x8]

movs r3, $0x0

str r3, [x7,#0x4]

for (i =0 : i < 10 ; i+4)
movs r3, $0x0

CHIP Init():

* Setup SysTick Timer for 1 msec
if (SysTick Config (CMU_ClockFreqGe
while (1) ;

str r3, [x7, #0x8]
* Initialize LED driver */ b 0x00001180
BSP_LedsInit(); 3=1i+ 3
ldr r2, [x7,#0x4]
int 1 =0, 3 = O: ldr 3, [x7, #0x8]
adds r3,r2,13
for (i =0 : i < 10 ; i++) str 3, [x7, #0x4]

for (1 =0 ; i< 10 ; i++)

I=4i+3 r3, [x7, #0x8]
i r3, #0xl
r3, [x7,#0x8]
Infinite blink loop r3, [x7, #0x8]
while (1) { r3, $0x9
count++; 0x00001172
BSP_LedsSet (count) TountT;
Delay(250); ldr 3, [x7, #0xc]
} adds r3,#0x1
str r3, [x7, #0xc]

™
< >

BSP LedsSet (count);

B Console 32 | [ Memory [2! Problems 2 Executables
Program Output Console

[&65 : ELARM Cortex MOAYJLLE?

TFNERLEI T » RISC-VATFRHTE </ DHYARM -

5.4.16 =2

FiFE R AWAETFI A E R TERN > Fig— T L
A ] E 5 " Console ; (#EH & ) 7 E fHY

" Terminate | (#%1f) @ﬂ—_\‘°
FHRXEESEEE S B — T LA W

“Debug, () B o s RAEFLLGE -

QO imagination
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2| » N 2 @ |iv

Console 82 E
sifive-hifivel-revb-hello [SiFive GDB SEGGER J-Link Debugging] JLinkGDBServerCL.¢
Reading all registers

Performing single step...

Reading all registers

Performing single step...

WARNING: Mis-aligned memory read: Address: ©x20010236, NumByte:
Reading all registers

Performing single step...

Reading all registers

Performing single step...

WARNING: Mis-aligned memory read: Address: @x2001018E, NumByte:
Reading all registers

Read 2 bytes @ address ©x20010176 (Data
Read 2 bytes @ address @x20010176 (Data

EE-CHIEE

ox1141)
ox1141)

<

[E66 : &L IR

5.4.17 BREPANCENBHRER A EE

& I A i Freedom Studio B 22 B P17 P52 B BB
H—{E/INiAE - BH A Freedom Studio » ZA1& FFZGRF L
BARL o #— B2 > 2/1&¥F— T "Debug ; ({HFE)

B - PR EEAER - WRTRHRENE

& wsFreedomStudio - FreedomStudio

File Edit Mavigate Search Project Run SiFivelools Window Help

- \%"‘E'-ﬁvO'QV'Ev'@-a"'E‘hli

5 Proje... i3 |ififRegis.. = O B Console 3 F =
% 4 4[5 LA BB
COT Build Console [sifive-hifive 1-revb-hello]

3

| =% sifive-hifivel-rewb-hella

debug for project sifiwve-hifivel-rewb-hello ****
make all CONFIGURATION=debug

21:54:82 Build Finished. @ errors, @ warnings.
(took 37@ms)

& Problem Occurred . |

,'Launching sifive-hifivel-revb-hello debug' has
' encountered a problem.

Error with command: gdb --version

-5|d5vﬁv

21:54:81 **** Incremental Build of configuration =l

67 - EHTFAR A B

5.4.18 BIFHHEICE

REE AN LAZH > 5% "Run , (UIT) - A&
1%15€% " Debug Configurations | ({HFEICE) -

Run N SiFiveTools  Window  Help
i# Instruction Stepping Mode
Move to Line (C/C++)

Resume at Line (C/C++)

[ Resume F8
Suspend
Terminate Ctrl+F2

I~ Disconnect

Resume Without Signal

. Step Into F3
% Step Over F6
Step Return F7
Run to Line Ctrl+R

Use Step Filters

Step Into Selection Ctrl+F3
@, Run Ctrl+F11
#, Debug F11

Run History >
@ PRunAs >

Run Configurations...

Debug Histary >
45 Debug As >
I Debug Configurations... I

Breakpoint Types ¥

Toggle Breakpoint Ctrl+5hift+B

Toggle Line Breakpoint
Toggle Watchpoint

Toggle Method Breakpoint
&, Skip All Breakpoints

3& Remaove All Breakpoints

Ctrl+Alt+B

@,  External Tools >

[E68 : MIF(HHEILE

QO imagination
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5.4.19 &1 - EHENHTIE

[ BF T Sifive GDB SEGGER J-Link Debugging | ( Sifive
GDB SEGGER J-Link{H# ) 25 [fRak Il 5 — N 2 H 5
EZ > R Bsifive-hifive-1-revb-hello ° $%—

T "Debug ; ({H8%) - BAEMEZ T AMESEIEA T -

& Debug Configurations o %

Create, manage, and run configurations @'\
y

Narme | s hife-revt-hell

in| # Target DTS | $5 Debugger| §» Startup | & Config | 5, Source | [ Common |

el-revt-hello Browse...

@ Application:
T C/C++ Remote Application —
e e D | sec/debug/melio.elf

£ Launch Group Variables... | SearchProject.. | Browse.
- Liunch Gebop [Depricata) Build (i required) before launching

4 Remote Tcl Application
& Sifive GDB Open0CD Debugging Build Configuration: |Use Active
& sifive GDB QEMU Debuggins

g

O Enable auto build O Disable uto build

(® Use workspace settings

Configure Workspace Settings..

K
W TelTesting

eyen Appt
Filter matched 15 of 19 items e

[E69 : BEERAEAIEE
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6 EFEE : fEfDigilent Nexys A7E
YERRAS XL

ISR TR E K R = BV oy > B RORFRISC-VEZ
LERAZIFPGAT » JER I ST B 2R > E
BN FEE AT = ] RE B -

6.1 Imagination Technologies A Z2:1&l#¢

AR

Imagination

TEFPGA B RIS IZ Lo —THER E MV - 23R
& ° Imagination Technologies K E2:1-# IFF £ EK & [E
AN 2% M5 0a] £F Xilinx Artix-7 FPGA_EE {ERISC-VAZ [ HY
bt ELR R EHIEY T Rvipga IR EE IS 2 HEHY
TEEERE, c  EEE—EENER (20E) ~ X
fF ~ EBIRIA R T RHVRE - FrA o ZEAE ER m]
DIt & - ERHEHERE T KREN TIERNRF
i o IS PRI R SR (S ERIE RV 10% -

TESRVIpgat il - BT EAELL N4k FEE -

https://university.imgtec.com/forums/?wpforo=signup

HARMRENBETERLER  NEEEFER/AK
E2Frasat ey o {272 » RVipgaffiet o] ffEREZDISMI A B
EH - Rt FEZORIE R BR S AA R ML > =]
Ll A2 5 ps s sl A s H SR AT 50N &« AR
I /D B 1057 88 » [N Bl IR BT A i i &1 0k JH 3
55 o EEELRES N ATAZERE -

A& - B AL KAE " Teaching Resources | (3
EEIR) Him N

https://university.imgtec.com/teaching-download/

NEADRHE E RS = E S I AR S E IR -
& T20(EFE - mHEMeE - Wik BEHERN
s T ] (R T REA [ 5 R -

20215 —F R BHERRE 4] T ##17SoC | SRR

6.2 ERER% VIR

R E BN G FE T R R A » FRFEE AR s {5 FH A 2t
Fa R g% » AEFPGAH S RS % L n DL R et N & 52
HEKAVEBEE - 7] DAfEwww.opencores.org | &%
TR Y I B a5 o DRI TESE L (Fast Fourier
Transform » FFT) ~ S{i0 8087 es A RE & R A
BOER DR M IR R EIF - BAPNESE
HERFE o FH A 28T 0] LUK 8 18 5% B S 5
Bl > RITEPCBfisR EA A 1S

6.3 FITREAFTRHVERN

WIRAE P RS B AG (5 - AN ER AN -
(o FH A ER AR B A -

Digilent Nexys A7 Nexys A7 ECE FPGA Trainer Board
Digi-Key 1286-1081-ND (265.00%E7T)

el DUEE R ERYAT— R GRAEC AR A INexys4
DOREEEM ) » WA ETIFEEHML -

QO imagination .


https://university.imgtec.com/forums/?wpforo=signup
https://university.imgtec.com/teaching-download/
http://www.opencores.org/
https://www.digikey.co.uk/products/en?keywords=1286-1081-ND%20
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[E]70 : Digilent Nexys A7 &K

6.4 W EEERAG

CEDALEE

B R |

Xilinx Vivado  ZETTHEKRISC-VAZ (A Verilog . vAISystem
2019.2 Verilog . sviEZE - IBE R EAEMN . bithE
Z N ECEE RS
Visual Studio  FIACEE S MI4H &5 S HAG S5 HYIDE
Code
(VSCode)
PlatformlO  VSCodeJff i C {4 » ©] RyRISC-V & H 25

fEft s

OpenOCD  FHURMAMGSEA EHETH

RISC-V T RISC-V B ZE i 75 B 4 53 2 A1 HL A

Toolchain fEZE

Verilator FHJAVerilog . vAlISystem Verilog . sviZZE
Y AE AL B A i S
Whisper Western Digitalf/J$5<SE2/E 1 ZS (Instruction

Set Simulator » I1SS) ° TEFAFEIS E#h
TTRMESEFZZCHE - MBS

Digilent Board  Digilent Nexys A7 Z& &M A4 E il B

Files
GTKWave R iR e - AR EE & T
RVfpga HOEAZ L ~ P2 IS A Verilog/System
VerilogE&Z&
RVfpgalabs  20{HEES

=4 DEER

31

a2 H AHEELinux L3 T > fHWindowsHIMacsz
PRIEAERASE T o SERERY PRI 23S0 4 R/ N -

6.5 F{TRISC-VE{E

EAF Xilinx FPGAF Y RISC-V_F i TAE =00 » BB ST
FNTEAETS -

1. A . oitfEKECEFPGAREAS -
2. e tEr(HEALRE . el £EfEZE FEEIFPGAT -

6.5.1 FPGABERAIKAE T Z FRIRYRR A

& 71 % BH T 40 {a] {g FH Xilinx Vivado & ¥ Verilog . v il
System Verilog . svigZE » ik HiE A B AT 4R A2 £ FPGA
FHY . bithEZE -

CHE = 24l & 58 = 12 25 2 4 A PlatformIO £ 17 4
3 WA el EAE R N R B A AT FE S Y
FPGA -

7% B — L S USB 2 IR B Digilent Nexys A7EE P&
= o ANEE[EIIF (A Vivadof{1Visual Studio Code B 25 &
amEr o

QO imagination
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Hardware Simulator
Visual Studio Code

C or Assembly
Code

Verilator

Whisper

.elf

file Bebug:

FPGA Configuration

.bit
file

Xilinx Vivado

‘ -v and .sv files ‘
Diligent Board Files ‘

[B71 : Visual Studio ~ FPGAFIXilinx VivadoRfE {4

6.6 Western Digital SweRV{Z.['»

BEH SIS HIIRISCVIZL AT » (B R% R
TR —H5y » AR5 2308 - WS
ol (R RETE R TAF - (RN THAES  RISCVEZ
BB TE T BRI - LB TR B0
SEERA -

Western Digital (20194F Uy A165.7{8357T) BH&E 17—
fli] 22 51 = = 3K SweRV % 0» (47 7l B EH1 ~ EH2 FI
EL2) - ELRE TN P EE A -

6.6.1 SweRVIZ[EE

EH1 9 B 0.110@28 nm 4.9
EH2 9 Ey% 0.067@16 nm 6.3
EL2 4 B 0.023@16 nm 3.6

5 : Western Digital SweRVEZ.[» © [BH ZRJR : Western Digital

RS EEEGEBERERHEERHAERA
| ( Taiwan Semiconductor Manufacturing Company »
TSMC) JEFFHVEE -

i =z 039 BRV32IMC » BRI E BB %
32{i JLHIB2{E W 7 as ~ BEEERIANERIA DK B TS
< (16fLT) -

6.6.2 SweRVIZ[\\2 [EHIER]

EHIFIEH24Z.00 39 B A SEREVE SR TNAE » @ AEEHLS,
PREITE - MEH2SZ IR T4E - EH20VARMS B
(6.3 CoreMark/MHz ) » {EZefEt EH G -

WHRRFRIEA T EE > QELIZ U —EAR 5
BEfE > (HREEY [FFE%3.6 CoreMark/MHz - B E
B A T4 AR LE 4R -

EH1fZ/( EL4€ L Digilent Nexys A7EE & AR _E B {F G454
THHE - A CEERNAEREE TS
53 o ARAETEIHT I R BE B = IV EH2AZ LRI DY
EL2FZ) ©

QO imagination .
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6.6.3 SweRV EH1#Z [ aE4HE N

SweRV EH1#Z (a7 SR IE A8 72 R -

SweRV EH1 Core Complex

“

SweRV EH1 Core = RV32IMC

FRFF

Br-'l»h:t Ml-t G- brt AKH LS I:Irt ANH G- I:II-'. A}CH
ﬁHB LI.E AHB Lrte F'.I-B I..ltE.' M-B Lr[e

B72 : SwerRV EH1#%.( 40 & - B 5 ZKJE  Western Digital

o0y BaE BT - Al R 5 SHEEL (IFU) ~ 1T
(EXU) - fighh (DEC) FIH A/fEF (LSU)

6.6.4 SweRV EH18y&{ETH:

IF & %ﬁﬂi%rﬁ

EXU HITHTT

DEC AT

LSU # A GEFETT
DCCM TERMENE R IERE
ICCM RGOS SRR
I-Cache F5S L

PIC AR LT 2

AXI SR Gk =]

AHB e 4R e RRE P BE

26 : SwerRV EH1 T {4

33

AXIAFIAHB-Lite & Wi il T E AT 4 O 78RR HE - JTAGH
FAFEZCHE T ER R 8 -

6.7 SweRVolffxz (>

FEEARGFIME > SweRV EH1 U — B AR K B %
L ERBHMOTHEAEEFEERMZR - Olof
Kindgren 2 SweRV 45 5 7 —4H B R » 8 5
SweRVolf - RVfpgalfy =5 i — L FAAUH I
fiffE 1 SweRVolf » i E#T4HAR T HDLACR -

“

SweRV EH1 Core - RV32IMC

-Cache
H “ ebug ITAG

tsugus i FuBus I Debug Bus | OMA Stave

WMast Masier i P

[- AXl Interconnect ]

@ %RAM Memory

[ AXI-Wishbone Bridge |

]

[ Wishbone Interconnect |

[ system-ctrl | [ spix | ['spi2 ] [“Timer | [ [ uART ]

[E73 : SwerRVolffZ.(» - [B]F 3KJE : Imagination Technologies UP
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6.7.1 #EESweRVolfTi:

fEEESWeRVOlfE{E 7y R LA T 7Tl -

e Wishbone & #H
FEEE o

e axi2wb : AXIEEWishbonelE fii HFiEHAZS o

e GPIO : ZK[H OpencoresHyz# i At - BA
6A{[Eig A/ L PR

o ENFZE 1 ZKHOpencores

o SPI: BRSPS/ 2 as
(fithttps://opencores.org/projects/simple spi
TEHL) -

e UART : GEIKFEIAIEUARTI FIZS (1
https://opencores.org/projects/uart16550
EHD -

o [HI%ROM : FEfEROM L & 55— EL i e ik
Agd o EHRRAE - SWeRVKEBHIATE 3% &I
TEHIAGTES -

e RAM : SweRVolffZ% (2B & B IR RS F2E il 2%
EfRY T HAL B A AYAT128 MBI AT {FHL
AXIBEfTHE - S B S LUINARAMEC RS -

o SPIRFARCIEAS @t ol DAER] E—&fi/ M 4ASPI
Pl as AR B E SPIRETECIERE (EUpESPl) -

Opencores 77 ## » LEAXIEE

6.7.2 SweRVolfst EEmLEt

PR TCAFRIECIR ARSI AT

AN S AL RS fir ik 2 |
EEtROM 0x80000000 - 0x80000FFF
P 0x80001000 - 0x8000103F
SPI1 0x80001040 - 0x8000107F
SPI2 0x80001100 - 0x8000113F
SERGEE 0x80001200 - 0x8000123F
GPIO 0x80001400 - 0x8000143F
UART 0x80002000 - 0x80002FFF

27 : SweRVolfiC {EEEmLE

6.8 SwerRVolf Verilogf{ISystem Verilog
EE

& 74 1Y £ ZE % J& DA Verilog . v 1System Verilog . svi&
HEUR o B HRVpga B -

SweRVEh1CoreComplex/
swerv_wrapper.sv

I

Interconnect/
Axilnterconnect/ axi_intercon

axi_intercon.sv

swerv_wrapper

Interconnect/ )
AxiTowb/ | axi2wb
axi2wb.v

wh_intercon
Interconnect/ -

Wishbonelnterconnect/
whb_intercon.v

B,

i P
BootROM

Peripherals/

i P
SystemController uart gpio ptc

‘ Peripherals/

Perip
spi

swervolf_syscon wb_mem_wrapper uart_top simple_spi gpio_top ptc_top

[Bl74 : SweRVolffEZZ 45 - [BH 3KJE : Imagination Technologies
upP

QO imagination .
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6.9 Nexys A7HJSwerRVolff&/g

4 & 2 N
El | Communication controller s |

Project Files
Ethernet 10GE MAC e
RVfpga B2 it T SweRVolf /Y FT A T » L R Ay S -
%Tﬁk‘ ° 12C controller core @
sd card controller ®
Small 1-wire {onewire) master, with Altera tools e
integration
T UART to Bus L
El [ crypto core s |
Project Files
swervolf_core | ’ AES @
i () g@ swer wrapper | DL i (et i ) () Avalon AES ECB-Core (128, 192, 256 Bit) e
SHA3 (KECCAK) 4]
swerv
m &_ Bl [ ECC core |
Project Files
B 75 : Nexys A7hfySweRVolfEEZE[EE - B H ZKJE : Imagination Reed Solomon Decoder (204,188) e
Technologies UP Viterbi Decoder {AXI4-Stream compliant) e

[B76 : — LR EREEEHIBHBURAGHSZ O - ZRJR © www.opencores.org
6.10 ¥58SweRVOIfE{E

R S S T4 SweeRVOIF B - 6102 HERETHIHIVESS

FEERET > FyNexys ATEEESHHTHE 1 LU N EE R -

6.10.1 Opencores#EtiEBtE o S{EFFH (EBEHGPIOELE)
o —={HlED (fHFPWM)
SweRVolf&—TEBARARS » FTA RIGTEEEER 7T DAE o CEREREIESE (fHHIRC)
Github N « JSEIRE 1] U HAET B - 1 HAT A o 7ELEETRERENEEL
g EE S © www.opencores.org/projectsig o SPIIEEZTERENFE L

T S ESENEE - B768UR T —LERTEE
BRI LSRR -
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7 R LR

7.1 T &{RVfpga

TE 2285 A SR AS A% 0 B S5 U8R ES 2 B > BE 3 &k
RvfgpaEf}: » RATBEES TLEMEZE - ARFHE
i B2 REE6.16 -

THETAIEE - RVfpga B AV B4 B E £
H # > ] 4 /home/myusername/RVfpga °» X
"myusername | ZEEAYER A o E—(EHEHIA
R

[RVfpgapath] /RVfpga/

HERwmA

~/RVfpga/
SHHEIRATATEZEE B A S/ SR -

AN #i I f55 F T Rvipga Y BT hiiAs » AT RE &4 Al &
1k - Laﬁgﬁ%lmagmatlon Technologies " RVfpga @ A

FIfERE ) RIS

7.2 RHAXilinx Vivado

B F H AR IR YR (E - Ry {E Ubuntu 18.04
Linux 1 75 255 & ZEFE = © WindowsHIMacsZ#% H Al
TEAERFEE o Xilink | S 1224558 51442 .5/ \I% o

HEFEXilink g DL 24 JH A -

1. Xilinxpgz X FPGAT S5 & I > B IR & B E S
RS fm o

ELECTROWICS

2. '“E&%%F%Dﬁif%&%iﬁﬁ » FPGAT fily i Xilinx
EI’]E'??H‘F‘JET/Z 5 A = SR Bk 4 s BT AT R
wu Eljj

3. SweRVoIfE{E%Xilinxéﬁ%E’\] o
SiFive-t, 2 A% (e F Xilinx -

7.3 AEAELinuxfZ8EXilinx Vivado Y &
BE

T%ﬁLﬁXilinXTﬁﬁZEﬁ (M RTHR) » FEL
IS _FZ%EUbuntu 18.04 - Ubuntufiiit 7y Z| 2/ PaE T
100 GB ° K%{Eﬁubuntu 20.04 -

Xilinx$5 & 7 W 28 i A Y Ubuntu B HL8R B AH 2 - 1
Ubuntu 20.04 H B NMEMERRAZ 51 -

Wel
UNIFIED ™&<me

Xilinx Installer we are g\ad you've choser\ Xilirx as your platform development Darmer Thls program can install the Xilink
roduc! ootg

nciuding Vitis, Vivado Design Environment, Lab Edition, and Documentation Navigator.

Supported operating systems for 2019.2 are:
- Windows 7.1; 64-bit

- Windows 10 Professmr\al versions 1809 and 1903: 64-bit
- Red Hat E e Linux 7.4-7.6: 64-bit

- Cent0s u 4-7‘6 54-!:\1

- SUSE Enterprise Lint
- Anazon Linux 2 AL2 LTS: 64-bit

[ @untu Linux16.04.5, 16.64.6, 18.04.1 and 18.04.2|LTS: 64-bit - Additional library installation n

wux 12.4: 64-bit

Note: This release requires upgrading your license server tools to the Flex 11.14.1 versions. Please confirm
with your license admin that the correct version of the license server tools are installed and avallable, before
unning the tools.

Linux. This item will need to be installed

d that you disable any antivirus software before continuing

£ XILINX.

Copyright © 1986-2020 Xilinx, Inc. All rights reserved. Preference:

3

E77 : Xilinx&i — 228552 A M

ANEREE—E P HEUbuntu20.04 - 455 2 /i
BA BT E A HFAPT - o2 B R TR

Fta > MERFTANE - A& IERER R A Ubuntu
18.04 -

QO imagination .
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7.3.1 Xilinx Vivado 245K

Xilinx Vivadofy K /N 16 GB (R FEIEFHEE ) »
A H 75 256 GBHYZ- 4572 ] ([ PEHERE 43 B KN By
100 GB) - WSRWIHEZEHIAIE - e LR -

Xilinx Unified 2019.2 Installer - Select Destination Directory

Select Destination Directory

Choose installation options such as location and shortcuts.

Installation Options Select shortcut and file associat
Select the installation directory [¥] Create program group entrig
[toolsmlin - [xilirx Design Toals

Installation location(s)
NA

[¥] Create desktop shorteuts

Download location
NA

Disk Space Required
Download Size: 1561 GB
Disk Space Required: 50.01 GB
Final Disk Usage: MA
Disk Space Available: 16,58 GB

€ There is not enough disk space on jtools/ilink to install.

[B78 : Xilinx Vivado & &5k

7.4 f{FLinux$Z28#EXilinx Vivado

2 12 20 T By ¥k 38 A% 0 18 2R 7 17 Verilog v
System Verilog . svfE2E » & E = | Digilent Nexys
ATEERER -

W1H 72 45 Digilent Nexys A7BE SR - BE % BRES I (E
PR TR R EARE - HITT AR 1% F 48 Vivado -

7.4.1 TFEEXilinxdie

S Xilinx e > 7R EEIL—EXilinxiRF (AR
AFFE)

% 2 https://www.xilinx.com/support/download.html >

BEFE2019. 2 AHETT K

37

% — "Txilinx Unified Installer 2019.2:
Linux Self Extracting Web Installer |

(Xilinx&—2285F2502019.2 © Linux & IR EALE Web
ZEEFE) AT T -

Vivado Design Suite - HLx Editions - 2019.2

Important Information
Vivado Design Suite 2019.2 is now available.

« Introducing UVM 1.2 suppart in Vivado Simulatar(XSIM)

= Improved layer visibility in IP Integrator

« Physical Optimization and other QoR improvemnent features

« 0% raduction in design compilation rurtime

= New high bandwidth ICAP [P for enhancing Dynamic Function eXchange

W strongly recommend to use the web installers as it reduces download time and saves
significant disk space

Please see installer information for detalls

Hote: Download verification is only supparted with Google Chrome and Microsoft internet
Explorer web browsers

& Xitinx Unifhed Instatler 20192 Windows Self Extracting Web Installer (EXE - 65.5 MB)

MD35 SUM Value | 92d7d499152016a762152bd27314ccTa

| X Xilire Unifuad Installer 20192 Linux Seif Extracting Wb Installer (BIN - 115.4 MB) |

MD3 SUM Value : bEd415a14a84241000ae 1 16884689311

Download Verification @

e h"l

fivado HLx 20192 All 05 installer Single-File Dow d [TAR/GZIP - 26.55 GB)
MDS5 SUM Value : e2027620642151014591013d77d823ab

Download Verification @

Pun: s HE?

B 79 : Xilinx&—2Z285#22019.2

7.4.2 BE HEAIREAVER

Eﬁxilinx Unified 2019.2 1106 2127 Lin64.bin

TEZE N #kE]/Downloads H#kig » EREMEEITHY -

{#EF T Ubuntu Files | ( UbuntufiZ<) IE » F
THE A — TIEEATE > ARBREE T Properties-
Permissions | (J&ME-FEMR ) - i HE8 Ry a] THE -
¥#—F T Allow executing file as program | ( EFEHFE
ZAE RAEETT)

QO imagination
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Select Edition to Install

3 & Xilinx Unified 2019.2 Installer - Select Edition to Install = o X
7.4.3 B{TTHEAIEE z
af

Select an edition to continue instalation, You wil be able to customize the content in the next page.

® Vivado HL WebPACK
Vivada HL WebPACK is the no cost, device limited version of Vivada HL Design Edition. Users can optionally add Model Composer and System Generator for DSP to this
installation.

EﬁEﬁZUbuntU%?Eﬁ%V%E i VNCRNEESS S s
R

des the ‘Lu comple: memuf vado Design suue«w\;fmues
. Complete dev

(Iumng(h ed design with Vivado High-Level Synthesis, implementation,
suppor « cable drivers and Documer Na

ke n optionally add Model Composer to this

superset of Vivado HL Design Edition with the addition
induded. Users can optionally add Mode! Composer

enerator for DSP. Complete device support, cable drivers and

sudo su

81 : BEIFTLEEHIA

— FIaRIER P BRSE 4 - WifE A THEME -
#X[B]F] " Ubuntu Files ;| ( UbuntufgZg ) IE )

BFLL M HEZE AN E] " Terminal ; (&0t ) HE
7.4.6 ZZEEDigilent Nexys A7 BRI ERERENITER

Xilinx Unified 2019.2 1106 2127 Lin64.bin
FEUbuntu #&l e N ER{IL T » BT BB - BRERUbuntu #7 HE

/tools/Xilinx/Vivado/2019.2/data/xicom/ca
ble drivers/lin64/install script/install

7.4.4 BEEEZEVivadoE drivers/

AET TN
1E T Select Product to Install | ( #E3ETRZZEEHY 7 5L )

YT > EIEVivado i RS Vitis - sudo ./install drivers

4§ Xilinx Unified 2019.2 Installer - Select Product to Install - o X

Select Product to Install

. o
Select  product to continue installtion, You i be able to customize the content in the nextpage. 0 7.4.7 #%‘% %ﬁ*ﬁg
N 41 HZ>~

O vitis
Installs Vits Core Development Kt for embedded software and application acceleration development on Xinx platforms. Visinstallation indudes Vivado Design Suite.

e 2 2 https://github.com/Digilent/vivado-boards ©

TR i b T R R e e s A e
programming. Complete device support, cable criver, and Document Navigator in

Goto file + Code ~
ESO . %ﬁwvado You have chosen to open:
. BE @ vivado-boards-master.zip
which is: Zip archive Clons W HTTPE ()
from: https://codeload.github.com Use Git or checkout with SVN using the web URL.
10 nteps://gitnus.conmDigient/vivago- | [
‘What should Firefox do with this file?

L]
i r f
Openwith | Archive Manager (default) v | © oomiosaze
O save File

Do this automatically For files like this from now on. | 4 nths ago

7.4.5 7#EEWebPACK .

1F T Select Edition to Install | ( #BEFEBEZZEEAVRIR A ) . —— cance I|:| d
\ ;i Vivado Board Fi Digilent FPGA B
1RES T o BEE QB A Vivado HL WebPACK - e st oards

[E]82 : & Vivado Boards Master

QO imagination N
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T&#E . ziptE ZE W {EF " Ubuntu Files | ( Ubuntuf&
Z) =T HRGH ARG -

EUbuntunﬁ%?Eﬁ?f”f%d R

/Downloads/vivado-boards-—
master/new/board files

TR IR AR ZEE B EVivado board filesHf ©
A

sudo cp —-r *

/tools/Xilinx/Vivado/2019.2/data/boards/b
oard files

EH B FSRAEZE Enexys-A7-100¢t ©

7.4.8 fFLinux & fTVivado

—
B Ubuntu 447274 NS
HEFHE
/tools/Xilinx/Vivado/2019.2 » ZR{&HGH A -

source settings64.sh

vivado &

7.5 ZZ#EVisual Studio CodefIPlatformIO

FTeRHRsHE - £92057 4%

Visual Studio Code (VSCode) & N #iEERH S fI{E5E
fYIDE -

PlatformlO & VSCode N I T4 > =] ARISC-VAIFT %
HAnpRIE 23R A 1% -

7.5.1 "[#EgVisual Studio Code

% & https://code.visualstudio.com/Download - % —
T .deb NEUIEZ o FEZK/INE AT F560.5 MB

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

4 Windows
Windows7, 8, 10
Us 4
stem
i

[E83 : FE;Visual Studio Code
7.5.2 fZRRYEVisual Studio Code

>
BHELUbuntu 255714 d Al A
cd ~/Downloads

sudo dpkg —-i code*.deb

FfTVSCode - Bij A -

code

7.5.3 ZZ#EPlatformlO

PlatformlO ERISC-VIE LA E 7 $E o

>
EUbuntué@iﬁ”f%d g A RAITES - DI A—2E
DEHA RS

sudo apt install -y python3-distutils
python3-venv

N G5 VI Q] imagination
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R ARENTTVSCode » RITEZIIREF il Avisual
Studio Code » ZREBHETRIHENL - 8% > #—T
Visual Studio Codel&]~ °

Q, visual Studiol

Visual Studio ...

&84 : Visual Studio Code[E/<

7.5.4 VS Code}HyPlatformIOfEfE

1EVSCode | » $5t— | T Extensions | (IEE) ET

o

File Edit Selection View Go Run Terminal Help
| OPEN EDITORS
LEDSSWITCHES
OUTLINE

TIMELIME

Extensions (Ctri+shift+X)

&85 : VSCodelEEd

ELECTROWICS

7.5.5 Zz#EPlatformlOHEfETHAE

= i A platformio ° % & PlatformlO
IDE > Z8%&¥—F Tlinstall , (Z45) 4t -

File Edit Selection View Go Run Term

EXTENSIC

platFormiol

PlatformlO IDE 1.10.0

Development environment for Emba
PlatFormlO Install
loT Utility

Develop loT project based on Platfo...
Jun Han Install
Aceinna 0.1.2

Aceinna Navigation Studio: open-sou...
PlatformlO Install

[E86 : PlatformlO IDEFEE

7.5.6 E#ER A PlatformlO

JEREREY ToUTPUT ;) (i) fREHR A R4 e
AR -

SERI% 0 #—T " Reload Now ; (T7EIEH#EA) >
iakEPlatformIOf% [ M € 2285 % VSCodef o

PlatformlQ Installation =

not open other folders until this process ig
latformI0 IDE installed succ

d! Please reload & X

Reload Now

[E187 : Zz&EPlatformIOZITHIE HE; A

QO imagination N
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7.5.7 ZZ&EChips AllianceE(4

T EEHER A HAE o AfH FsSweRVolf - B &
. NE#kRVpgaE R —H 47 -

% — T Platformio ?ﬁfrﬂ (fir > 2=l dh =) DA
fatil " Quick Access | (PRER{FHL) DIRER @ AR
— K T PlatformlO Core CLI | ( PlatformlO#%.(»CLI )
B -

Welcome to

[E88 : 3EiEPlatformIOfZ.Ly HiE

FEEERE S - ¢ TouTPuT ) (i) REEE R
"TERMINAL ; (430t ) 1% © 42 FLFTAEVSCode s
LVNGERS

7.5.8 ZZ#EChips Alliance &

WIBLE T TERMINAL | (ZKURHE) F3TL R ek
ZEHEChips Alliance & -

~/.platformio/penv/bin/pio platform
install [RVfpgaPath]/RVfpga/platform-
chipsalliance --with-all-packages

ELECTROWICS

41

H rft [RVEpgaPath] 5 RVfpga i XN FEF L& - B
41 > ‘BB EENLFY /home /myname/ » H HFmyname &
EPRAVERS AT o

2B A TESLEETIAYRISC-V T B8  FIARISC-VHY
OpenOCD{H #2 T. & ~ Verilator ~ Whisper ~ JavaScript

HiPythonfg <15 o LA - 2B 2L T RVfpgalil fEZEMIEE
BIFE=ES -

7.5.9 (¥R BEEEEHASweRVolf

%gﬁ@%gswervolfgnexys%%%§E3§§/K,’Zf I—TERIWINALJ
(&It ) 1% A ¢

~/.platformio/penv/bin/pio boards | more >

A& IA N eE)E]swervolf nexys

TERMINAL

1.16MB Di

B89 : g swervof_nexysEEEEK A

7.5.10 REEAL ETREEEVSCode

Ei#EhPlatformlOf% - 3F[REEANE ¥R VSCode ©
st - —ER T 0 .platformiofEZ RybEiIRAE -

B2 AT Ubuntu % I 14 F$8 = platformio »
A
1ls -a

B HRRRAEZE T R -

QO imagination
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5% » (EH T UbuntuFiles ; (Ubuntufg 2 ) T H

=
ANl

7.6 ZZdEVerilatorflIGTKWave

TR © €207 -

Verilator 2 78 Fi jA PlatformIO {5 B3 Ay Verilog #1 System
Veriloghg ZE B RS Mt RS -

S AL AT Linux h A HE SR 7T HY Verilator » DA 78 B EX

Ubuntu £/ I .
TR T A2 N B A R, ¢

sudo apt-get install git make autoconf
g+t+ flex bison 1libfl2 libfl-dev

8 Verilatorf2 =

git clone
https://git.veripool.org/git/verilator
cd verilator

git pull

git checkout v4.020

autoconft

./configure

make

sudo make install

R LRI as

sudo apt-get install -y gtkwave

GTKWave

B90 : GTK WaveE T~

ELECTROWICS

7.6.1 HiFIVerilator}f

Verilator ] {FEAG FLIEE RS IS T 0 448 - BB HD 1Ay
#i[# - "Rvfpga 1 AFTfERS ) 1R T 50 BEAVEEAE
afl o B2 > BFEAIEUEET (Instruction Fetch Unit »
IFU) HYBRADRE By

B9l : HiAIVerilator)TE -

7.7 i Whisper{EPlatformlO 3 {TCRER

Western Digital /5 — {li 4 £ Whisper 5 < £ 15 fit &5

(Instruction Set Simulator > 1SS) - E & EEHE (T
EIEERGHYTE L T > ¥fSweRV RISC-VIZ L HE THRAS e
FTBHEHY - E/ERVfpga NEkEIAY—H&LT -

771 BIEGERIS
FAELVSCodeili #E A PlatformlO

EPlatformIOfY THIG DIREZR M [ > $%— T "File , (1%
Z) » Ri&¥— T ' OpenFolder ; (B Bt &
K)o TR EIERREE -

QO imagination .
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File Edit Selection View Go Run Terminal 7.7.3 ﬂ%&platformio_ini
New File Ctrl+N

New Window Ctri+Shift+N

B FH Whisper » DV EE X platformio. inifgZE °
FARLZIEZR -

HUHERE(T -

Open File ctrl+0

Open Workspace...
Open Recent

Add Folder to Workspace...
Save Workspace As...

debug tool = whisper
Ctrl+Shift+S s Sl e Janu—
INMEREEE -
Auto Save Tt . o
Preferences E%g—ﬁ‘:ﬂ . Eﬁ{%debUgitOOl@LEE@%miij;ja > H
AT A 22 4% © B94BR T R RIS IFEAN

Close Editor Ctri+w - 21
= o
Close Workspace [Ctrl+K F] $El R

Close Window Ctrl+w

Exit Ctrl+Q

92 : BERisERRE Rk Ak

7.7.2 Vector Sorting Whisper&i {2 =15

#BE 4% H $% Vectorsorting » A& HE — T ' OK |
(HEE) -

{ fYrichard RVfpga examples »

Mame

—
@ AL Operations
Blinky
Helloworld
LedsSwitches

Terminal will be reused by tasks, press any key to close it.

LedsSwitches C-Lang

[Bl94 : $EERplatformio.iniZE

[& 93 : VectorSorting i} 3¢

QO imagination
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7.7.4 [FEFIWhispershfTieit

AT — TSR0 T ZE R CE — T ERS

>
KT —T 7T=D
o oomn — ——

TH-

VectorSorting.c - VectorSorting - Visual Studio Code

File Edit Selection Vview Go Run Terminal Help

WATCH

@®0AO0 g PiODebug(Vectorsorting) @ ~+ > & @ A = § [ Spaces:d UTFB LF C Linx & 0

{95 : BUREE10fTHIREARISC-VIE S FHERE

SRAE ] LU F SRR DI RE SR F10 B D R THE A

¥—TEHAL T AW " Disassembly | ([K4H&) T
FERRISC-VIE S ©

7.7.5 MAERISC-VAHASES
Cheeas 2 A YA A58 5 WIE96FHTR -

R A R CIR G ZNEE » #%— 1 T Switch to code |
(U s =g ) -

main.dbgasm - Vectorsorting - Visual Studio Code

File Edit Selection View Go Run Terminal Help

[T IR

witch to code

®0A0 ¢ PODebug(Vectorsorting) @ v > & B A = ¢ @ L6 Col1 Spacesd Disassembly & 0

[E96 : RISC-VAHEES lE

ERIEENFMEN > 520 " Rvfpga @ A1
fem, o

QO imagination y
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8 E1rSweRVolfig It FHEIFPGA
VIVADO' £ XILINX.

FTRRIRFfH] © U573

8.1 Z1rSweRVolffZ. )

FHB A TFERNTIE > BEEINEEEFE
L TE T R E2ARVIpga B[ - 7E FyRVigpaE -0y — &
43 » Xilinx Vivado B Z#2 L T RVfpga . bitfy » ZIEZE

A E$% #EFDigilent Nexys A7HERE 1 -

8.2 H{¥ENexys A7EFEIN

{5 RS USBEELR T8 A Nexysd A7EEREAR © iRF e IR B
REVEENEIFARLALE » N Ry th R THE(E R AR

8.3 Bt T EEDigilent Nexys A7

BTSN #ERVipga Bl - R AH P EERVEPga.bit
& o FH2RIE6.16]

8.3.1 fFVivado FHEERE S S
1 557.4. 88 R Vivado -

¥%#—"F T Open Hardware Manager > |, ( GE(HEREE
HE>)

45

HLx Editions

Quick Start

Create Project >
Open Project »
Open Example Project >

Tasks

Manage IP >

Open Hardware Manager >

1
Xilinx Tcl Store > '§
I"!

Learning Center

Documentation and Tutorials >
Quick Take Videos >

Tcl Console

B97 : BEEiVivadoEEEEH B

8.3.2 FAREEREHER

ERS S B E B E A R R RS - T
" Open Target ;, (FARLEHIE) - A&fE—T T Auto-
detect ; (EHEHEMN) -

¢ Vivado 2019.2

File Edit Tools Reports Window Layout

c o

F

HARDWARE MANAGER - unconnected

€ rlo hardware target is openfl Open target

Hardware ? 00 X

=

[E198 : FrREERE B

QO imagination
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8.3.3 EETFPGARCEIIRER,

¥ —"F T Program device | (%st#EERE) -

File  Edit Tools Reports  Window  Layout View  Help

= B o *

Fl

Dashboard
HARDWARE MAMAGER - localhost/xilinx_tcf/Digilent/2102927434874

© There are no debug coresl| Program device IRefresh device

Hardware 2 _H X
Q = | = o
Name Status

~ [ localhost (1) Connected
~ @@ xlind_tcfiDigilenty210292743: Open
~ {8 ¥C73l00t_0 (1)

3E XADC (System Monitor)

Programmec

{99 : EtFPGARCEMVIER

8.3.4 ERB{ILERE
BN TR - SEEEE
[RvfpgaPath] /RVfgpa/src/RVfpga.bit

" Debug probes file ;  ({HSEERIEME ) FTLIREZE - #—
~ "Program ; (FExGxEl) o EERELEALII0P)
BN TR R T -

Program Device (%

Select a bitstream programming file and download it to your hardware device. You
can optionally select a debug probes file that corresponds to the debug cores '
contained in the bitstream programming file.

Bitstream file:

/home/frichard/RvVfpga/src/nfpga.bit '
Debug probes file: '

[+ Enable end of startup check

—%
\2) Brogram Cancel

[E100 : TEALTTHRFIE

8.3.5 [#FfVivado

EREEN— - BH Vivado D\ FEUSBIERHE » &
Rl % s FHVSCode RIS TAZ R -

Br— N AMHIEY T Close Hardware Manager | ( REEARE
wEmE) B@R . -

Vivado 2019.2 g

File Edit Tools Reports Window Layout Vew Help §
IR B o ¥
HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210292743487A

Dashboard «

© There are no debug cores. Program device Refresh device

Hardware P FT R
Q| x| = o
MName Status
~ @@ xilinx_tcf/Digilent/210292743: Open ]
v {i xc7al00t_0 (1) Programm
IE XADC (System Monitor) o
< >

E101 : ;R Vivado
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Auto Save
Preferences
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Close Window Ctrli+w

Exit cerl+Q

102 : FERCERIZR

HEFRFARAEE
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