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1 fEsr

RISC-VA& — AN BOHT I TFEALE AR, IELEAE NARM
()5 e B ARFARAET

9 5 ATE TG 1 H A2 9 A BT fERISC-VER A A1 1
IR Digi-Key s ' A2 4 (it fi 22474

1£202049 H 3H 24T IIRISCVA Bk it 1% [, Imagination
Technologies & ffi #f H [ [7] RISC-V 1] “RVfpga: [ fi#
TEN M EBERE” 2KEFEIE, X2
Hoat R 72020411 H J8 30 19 K 2 0 R — 4 .
https://university.imgtec.com I & ft T AR FE ) — L&
e

AR B B3 2 TR RISC-V T AR 2D BUR A4 T
i, TR AR AR E I H TR BT AL R E . AR
ST ) AT BE I AE 22 S T RLZE R 2, DL A
BEHAEBAAZR DY 78 MmN H BT/ LT,

T B Linux ) — LR RE AR .

1.1 f+4ARRISC-V?

RISC/XZ “Reduced Instruction Set Computer” , I
R LT FAL. A MVRERD S Fs. Hi,
RISC-VE TR AT EH N R BRI EZ “Risk

Five” &

RISC-VE b5 /& RISC-V International [ 7 #7

b RISC-V-

El1: RISC-Vi#its. BE)E: www.RISC-V.org

A RIIEEETT I TELRE S, 1 Ui il www.RISC-V.org

1.2 ZFLH

AIEF AR E IR TR R, 28R AL 1 RISC-VE)F
SR, 2521 R A T Digi-Key 2 RS2 = FhAS
[ LB o BT FR) BT AT A A 220 DR G S AR SO (A
1%, {EA] REREE BT R I AR L -

1. WHEGH. MR ESHEBEXWHFB . Seeed
Technologies Co Ltd Maix BiT H, i #i 7] $2& fit XU #%
RISC-VALHE 2% . #5153 LCD B %E A0 B iR 5l 4K
F, M N253 J6. B K H MicroPython i &
FE. _(ARYREEMaix BITEB 0 HIBERE) o

2. H¥EH E &S (Systemona Chip, Soc) . HCIES
BV 4 1 5 E 9 SparkFun L AR 1 33 AT RISC-V
SOCHmFE, Mksor 5 30303630, (AR HR
i SparkFuniB o 54 .

3. . MAEEERER, BN ER. £
Digilent Nexys A7 FELE% ALK FH frXilinx 3% 7] 2 F2
I'TFE %1 (Field Programmable Gate Array, FPGA)
rf1 {# Fif Western Digital SweRVE N #%, i #% 265
Et. B2, N ERME 'R FigiT.

(I8 R RN LB D

UFIE R, AR A A S 2R
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2 RISC-VE =

21 s

RISC-VHiDavid Patterson. Krste Asanovic. Andrew
Waterman 1 Yunsup Lee - 2010 5 7E fil M K 24 4H 72 F
IR . 4B CA Linux IR, (H2BH %R
FIFIEAEE . O T AREERE AL, MRATIBNE T B S
A5 Z0H) (Instruction Set Architecture, ISA) . A7
FE20114E 3 T ARISC-VIES By, FFE20144EHE T
LA

XEEAESR, B HAh JLFRRISCSEZEL, AL $E Microchip
PIC. ARM. Atmel AVR. MIPS. SuperHFISPARC. 1%
HIIRISC-1 5L LTI 16 3 21 19814F

2.2 JFRERAAFTIE

PR G0 Ak B 2% BN R SR L (Application
Specific Integrated Circuit, ASIC) X 5[4 i H % A
EHARMO W%, LS SRAFVFATIE . X T Bof i A
B, XATReT 0 JiE T, JE HEE T
8] o XFFi& WINXPEK Freescale S [ K AU 5 [H /3 7],
REWH R R ULFETT IR R AR AN —E 75 .
B2, IS R B e N, B — i A
IR ARM SCA RS

RISC-VIUIE BT AN . BEZE VAT 9%, HEAREL. X
MR AT LABEI B BhRISC-VELEL, I H T SCAHEAT
R o TN /N2 ) B R R [ S T T 3 R
AL R . RISC-VEAEHA R [ 58 1, AR R Ak ™
it ) ) J FRAE

=S VI O] imagination

BEA, PR ERAE B AT LU . AT DA B R R T
AP v R RE B2 PR AN AR A3 SRR

RISC-VIT R84t (St H L PlatformlO) %2 1K), fi
FH KeilZ 126 2% BV AT 0/ (1 WIARM MDK) - #4511
REAR A, T FLVF AT AEALL T~ A 2 A S gk 1 A i
—REH

RISC-V N #% 1 5 42 7E Linux &7 11 A /& Windows H 52 31
(1, IX AT PN AZ AN A 0 2 TR T

2.3 x}#ES5F

Andes Technology & H [ & & 1) — K - SR HI & 7T
Hps i 22— EN22 f /NRISCV N, 18 4T #1700
MHz, FEHIANA0.013 mm?, 4 4T 28 8% & A1)
BEM CInternet of Things, loT) N1t

Imagination Technologies /& — XK £ 7= (Intellectual
Property, IP) AR, LI THFHTFNL. FHCEm.
VRNV G40 5 1) B AL B 5T (Graphic Processing
Unit, GPU) . i3 4 7= il 2 PowerVR, XK
10fAGPU “ARF” fHRH] T H A RISC-VAZ il 5% o

PlatformIO#2 it T F T RISC-VIT K i G 2 ik T. B,

SiFive H1 5 ] 1] = 37 RISC-V B8] i& # Krste Asanovic «
Yunsup Lee fll Andrew Waterman fl] 37 . ‘& #2 f}tRISC-V

WHi. F E&RSG (SoC) « IPFIFF R

Western Digital (SanDiskj™= & [ #lli& 7)) #hF1ER
K= HRISC-V, FHO&4 ™ 7 H AMIAIE
RISC-VAIZ 541 (FRHSweRV) .
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3 RISC-VERLHIR

JEVERISCVARTH N A R, 5 IR i) BLTL R,
RISC-VZISA.  Hi /™ ATl E SEBlT 56«

RISC-VHIVE HIRISC-V.org A AN TR B AR k.
FERUSARITE (H TEAREIE) FRAUSAMYE (HT
BIERGD .

1 01 oy S
2 10 PR
3 11 HLa% M

#1: RISC-VIFIF A, B FRIE: RISC-V.org

K2 S A P RS2 T P /SR 030, B4 Zephyr
BAE R YL

3.1 WAL

RISC-V 7 it 164 032N & /7 25 L3247 . 644 I,
12807 SEHL,  FFAE B E I dr 4 2058 »

Bz Thee

RV32I G AS . 3200 FI32N A7 48

RV32E R AR BEAE 4. 32 Rl 16> 27 A7 4

RV64I BHAEASEE, 640 FI132/N 2 f7 48

RV128I  BHIEAHE . 12807 FI32 %1728

#2: RISC-VEAISA, B H3RIE: RISC-V.org

FAL, AIEFESZEIREE 4. R LI MAFD 4 R
NG GERD

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<O9HA-—om0rQO0Om><

#3: RISC-VARHEISAY . B F>RiE: RISC-V.org

Rk, 64 d b IR 1) /N B SoC, T RE S 4R
RV32EMAB . IX =Wk M F kA 205 1 19 B 40 75 <
ZE, 3276 N AE BEHILEARIL ST
S (DR S kRESH) « BAFAFE
B, (HEA HEE.

W71, WS EEGANIRISC-VELEL (%A Iy A
HHAESMAFD, UL K 7 22 1R PP 7 ) 5 |
MR NRV64GBN

3.2 AIETFRIINZ

MOF K TFZRISCVIIZ, K& 72t 7 &t )
KEFESTRHP . X HNZHZ M4/ ARES

(Hardware Description Language, HDL) 4’5, it
VHDL. Verilog. System Verilogfl /%144 [f]Chisel . %
TCETWMENRKYL, 25518 H 1) 2 Verilog,
NERIEERPITCIES . System Verilog& 842,
A FI6F. E7ER, Verilogh — Rl HHIR1E =,
MARIEEF
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HRATHRISC-VAZITIFNR, ES I

https://github.com/riscv/riscv-cores-list

K245t 1 —LERISC-V A RZ VI [A) 2R A0 1 BE

.........

- ‘\\
il SweRv™ EH2
H

H

i i

i i

i H

WaesternDigital

| :gjlimp;
ALLIANCE :
RISCY : : :

! H
! H
| ] ;
Bcrkclc\' i i i 1 i
crieiey | @ .
2014 i 2016 i 2018 | 2020 |

El2: Boom-. Rocket. RiscyfISweRVIAH#%. B F3RIE: Western
Digital

BOOM v2

R
‘,l

Herkeley

Ariane

Boom & M ChiselZr 5 1 Berkeley JG /7 RISC-VAL FE 25 .

lowRISC ) Rocket N #% /& H. 4 5 2% it /K 28 1f] RV64G

RISCY /& FH 75 B2t B S B 1 2% B AN I Je WK K
g — AT H A% o

SweRV/ & Western Digital#& it [JRISC-VAL B 48 R 1] (3L
H370O , dEHEE TR

AN, FreedomiZSiFive s FH 1 A% .

3.3 S5ARMFIntel#H P fE

Western Digital 2 i [1) B35t T ARM . Intel fl =X
RISC-V N #% — Boom . Rocket Fl1SwerRV ) #H % 14 8 .
CoreMark /& ik N\ 207 Ab PR 2% 3 #E B 2% (Embedded
Microprocessor Benchmark Consortium , EEMBC ) %}
XTHAT T Vi B ERAE (e P 5k 3R
AR5 (Cyclic Redundancy Check, CRC) AR &AL
) B SEILRIPE R AT I U B R v

CoreMark for SweRV is 4.9 CM/MHz

o= N WS
'
i

Intel Xeon ARM BOOM-4wBOOM-2w ARM  MIPS74K ARM Rocket ARM
ES (lvy) Cortex Cortex A9 Cortex A8 (RV64G) Cortex AS
Al5

El3: Western Digital CoreMark. & FE¥E: Western Digital

Bl A R B, %% R RISC-V N A% £ PE B8 5 TH AT 5 ARM
Cortex A5 . ARM Cortex A8 . ARM Cortex A9 1 ARM
Cortex A1SAHIEZE . Intel Xeon LA 5 & (14 fE

QO imagination )
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4 FHF LY. f#FSeeed Technologies
Maix BiT L B AR

FEVUAN B TS B AR, 0 H R R 1 A B AR LA
B fi] o

4.1 Maix BiTH B ¥ EH

2% AR IR (loT) AT T2t (Artificial
Intelligence, Al &1, HlWEZIRA. & VBRIKH
A TRAE T AR AR R AL EE AR

_ MEmS Kendryte K210
RGB LED ~ microphone RISC-V Dual Core

64bit 400Mhz, with
KPU\FPU

USB TypeC
port

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

El4: Maix BiTHGIEE . BHRIE: Seeed Technologies Co Ltd

4.2 EAMaix BiTH B

AL g 3L A Maix BITHE R AR, Bf:

Seeed Technology Co. Ltd Sipeed Maix BiT RISC-V
Al+loT, Digi-Key 1597-1714-ND (14.653 1)

El5: Seeed Technologies Maix BiT FEL B4R

4.3 HH4LALCDI I Maix BiT Bk

HiE, XFshFoess, @i g L FLcD b5
LA B

Seeed Technology K210 Sipeed Maix BiT Kit RISC-V Al+loT
Digi-Key 1597-1713-ND (24.213E70)

THVFE B Maix BiTHE AR R B [t USB-AFL USB-CZk 45,
K] b 75 B AN SE

Seeed Technology USB-CZ& %45 Digi-Key 1597-106990248-
ND (2.423E70)
43.1 PFEMHIMaix BiTHY

A — N Maix BITHEER . — MG —A
LCDZ 7 ff, bR fit 7 — IR 22 T) 3R ET + JETe
Py, (HSEPR B R R E2ANMRET + 7

X BT
MAIX BiT
S A TR

SiPEED

E6: WiHL. LCDFAM:AIMaixPy BiTE A B EEHR .
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4.3.2 #H3EMaixPy BiT R

ZH & ) 1]
E/% o

29505, XEAHAMRAN, A A

AL TR AT R AT N [ R JE e i
AT

Screw

E7: BERLES

4.3.3 Maix BiTZ 381

1. ZEEPWARET AR B .

2. [\ FAES R EASUEM, KIREGERELSEA R
PR R R B A BzZIFE RS .

3. M NHED) B ESUE R, KA Sk 2458 e

BN,

4. i Gl AR Sk 2 8 DAAT SR AR KR HE R ET
EJ5.

5. FIIRLZ U7 B A IRET, K 8RSk B E
BN,

6. R LCD 4k 45 4l N\ FL I AL 2 B O Y Z0F i
LRl

7. [A N HESH R CBUERT, RLCDBIE R

(Digi-Koy

Black Locking Bars

ZIF Connectors

E8: 3 AZIFFEMERIRE LFILCD

4.4 Maix BiTH B AKX 4

1% L I BTG 2 B2 5 44 9 MaixPy F*) MicroPython filt B
PR . f# HMaixPy IDERRAEE R 75 78 8 AT & shdi N
A R SRR .

Windows Al Linux3%) 7] N #iZ 84, {HLinux 7 2 —Lk
BANEIPP R . (ARIBEELinux 23535 0 N BERE )

4.5 FEWindows_ I %Z#%MaixPy IDE

X A& — N H T 9% 5 AR FTZE 4T Maix BiT HE B B 1 42 ik
¥ & ¥ 1% (Integrated Development Environment ,
IDE) .

RGN R 29104345,

MaixPy IDESRIHA mifE LIRS, BRUAE A B A K
k=R

¥:3]: https://maixpy.sipeed.com/en

IR 5EE A 260 IS 2 I MaixPy SCRS T o

QO imagination i




Digi-KeyFImagination Technologies

RISC-VIE TS

4.5.1 MaixPy3CRSM

s

o AN B “ Install MaixPyIDE(optional) 7 ( ‘2% %%
MaixPyIDE (RJiE) ) &
B rtroduction MaaPyDOC X

e 0 a 11 speedcom
° B siPeeD

introduc tion
Wnat can ManPy do?

Before read

MaixPy Documentation

Get Haraware

A M a l P
% MicroPython

Upgrade fimware
fhicial docur

terminal tools

Instail MaixPyIDE (optional)

Power on

4.com, wiki sig

1. What is MaixPy

MaixPy ported Micropython to K210 (a 64-bit dual-cor|

LED bink
Edit and execute files

Upload script

and convolution accelerator). A project that supports
vision and microphone arrays to quickly develop intell
extremely cost effective and practical

El9: MaixPy RS R IH

4.5.2 ¥F|MaixPy FE A HE

Hididl.sipeed.com

MaixPy IDE

helloworld-run.png

MaixPy usesthe mMicropython 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 1DE 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

Touse the maixpPy IDE | the firmware must be at least 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.

Ei10: TEZHEL

4,5.3 EHEHEHF
ki

© & https//disipeed.com/MAIX/MaixPy/ide

A / MAIX / MaixPy / ide

Show|[50 | entries

" Name Size
1 - -—
7 mv0.2.5
6 w024 =

El11: #5F _fIMaixPy IDESCf:3R

4.5.4 EFEBHRAE
BT, b Nvo. 2.5

O & sipeed.com/MA

A / MAIX / MaixPy / ide / _

Show |50 +|entries

# Name Size
2 w025
1 mv0.2.4

Showing 1 to 2 of 2 entries

E12: #%#v0.2.5

QO imagination
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4.5.5 %EFEEH TWindowsHMaixPY IDE

$ﬂimaixpy—ide—windows—0 .2.5.exe. XK/
285.5 MB.

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

# Name Size

3 B maixpy-ide-linux-x86_64-0.2 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 @ maixpy-ide-windows-0.2.5-installer-archive.7z 64.90MB
Showing 1 to 4 of 4 entries

E13: &R TWindowsHIMaixPy IDE

4.5.6 T#MaixPy IDE (Windows)

il “Save File” (R4 R JE W thmaixpy-
ide-windows-0.2.5.exei#iT2%,

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?

E14: T #maixpy-ide-windows

FEF I 22 5]

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

4.5.7 MaixPy (Windows) FIHREES R

BRINTEOL T MaixPy A 23 78 5 17 _F ik & pR 4 7 201A
broo ZE B Maixpy B9 PR AE T 50, T A B
maixpyide.exe, SRJGIEFE “Create shortcut” (4]

FEPSETTFO L A PREEDT S AT R AR SR L

Open

® Run as administrator

@ Share with Skype

3 Open with Code
Troubleshoot compatibility
Pin to Start

™ s Manage bin

B s v | Amreos
EIE 2 X

Wi Copy path
Pinto Quick Copy Paste Move Copy  Delete R
access -

[?] Paste shortcut tcr  tov @ Move to OneDrive
Clipboard Organise L Scan selected items for viruses
<« v A > ThisPC > Local Disk (C:) > Program Files (x86) Expres=Zip >
12 Share
A Name Pin to taskbar
s Quick access - 5
ol Restore previous versions
[ Desktop *
[5) Aggregation.dil Sendto >
* 5
¥ Downloads [2 d3dcompiler_47.dll o
=] Documents * [4] ExtensionSystem.dil 2
&) Pictures ¢ [ 1bEGLdl Copy
Extras [@ tbgecs.dwa-1.dll | Create shortcut
First Release August 2020 (4] 1bGLESv2.dil @ Delete
Photographs 5] tbstdcs+-6.dl € Rename
 Ibwinpthread-1.dll
RISC-V Properties
@ OneDrive opengl32sw.dil 4 19:45 Ap
.conf 4 Co
0 This PC (8
== [2] atSBluetooth.dil Ap
30 Otpeces [& atsConcurrent.dil Ap
[ Desktop [ atscoredil Ap
%=1 Documents v [@ orspRuc.dil An

63items 1 item selected 754 KB

E15: MaixPy IDEFIHREER R
(#£MaixPy IDEH G AT FE FF B BERE)

4.6 fEFLinux#Z3MaixPy IDE

LI 291000 Bk, T EAISCIE RN 287 MB.

AT DA AT AR AT B, 75 224070 81K T 3K
A2 o

MaixPy IDESRIFA mifE LIRS, BRUAERIA B A K

k=R

¥ % https://maixpy.sipeed.com/en

BR300 547 A5 B I MaixPy SCRS LT

QO imagination o



Digi-KeyFImagination Technologies

RISC-VIE TS

4.6.1 MaixPy3CRSM

My “Install MaixPyIDE (optional)”
(ATIE) )

(2 %% MaixPyIDE

Introduction - MabPy b X

<« c o 0 & sipeed.com)

SiPEED

MaixPy Documentation

iy T R

1. What is MaixPy

MaixPy ported M: 10 K210 (a 64-bit dual-co

and convolution accelerator). A project that supports

vision and microphone arrays to quickly develop intell

extremely cost effective and practical.

E16: MaixPy RS T

4.6.2 Seeed FEINH
Hididl.seeed.com, ¥E| TN ILM .

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 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 FLinuxKIMaixPy FERZ3EH

11

4.6.3 HEEIHR

FLTARAT_ RSOk

© & ntpsy/disipeed.com/MAIX/ MaixPy/ide/

A / MAIX / MaixPy / ide

Show entries

Name Size Modified
[ "I = 3 months ago
mv0.25 = 3 months ago
mv0.2.4 == 10 months ago
mv0.23 === 1 year ago
mv0.2.2 e 1 year ago
mv0.2.0 == 1 year ago
mv0.1.0 s 1 year ago
Showing 1 to 7 of 7 entries
El18: IR H_KISCHR
4.6.4 EFEBRFIRAE
#ii5v0.2.5
O & sipeed.com/MAIX/M
A / MAIX / MaixPy / ide / _
Show 50 v | entries
# Name Size
2 =025
- mv0.2.4

Showing 1 to 2 of 2 entries

E19: #%#v0.2.5

QO imagination
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4.6.5 HEEXH
il

maixpy-ide-linux-x86 64.0.2.5.run

dl.sipeed.com/MAIX/MaixPy/ide/_/v0.2.5

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

Show | 50 v | entries Search:
# Name Size
3 | BEmaixpy-ide-linux-x86_64-0.2.5.run 81.12M8B
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
N . S —
E20: EFELinuxizfTSCH
. 2]
4.6.6 {RFFLinuxZH 304
) (13 P4 g >
B “ok” (HED  RAFCIE.
O & ht dl.sipeed.com/MAIX/Maix
A / MAIX / MaixPy / ide / _ / v0.2.5
Show | 50 v | entries —
# Name Size
3 B maixpy-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-ide-windows-0.2.5-installer-archive.7z 64.90MB
Showing 1 to 4 of 4 entries
You have chosen to open:
& maixpy-ide-linux-x86_64-0.2.5.run
which is: run File (81.1 M8)
from: https://dl.sipeed.com
What should Firefox do with this file?
Openwith | Browse...
OsaveFile
Do this automatically for files like this from now on.
. 2
E21: RAFLinux 23S0
ELECTROWICS

4.6.7 USB¥iOV5H

BRATEOL T, USBn B AT H, X2 FH 1kMaixPy
EFIE1T .

FTIF—"NUbuntu 2L 74 d}’FZ}‘A)\

sudo adduser myname dialout

Hemyname it ENH P 28, 5
/home /myname /H AH [F]

HFTHEHL, DS R AR
WERAPATIZA TR, TR IR -

4.6.8 FELinux¥iziT TS

>

FTIF—"NUbuntu 2L 74 d
AMaixPyHE L84 & IR A0.2. 21 A & A A0.2.5
mE R, Rk,

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

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

El22: MaixPyig4

BOSETPNER SIS

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

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

M. H B MaixPy IDE 2% fr] &,

QO imagination .
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4.6.9 MaixPy IDEZEH S

Setup - MaixPy IDE

Welcome to the MaixPy IDE Setup Wizard.

Next > Quit

E23: MaixPyZ23s 5

Hifi “Next>” CF—#>) , RGN ELR
[ PP B . SERUA, N RJT 4R E .

4.6.10 MaixPyF A iE

40 ROT 46 T R R ok B BECK AR gz

XD MZLEE (RGB) 55, i%i%@ﬁﬁﬂ)ﬂﬂﬁ‘]l
Sl

helloworld_1.py - MaixPy IDE

file Edit Tools Window _Help

E24: MaixPy Linux IDEHE ]

B Iy

4.7 fEMaixPy IDEFZEITREF

LinuxfIWindows [#) 33 £ 2481 .

4.7.1 FENHEEEIR

FUSBLZEHE N TH ML, LCD g B Wiy & .

El25: Maix BiTE&R L FILCD¥RAE

4.7.2 JE3)MaixPy

W R MaixPy IDEH AR IZAT, MFF|Ubuntuf® 2 T HIf
i AMaixPy. HiiliMaixPy IDEFEIHR .

Q  MaixPyl

@

MaixPy IDE

El26: MaixPy IDE Linux Bl#5

4.7.3 EFEERF

B %Hﬁ%%ﬁiﬂbnﬁhelloworld_l . py%%ﬁ o
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4.7.4 HFEHEBEIR

ETERE, RIKIER “Tools” (TH) . “Select
Board” CIEFEHLIAR) A1 “Sipeed Maix Bit (with Mic) ”
(Sipeed Maix Bit (fFZ X)) )

File Edit Window Help Connect — MaixPy IDEE?
Select Board L Sipeed Maix Dock
S Please select a serial port
Sipeed Maix Bit( old ) o v‘
Sipeed Maixduino X cancel ‘A‘
Open Terminal 2 Sipeed Maix Go( open-ec new CMSIS_DAP )
Machine Vision ’ Sipeed Maix Go( Old CMSIS-DAP )
Video Tools 4 M5StickV
Options... T-Watch

Kendryte KD233

E27: MaixPy IDELEFRE BAR

4.7.5 HFEHRITHRO
Kl28: MaixPyE{TiEHE:

R T A R 5 SR B bR .Uw'f'zﬂ? “Connect —
Maii(f’y IDE” (3%4% — MaixPy IDE) (M., ¥EHZ A 4.7.6 EWREFH I Linuxd B & O
AT o ] kiR

U1 - MaixPy IDE [ 5y Af FH Linux USB 1, T £33 HY
RIEMK B AT D)5, ESEJL s NER, i KT R EL, ESChRiF N P 4R 2
HET RS E B AL E, “richard” o TE %I .

Connect — MaixPy IDE X

i Try doing:
sudo adduser richard dialout

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

| Pox |

E29: XTiEHEH

e, g Imagination y
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4.7.7 BITRF

wormEs Foaans B,z

File Edit_Tools Window _Help

B30 BERFUMRERIFEIT

4.7.8 Hello WorldiERFiE1T

helloword_l.py%%?fﬂEEﬁjéﬁfo T}%J%%E"]F’SH%
DL RGBIGHE B R fETH AL b B R IR{ELCD BE
2L,

helloworld_1.py - MaixPy IDE o
jow _Hel
orid_1.py O ra om

E31: FELinuxsiz{THello World R/

BHRIERRF, R “Stop”  (fF1R) EbR .

15

4.8 HfthMaixPy¥i H

A, Rt T HMmmE, EEFE TR, £
MaixPy IDEH, KIKH.d5 “File” () « “More
examples”  (E Zx%]) F1 “Examples on github
repo” (github @ Y5 FE - II7RH1) , # FGithub. X
& H T Linux FTWindowshi A< o

758 Edit Tools Window Help
New File... Ctrl+N
& OpenFile... Ctrl+0

Documents Folder
Examples

More examples

Examples on github repo

v v v v

Recent Files

Save "helloworld_1.py" As...

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

El32: FEZMaixPy~Hl

4.8.1 T#HMaixPy~Hl

T%ﬁMaixPy_scripts—master .zipHFRAE, ARG R
IRl

scripts for Mai;
Clone with HTTPS (9

Use Git or checkout with SVN using the web anpyy o
URL. ai sipeed
https://github.com/sipeed/MaixPy_scrif 9 examples
0 Readme
G Open with GitHub Desktop
&8 MIT License
[ Download ZIP
Opening MaixPy_scripts-master.zip X
You have chosen to open:
@ MaixPy_scripts-master.zip
which is: ZIP Archive File
from: https://codeload.github.com
What should Firefox do with this file?
(O Open with | Express Zip File Compression (default) v

@:Save File

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

Gance

E33: MaixPy il
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4.9 ANERB)IRE

Praflal: 231570 8h . PP K& B AN 23 53 A
MEF

MaiXPyEl/‘]/E\:ﬁlﬂ—?@ﬂﬁmachine_vision Hagigft 1
AR G FE ¥ demo_ find face.py. B H N #E F)
MaixPy IDEH .

49.1 Fr&ERIM IS

I H fF BB AT AT AN
face model at 0x300000.kfpkg B fin 55 284 Jiin 4%
F|MaixPy BiTHLESHR . ik, 7 Ekflash_guil H.

File Edit Tools Window Help

12 task = kpu.load(0x300000) # you need put model(face.kfpkg) in flash at address 0x360000

2.5245, 2.9465, 3.94056, 3.99987, 5.3658, 5.15543

Bi34: B RAIRR P HEhnScH:

R ERWIAKIKflash_gui b, ZRINTFEALE
“N0x00000. X =R AT B

face model at 0x300000.kfpkg I H F| ik
0x00000, TfjAS+2 1E A ) i 31k0x300000. X205
MicroPythonf@BEFE Ty, 1M FHEESIRIR A A 21817 -
I, G D EEN BB ARG AT B A

ELECTRONICS

4.10 EFMaix BiTINFF

B i e 29105050,
kflash_gui I_ H 7] /£ Windows fllLinux iz 17 . {3 FH &%
B AT DLV T A e 5 H AR

4.10.1 T#ikflash_gui

A] A AL B T #ikflash_gui:
https://github.com/sipeed/kflash gui/releases.

I AR B ) £ kflash gui v1.5.3 windows.7z.
B E A2 S 8 Avast Virusta 25 R H B ) /i

v1.53

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

O vi1s3

-0~ af242¢b

Compare ~ ® fix load error

v Assets 4

@ Kflash_gui v1.5.3_linux.tarxz

I Q@ kflash_gui_v1.5.3_windows.7z I

[3) Source code (zip)

[?) Source code (tar.gz)

Opening kflash_gui_v1.5.3_windows.7z X

You have chosen to open:
8] kflash_gui v1.5.3_windows.7z

hich is: 7z Fi
which is: 7z File (18;5 MF) lto master since this release

from: ...github-p et-2e65be.s3. om
What should Firefox do with this file?
O Openwith | Browse...
@ Save File

E35: T#kflash GUI

4G . 7230 . IR ENUA SRR 7230, T
PLF W BEFEZR RIS %% T H, 15l WlExpress Zip:

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

16
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BT IZER, HRMIE S, R e Wil
kflash_gui[%]*j:o

THIE R Kkflash_gui %2 3% AN 2 8 5% T _F B PR 3E 5
X WRFEPGETT X, WK ET I,

4.10.2 TR

Mhttps://github.com/sipeed/MaixPy/releases | %X
face model at 0x300000.kfkpgHPRAFE .

v0.3.2

@ Neutree released this on 15 May 2019 - 295 commits to master since tf

New Features

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

Opening face_model_at_0x300000.kfpkg X

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...
©§§ave File

v Assets 7

@ elf7z

I @ face_model_at_0x300000.kfpkg I

@ maixpy_v0.3.2_full.bin
@ maixpy_v0.3.2_minimum.bin
@ maixpy_v0.3.2_no_lvgl.bin

[?) Source code (zip)

[3) Source code (tar.gz)

E36: THAMBRE

17 D

4.10.3 {#Fkflash GUIZRFEN B R

i o B8 Klash_gui [ k5. #idi “ Open File”  (4TJF3C
), SRJGikFEface model at 0x300000.kfpkgo.

Wk & B “  Sipeed Maix Bit (with Mic) ”
(Sipeed Maix Bit (7255 ) ) HlES AN B AT Zif
[7, 3RjG ¥ “Download” (R -

R B R L2080,

kflash_gui V1.5 - [} X

|_at_0x300000.kfpka

Add File Merge to .bin

d Maix Bit ( with Mic)

Speed mode

Download

&37: kflash GUI
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411 BT ANKRAERF 4.12.1 FREFHM
3.

https://dl.sipeed.com/MAIX/MaixPy/release/master.
HA 8 MaixPyRA I FIZR . L BedThii A .

i |5l MaixPy IDE, #AJ5i&4Tmachine visionH k™
H"]demo_find_face.pyo

W BN 5, LCD M SN BE & Lok 22 ) — A

A / MAIX / MaixPy / release / master

”,

I
Show |50 v|entries Search:

# Name Size Modified

R Record Zoom Disable 72 m maixpy_v0.5.0_120_g384ea9a 3 days ago
71 mamaixpy_v0.5.0_110_g7caf245 - 1 week ago
70 m maixpy_v0.5.0_106_g67c538f = 2 weeks ago
69 m maixpy_v0.5.0_104_gbbd4c98 =5 3 weeks ago

El39: MaixPyiRA&EEF|

"‘,
k-
|
Histogram RGB Color Space 4.12.2 iﬁ?%ﬁ%?MaixPy
E38: AKRAH

gy U_minimum_with_ide_support .binZ5 B

PEIFLRAT -

4.12 EFEFMaix BiT H R E 84
AR IDE R S E

kflash_gui :‘@5 ﬂ )EH ﬂl E Maix BiT EE E% *}i J: E %ﬁ. zﬁ %lﬂji A / MAIX / MaixPy / release / master / maixpy_v0.5.0_120_g384ea9a
MicroPython @ RERE 7o [ 4 B T2 A%, (HIFE Show[53Jenties —_—
4= 4B 5 MaixPy IDEFEZ -

# Name Size Modified
5 B maixpy_v0.5.0_120_g384ea9a.bin 1.97MB 3 days ago
7  Breadmeitxt 1.71KB 3 days ago
6 B 732.50KB | 3 days ago

maixpy_v0.5.0_120_g384ea9a_minimum_with_ide_support.bin

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

E40: Maix BITEI4 T #;

QO imagination .
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4.12.3 YwFEMaix BiT HBERIR

T M kflash_gui. £ “Open File” (FTFF3Cf) HEAT
I

maixpy v0.5.0 120 g3943a9%a minimum with i
de support.bin

WKL FE A EFHAN ERAT J57 17, SR)5 Hdi “ Download”
CR#EO .

kflash_gui V1.5 - m] X

Merge to .bin

Ea1: EFLFEMaix BITINE

4.13 FEH 1744 _HIiZ4TMaixPy

Fraa el 95534

& T % HIMaixPy IDE4N, F2 ¢t A] DAL 5 47 2 L ig
1T o XFRTVEPE RS, KT R 2 Maix BIT HL P AR FC B
AERAEIRA 23 . e e DU 122 > MicroPython
TE

19 D

4.13.1 WEBITL N

WIR AR LA, 1T I LB ATAT G 9% 1) B AT o
27, HltnputtyiiTeraTerm.

W B AT T R B N 11520004 K. B R — &1t
WL.I, I COMSTH] B FiAE

Tera Term: Serial port setup and connection X
Port: COM8 2 | .
New setting
Data: 8 bit v Cancel
Parity: none v
Stop bits: 1 bit v Help
Flow control: none v

Transmit delay

E msecfchar D msecfline

Device Friendly Name: USB Serial Port (COM8)
Device Instance ID: FTDIBUSYVID_0403+PID_6010+254AD437

Device Manufacturer: FTDI
Provider Name: FTDI
Driver Date: 8-16-2017
Driver Yersion: 2.12.28.0

< >

Bla2: BTANREE

4.13.2 ¥ TFIHRBRE %4
¥ N B MaixPy BIiTHL ISR 1 & 17 744

'\‘Résqt;Bt‘ltt_on-."' .

El43: Maix BiTHLERR B Ari4H
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4.13.3 fEHRT4 ¥4 LiE4TMaixPy

Y COMS - Tera Term VT
File Edit Setup Contrel Window Help

C
«800db750-0x8015b750(524288
nit end

0fficial Site :
Hiki

HicroPython v0.5.0-106-q67c538f on 2020-07-28; Sipeed_H1 uith kendryte-k210
Type "help()" for nore infornation.

>>> print ("Helcone fron HaixPy'")

Helcone fron HaixPy

D> 1+

Ea4: HBATLN_ B IMaixPy

iAprint ( “Welcome from MaixPy” ), WIN N
“Welcome from MaixPy” .

ﬁ]\l‘f'la ”[ﬁlmﬁZ °

h ELECTROMICS n

QO imagination

20



Digi-KeyFImagination Technologies

RISC-VIE TS

5 FFLWK: fESparkFun RED-VE IR
_{#FSiFive SoC

X RYEI,  FR AN AR ST N
FreedomStudio IDE# FCiE & ZfE -

5.1 SparkFunfii

Digi-Key ™ b FHEHE 7 Shawn Hymelf$il/E ) — Mg 5
Jos BN T el X e B B AR o 7 ) SR B
ARG HT, BN 5 SR B T B, XA
FEHEESF-

/. SHAWN HYMEL PRESENTS
Getting Started

*.ith SparkFi

-V Boards

I N O N =]

E45: RED-VA[J. K¥E: Digi-KeyPuk.
Digi-Key [%3if; [\) Red Board FlIRED-V Thing Plus 1 [fij |-
PRt T IR R

5.2 T

F:T-SiFive Freedom Everywhere RISC-V SoCHJSparkFun
ElectronicsHE AL AN FLES AR o A LS A £2) SHE 23 SiFivel
Rev B H AR FN AR 14

/NEISparkFun RED-V SIFIVE RISC-V THING PLUS - 1568-
DEV-15799-ND (29.953E 1)

g S QO Jimagination

4 K iISparkFun Electronics FE310 Red Board - 1568-
DEV-15594-ND 39.95 (39.95370)

Kl46: SparkFun RED-V Thing Plus (ZEl]) F1Red Board CHI) .
B Fr3kiE: SparkFun Electronics

7 : Thing Plus FI1 Redboard #f ¥% #5 USB-C #% USB-A £&
a5, TR EETEE, Flan:

Seeed Technology USB-CZk %5 Digi-Key 1597-106990248-
ND (2.423£70)

SiFive $& fit & H T Windows F Linux F) B 4 . 8 P& 1)
Windowsfiit 4

5.3 SiFive Freedom Studio®i {223
(Windows)

TITHEL2000 8, TEOCHIR N N1.3 GB.

3 www.SiFive.com/software, B UL [ IR
#l|Freedom Studio &4 -

B Windows, RJGERAT . zip 34
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Opening FreedomStudio-2020-06-3-win64.zip X Download Freedom Studio|

You have chosen to open:

' FreedomStudio-2020-06-3-win64.zip
which is: ZIP Archive File (1.3 GB)
from: https://static.dev.sifive.com

Windows

What should Firefox do with this file? macO0S

(O Open with | Express Zip File Compression (default) v
@ :SaveFile |

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

El47: SiFive Freedom Studio (Windows)

5.3.1 Freedom StudioXXf4fr B

R SCr . SRR H %, il

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

Wiz iT & FreedomStudio o

Manage FreedomStudio-2020-06-3-win64 - [m] X
Share Vie App.Tgols t
" :
L / T *A -
D ® [ Moveto~ ¥ Delete ~ e M - Hselecan
e Tl Select none
Plna(?t;wsud. Copy Paste El 5 Copyto ~ Eﬁ Rename fZ‘Ied“elr Propfrtles 2, DD o
Clipboard Organise New Open Select
<« v A <« user » FreedomStudio-2020-06-3-win64 v 0 Search FreedomStu...
@ OneDrive " Neme Date modified A
[ This PC configuration
. . doc
_J 3D Objects PRI
[ Desktop jre
| Documents p2
‘ Downloads plugins
D Music readme
&=/ Pictures = SiFive
.ecli duct
B Videos g ec.lpsepro uc
= : | ] artifacts
‘i Local Disk (C:) = eclipsec
s Local Disk (E:) Y enl-v10
= Local Disk (F) & FreedomStudio
- HiFive (G:) 12| Freedom>tudio
Lj freedom-studio
- HiFive (G:) <
] notice
¥ Network [%] start-demo
o R
18items  1item selected 407 KB

Kl48: FreedomStudio XL E

5.3.2 Freedom Studio/s 3 HE &

N H B Freedom Studio P b . R 7 EL, wlEPREE
W/ ESI AT

FreedomStudio

El49: Freedom Studio/g ZIE H

5.4 BIE—AHFHRATE

R ARIZAT, A 8)Freedom Studio.

5.4.1 FHANHBBER

B ERF BN BER, FAESENE
BB E . 8 USB-CFAUSB-AZE S5 . n]{f AT —
SparkFun H A

E50: FUSB-CL4EiEEEThing Plus Board

QO imagination
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N | A T

T'm -:m]

E51: FHusB-cZk45i%EHERed Board

5.4.2 QIELHFreedom E SDKEATA H

4 3| 1| T TS ) “ SiFive Tools”  (SiFive . H) , H
&7 “ Create a new Freedom E SDK Software Project ”

()3 —/ it Freedom E SDKER T H )

5.4.3 FHBESRERE

LR P E SN . AT B B H ik B siFive-hifive -
revb. 't [All} #%¥Red Board F1Thing Plus Board.

& Create a Freedom E SDK Project a X

€9 Please select a target

FreedomStudio
t Run § SiFiveTools § Window Help
G v Create a new IP Project from IP Deliverable

Freedom Devicelree Tools

Open SiFive Core Designer
Program FPGA image to Arty...

Use this Freedom E SDK

\[-:L dled] C:\Users\user\F i0-2019-08-2-win64\SiFive\freedom-e-sdk-v201908 v ‘ +| X

Select Target

Filter Tags: v (no tags selected, hide rtl) Contains x’
sifive-hifivel-revb ~ | showing 8 of 8

freedom-e310-arty
qemu-sifive-e31
qemu-sifive-s51
qemu-sifive-u54
qemu-sifive-u54mc
sifive-hifive-unleashed

[] Use the BSP from the SDK when building this project |
(?) Open'sske |
[[] Use the Metal Library from the SDK when building this project |

Select Example Program

| hello vl

hello

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

Options

Project name | target-hello | Y

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

[ Create a debug launch configuration for }J-Link v
BR Watch |

Es52: GUEFHIFreedom E SDKEKAFIE

23

@ < Back Next > FEinish ( Canceli 7‘

E|53: SiFive BLERIR £

QO imagination
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5.4.4 BIRFRE

M “Select Example Program” CGEFRBIFER) T
S, ERE—RYIREITE .

& Create a Freedom E SDK Project [} X

Use this Freedom E SDK

[bundled] C:\Users\user\FreedomStudio-2019-08-2-win64\SiFive\freedom-e-sdk-v201908 v~ | 4

Select Target
Filter Tags: v ‘ (no tags selected, hide rtl) Contains: X
sifive-hifivel-revb v | 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 your RISC-V
applications.

This target 1s 1deal for getting familiar with the RISC-V ISA instruction set and the
freedom-metal libraries. It supports:

[ Use the BSP from the SDK when building this project

Open S5KB
[] Use the Metal Library from the SDK when building this project @ B

Select Example Program

hello e

clic-selective-vector-interrupts ~
clic-vector-interrupts

coremark

dhrystone

empty

example-itim hent.
example-pmp
example-rtc
example-spi
example-user-mode

example-user-syscall 9
oca -mierrupl

local-vector-interrupts
multicore-hello
plic-interrupts
return-fail ﬂ Watch
return-pass
sifive-welcome
software-interrupt Cancel
test-coreip

El54: SiFive s H

X LRI I H e HAh I H 4R S . HAr, 154k
224§ H hello

5.4.5 HERBIIELE

EHEOKH, S H3h’E “Create a debug launch
configuration for J-Link 7 (] % J-Link ] 1 i J5 20 iC
B) o FHEZEHEBKKCEA. Bl “Finish” (58
O . E K E 3R

Select Example Program

hello ] v

hello

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

Options
Project name | sifive-hifivel-revb-hello )
| 4 Create a debug launch configuration for  J-Link |
BB watch

BEls5: WEORFIRRFAIERESIE

5.4.6 M&E.elf3CH

“ Edit Configuration”  (ZmiE . &) & 1K H 3
G I 6 3 o R U < 7 W W ST YA

hello.elf. X &4mAEHEEHRA LB DR,

Edit configuration and launch. . @
| s

|/ ome: [Five et -revb-helc

Main| @ Target DTS| %5 Debugger § Startup (5 Config &, Source  [T] Common
|| roject:
| Browse...
Vorisbles... | SearchProject.. | Bowse..
O Enable auto build O Disable auto build
||| @ use workspace settings Configure Workspace Settings

Es6: 4uiEfcBE3RH

QO imagination
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Al B “Debug” (R BRI, HHEHTR
B “Close” (FRH]) , RINGH —L DR
BiRE.

B Edit Configuration o x
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5.4.7 EH G MIFEARLHLE

“Console” (¥E#lE) WIHRMEXRWFNEL -
Fifs FH i 2%« AR /NN 2 136 1 T]

— R G VR BUR ], RO E R S I H
IR SCA e 258 4 1 0 EE 38 2 9% S B A2 A B D)
A, PE R ERG 2 .

hello.cf FHRHECHAD,

B Console 2 T i 2B - a
CDT Bulld Consule[sd ve hlf ve1 re b hello]
ITNEGUETS ~-UEWANEIE ~- LLINE-NURDErS == Wi

/c/Use s/use /wsF eedomStudw/sxf}ve hifivel-revb-hello/src/debug/hello. elf >
/c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.1st
/C/Users/user/FreedomStudio-2019-08-2-win64/SiFive/riscv64-unknown-elf-gcc-8.3.0-2019.08.0/bin/riscvé4
-unknown-elf-size /c/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.elf

text data bss dec

24612 278 3228 30620
779¢ C:/Users/user/wsFreedomStudio/sifive-hifivel-revb-hello/src/debug/hello.elf
/C/Users/user/FreedomStudio-2019-88-2-win64/SiFive/riscv64-unknown-elf-gcc-8.3.0-2019.08.0/bin/riscvé4
-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

hex filename

19:27:46 Build Finished. @ errors, @ warnings. (took 495.692ms)

[8 hello.c 52

sl* co
o

#include <stdio.h>

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

Bl57: il ARG E O

25 D

5.4.8 f&¥fhello. L

R FEAE A hello. 2P, MASHRIRZ N
7%, B RPAT&IEEAE. Hik, ¥EssH frx
Hhello. BN/ RHello, World! 10K,

[ *hello.c 53

pyright 2019 SiFive, Inc */

" S;CX-_iCcn__ Identifier: Apache-2.0 */
#include <stdic.h>

int i;

= int main() {

for (i1 =0 ; i < 10; i++){
printf("Hello, World!\n");
¥

Es8: & hello.c3CfH:

) EiE S
“Debug” (i

A e TR R “Build”
KA P UG i, HEisAT
B W, iZRIES BB

54.9 WHAEF
IR, RS T AR ER) “Debug” (i

W) EEE W S TR FIUFIIE, e
THEFP EE “Run” (iz47) B & “ Debug”
GR) .
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Run SiFiveTools Win

i Instruction Steppin

Resume at Line (C/
Resume

Suspend
Terminate

Disconnect

Step Into
Step Over
Step Return
Runto Line

Use Step Filters

&

Run
4%, Debug

Run History
Q@ RunAs

Debug History
%5 DebugAs
Debug Configurati

Breakpoint Types

Toggle Breakpoint

External Tools

Move to Line (C/C++)

Resume Without Signal

Run Configurations...

Toggle Line Breakpoint

Toggle Watchpoint

Toggle Method Breakpoint
& Skip All Breakpoints Ctrl+Alt+B
%% Remove All Breakpoints
%

dow Help
g Mode

C++)

Shift+F5

Ctrl+F11
F11

ons...

Ctrl+Shift+B

El59: JFARIAR

5.4.10 VAR 2 Emain () EIE

W B fEmain () B IR

Lc] hello.c 23

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

s for (i =90 ;
. printf("H
}

>

i< 1e; i++){
ello, World!\n");

El60: iR EEFEmain () A= IE

5.4.11 W& Fprintfi) £ 745

B “Terminal” (2%3) & Terminal 53 @Iﬁ%
SR J5 B I A U ) “ Open a Terminal” (7 JF 2%

oy BEiE,

== Disz ,~’§|Ter... S ]

;‘. =N uﬁ | &

£ com1 [Opcn a Terminal (Ctrl+Alt+Shift+T)

1

Ke1: “OpenaTerminal” (FTH &) Kz

5.4.12 JEEh& N
BB AT A B N 1152000 8 . /2 FE 1,

DR S AT e 7R 2R AT 2 I
& Launch Terminal Od X
Choose terminal: | Serial Terminal .72
Settings
Serial port: | COM3 %
Baud rate: | 115200 b
Datasize: 8 v
Parity: None o
Stop bits: |1 v
Encoding: | Default (ISO-8859-1) v

Bl62: HBTANTRE

QO imagination
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5.4.13 ARG H

EROPHATANS, WHE TR LR “Step Over”

CRBB) R, B Rk TR b FeT AL
e, DUEAffHello, World! HFIL 1K .

[8) hello.c 53
ght

[£]0x0

* Copyri
/* SPDX-

ve, Inc *

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

for (i =0 ; i < 10; i++){
printf("Hello, World!\n");

v b

er: Apache-2.0 *

& comt
Hello,
Hello,
Hello,
Hello,
Hello,
Hello,
Hello,
Hello,
Hello,
Hello,

BTe. X = 8
2RSSR EREN Y| £
& com3 2
World!
World!
World!
World!
World!
World!
World!
World!
World!
World!

El63: com3_iERR% b

printfﬂ%’ SRR E D8R,
FARHD 8 25 AEH A o 3 bl 0 2005 42 31) B0 1) 28 g

BEHRZ

5.4.14 RiC4E D

i

Kleass h T MBS hello. cEFIRA, HTLH

ARM®HEAT ELHL

A A MR AU B g T

o

=

EEe}

4, B

* Copyright 2
* SPDX-Lic

#include <stdio.h>
int i int j = @
¥ cint main() {

for (i =0 ; i< 10; i++){
j=i+i;

5= Outline | 2= Disassembly 52 | & Terminal
9 | for (i=0; i< 10; i++){
» 20010190: sw zero,-1860(gp)

20010194 j ©0x200101b@ <main+38>
10 j =3 +i;

20010196: 1w a4,-2008(gp)
2001019a: 1w as,-1860(gp)
2001019e: add a4,as,as
200101a0:  sw a4,-2008(gp)

9 for (1 =@ ; i< 10; i++){
200101a4: 1w as,-1860(gp)
200101a8: addi a4,as5,1
20@010lac:  sw a4,-1860(gp)
200101b0: 1w a4,-1860(gp)
200101b4:  1i as,9
200101b6: bge a5,a4,0x20010196 <main+12>
200101ba: 1i as,e
14 }

Eea: RIC4E O

27

o) [

5.4.15 5ARM Cortex MO H&¢

Kl6525 1 T 222 FJARM® Cortex® MO+ 4w Chg

while (1) ;

BSP_LedsInit()

int i =0, 3 =

Setup SysTick

if (SysTick_Config(CMU_ClockFreqGe

»,
2

Timer for 1

LED driver *

0:

for (1 =0 ;i
i
3=1+3;

|

< 10 ; i+4)

while (1) {
count++;
BSP_LedsSet(
Delay(250)

<

3 Console 2

Program Output Console

0 Memory

Infinite blink

ink loop

count) ;

22 Problems

= B8

A

msec

bl 0x000002c0
int 1 =0, 3 = 0;
movs r3,$0x0

str 3, [r7,#0x8]
movs r3,$0x0

str r3, [x7,$0x4]

for (i =0 ;

movs r3,#0x0

str 3,

[r7,$0x8]

b 0x00001180
3=1+73;

i< 10 ;

i++)

i++)

v
>

D Executables

75

ldr r2, [x7,$0x4]

ldr 3, [x7,$0x3]

adds r3,r2,13

str r3, [r7,$0x4]

for (1 =0 ; 1i<10;

ldr r3, [x7,$0x8]

adds r3,$0x1

str r3, [x7,$0x8]

ldr r3, [x7,$0x8]

cmp r3,$0x9

ble 0X00001172
count++;

ldr 3, [x7,#0xc]

adds r3,$0x1

str r3, [£7, $0xc]

BSP LedsSet (count);

El65: 5ARM Cortex MOK] L
BRI, EXMBEIT, RSCVTFHIES DT

ARM.

5.4.16 EI1LREF

FAF IR IR MR s Ty, Wil

A F4 F B “ Console ”
(&1

“Terminate”

R R=
= b

[N D

BHIOTR IR, 1§ 8d THEA B “Debug”

AL B, s Faa L iF1ge.
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2ix|m» N /R R|IPI

&) Console 2

sifive-hifivel-revb-hello [SiFive GDB SEGGER J-Link Debugging] JLinkGDB@CL.e
Reading all registers

Performing single step...

Reading all registers

Performing single step...

WARNING: Mis-aligned memory read: Address:
Reading all registers

Performing single step...

Reading all registers

Performing single step...

WARNING: Mis-aligned memory read: Address:
Reading all registers

Read 2 bytes @ address ©x20010176 (Data = @x1141)
Read 2 bytes @ address ©x20010176 (Data = @x1141)

BB~

©x20010236, NumByte:

©x2001018E, NumByte:

<

Ele6: &I-EF

5.4.17 RFAFEFITHRETE

4 ILAT [ Freedom StudioXi H 5% [ - B kAT PN, £
BN K Freedom Studio, &5 B UK H

ST, BETH, A RE “Debug” (R T
. R TR IR, TR B

@ wsFreedomStudio - FreedomStudio

File Edit Navigate Search Project Run SiFiveJools Window Help

{mif

5 Proje... 32 |ifiiRegis.. = O E) Console 3 P = =
-

& 45| B &R
CDT Build Console [sifive-hifive 1-revb-hello] i
21:54:81 **** Incremental Build of configuration
debug for project sifive-hifivel-revb-hello ****
make all CONFIGURATION=debug

&

| =5 sifive-hifivel-revb-hello I

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

l'e%v%vmquv'rzz-r@-;v'asw

8

;:-x‘davr:)v

"~

& proble ccurre = O

“ ~ ) ‘Launching sifive-hifivel-revb-hello debug' has
‘@? encountered a problem.

Error with command: gdb --version

Details >>

El67: EHTHTITIN B A Hi B el AR

5.4.18 EFF AR E

M TR Y A A, & F%E “Run”
JrikT: CRIRECED .

“Debug Configurations”

SiFiveTools Window Help
i# Instruction Stepping Mode
Move to Line (C/C++)
Resume at Line (C/C++)
[ Resume F8
Suspend
Terminate Ctrl+F2
¥  Disconnect
, Resume Without Signal
. Stepinto F5
3% Step Over F6
Step Return F7
Run to Line Ctrl+R
Use Step Filters
Step Into Selection Ctrl+F5
@, Run Ctrl+F11
1, Debug F11
Run History >
© RunAs >
Run Configurations...
Debug History >
%5 Debug As >
I Debug Configurations... I
Breakpoint Types >
Toggle Breakpoint Ctrl+Shift+B
Toggle Line Breakpoint
Toggle Watchpoint
Toggle Method Breakpoint
&, Skip All Breakpoints Ctrl+Alt+B
& Remove All Breakpoints
Q. External Tools >

Eles: LR ALE

QO imagination

(dz171)
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5.4.19 flg. BHEMAETRE

J& - “ Sifive GDB SEGGER J-Link Debugging ”  ( Sifive
GDB SEGGER J-Link i 0 ) 176 T3 4= - F. o 2 18 3K 1) T
H, it Nsifive-hifive-l-revb-hello. H.if
“Debug” XD o BAENIZTT LIRS 1o

B Debug Configurations [] X
Create, manage, and run configurations : 5“
® ‘e X B~ Neme: | sifive-hifive-revb-hello
e [2) Main| $ Target DTS %5 Debugger §» Startup Config| %, Source| 7] Common
Project:
[ sifive-hifivel-revb-hello Browse...
C/C++ Application:
< /hell
[<] GDB Hardware Debugging [src/aebug et
# Launch Group Veriables...  SearchProject..  Browse..
roup (Depr
> Liinch Group (Deprecated) Build (if required) before launching
& Remote Tcl Application
@ Sifive GDB OpenOCD Debugging Build Configuration: | Use Active v
@ Sifive GDB QEMU Debugging "
+ @ Sifive GDB RJ:Ligk Debugging O Enable auto build O Disable auto build
@ sifive-hifivel-revb-hello @ Use workspace settings Configure Workspace Settings
TScrpt
& Tl Testing
Reyert Apply
Filter matched 15 of 19 items

Ke9: EFEERAMIME

DighKey

29
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6 ZNFLYK: fFHADigilent Nexys A75L
BN

X A FR FE P R R SR B 4y, W SO RISC-V A
AR NBIFPGAT, JAEH & & VEAIHTE 70 vH 5284,
(BT R 3 i S T Re il T 24 .

6.1 Imagination Technologies X%t &l $%

CINBES

Imagination

FEFPGA b S AR  #% 2 — TR B AT 55 . 1811
#&, Imagination Technologies K 2% 11 i) 1 7F 4= Bk V5 [
P & A 40 4R £ Xilinx Artix-7 FPGA b SEFLRISC-V A # )
b, MR AFTEEN) “Rvipga: 1R TFELZEH
PSEERTE” o XA —BERLE (200 . X
B BRI R T RS . BT L T A AT
P9 2k ok XA P 7 RER TAE AT i
A X BEREAIAP R IRA AN RFR 1) 10%.

BHAIRVApgabl kL, B 5 T BAE DL R Wk by

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

HEFEME RS R RA LR, FARELT K
FMBTH . A&, RVfpgatt Bl Al K= LA 57
fERT, B, fEZORIHG 5 R R M 5 BUN, AT
P R B Rk B AR AL G A A A . T T R
RIS (] /> 1070 B, B O JF A B A7 5 B AR 48 20 IR
Ho WG SR A SV 2%

Uﬂlﬁm u &

VEM G, B IF1ERM “Teaching Resources”  (#
SRR UL T AR

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

TEM B YT R =N AR S SRR, W
520450, T H AR, MAh, EH MM
Ve A LRI (] U [R5 ] R

202145 — = ERG TS24 “ A ESoC” PR

6.2 WL

B 5 0 H X A A R UK, I8 4 fE FPGA H 48 F 3R
W AZ AT BL A B TE N O3 B At Ll A58 A b o4 4k 3 48 B K
HH B . 7 BL A www.opencores.org T %% % Fi Z) i
[P . PLisfE 57 A5 4 (Fast Fourier Transform,
FFT) « B BB 28 AN i in s Sk S5 By ] DALE Bl
PR AR A R s, XA TR EAEEE . BT
JUT- 0T LUK A T 2 AT AT 5 1, PRt PCBAT 26 45
S ED

6.3 IBATTEFF AT I FEL AR

n A T3 O A AR, AR E
AR o

5 ) FL A 45 -

Digilent Nexys A7 Nexys A7 ECE FPGA Trainer Board

Digi-Key 1286-1081-ND (265.003 J1)

WA DU e a0 — A= 5 (ILE 24 i ) Nexys4
DDRHLEEHR ) , BN EATAER FHALL

QO imagination .
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K 70: Digilent Nexys A7 3 &R

6.4 FrEPAMF:

CELRS S

B

Fi8

Xilinx 9 13 ¥ 1% RISC-V N #% FF] Verilog . v 1 System
Vivado Verilog . sv X fF. B2 AR . oit A
2019.2 T E B
Visual H-cils 5 AN 9w s 5 AT K ()IDE
Studio Code
(VSCode)
PlatformlO  VSCode(!J#dif, 7] YRISC-VALFEZEHE L7
Open OCD  JFifii v L ifiik#s
RISC-V P ERISC-VI H FT 5 B0 4 6 2 AL A SO A
Toolchain
Verilator  F T Verilog . v #l1System Verilog . sv 3]
B A4 L4 AL Ab B 2%
Whisper ~ Western Digital )5 2 %4/ 5185 (Instruction
Set Simulator, 1SS) . RVFEIFEAL LEAT
AR RACHS, o7 i
Digilent Digilent Nexys A7 LI B 145 i e B S A
Board Files
GTKWave JIEEER, HTAHAEKRZRGHN T
RVfpga AN AR R FVerilog/System Verilog
i H
RVfpga Labs  20>5256
xa: FiRER

31

I,

Hil, iR AELinux Fig24T, {HwWindowsflIMac
TERIEEF R . 5ER AT EROA 2 2w R 28
N

6.5 IZ4TRISC-VEZI

FEAEXilink FPGAT [FIRISC-V FiZ /T80, T EHATH
T %5

1. . bit TR & FPGARE L .
2. PRI . e1 £ FEBIFPGA,

6.5.1 FPGABE{FAIERAFA M2 [RIHIR R

7194 B 7 4 AT 45 F Xilinx Vivado 4t i Verilog . v A1l
System Verilog . sv 3C 4 8 H 8% 3y 7] 2% £ 31 FPGA
I oie XA

CARRE B 4 A HD 45 FH PlatformIO#3E 47 4 3,
P B BN R B AT A FPGAH

J8 o FL S 3L = USB 5 [ 5 Digilent Nexys A7 FE % # i#
5. ARE[E I A vivado A Visual Studio Code 5 Hi i%
IS EEER

elf X
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Hardware Simulator

Visual Studio Code

C or Assembly
Code

6.6.1 SweRVHIZFIE

Wiz WAk&®E &% R~F (mm) CoreMark
R BB @TSMC /MHz
EH1 9 B 0.110@28 nm 4.9
EH2 9 XX 0.067@16 nm 6.3
EL2 4 B 0.023@16 nm 3.6

.elf

file Debug

FPGA Configuration

.bit
file

Xilinx Vivado

| .v and .sv files |

| Diligent Board Files |

E71: Visual Studio~ FPGAFIXilinx VivadofS= %

6.6 Western Digital SweRVH#%

RAEHZFEAEMIRISCVAIZATH, (HIEL AR 2 22
REFF— 5, ARG EEINE. FARBIX
N IZABEIE R TAE, (H2X) T Tk, RISC-VA
B 45 78 A B AE RTIE, DL i £E 11 75 & 77
il BT AR

Western Digital (20194 A\165.712370) Kk T —

A ZR A I = K SweRV N 1% (43 7l NEH1 . EH2 A1
EL2) , ZAUER] Tk r= .

#5: Western Digital SweRVA . EIHKIE: Western Digital

AL 1R RS A2 48 AN 6 V8RR H % o 32 1 0 A7 PR 4 )
(Taiwan Semiconductor Manufacturing Company,
TSMC) RAFHIHHE .

X =AW HRV32IMC, X B RS AR A4
3207 FN324 B AT 2% « BB L AN BR 1 LA I R 4 45 2
(1667) -

6.6.2 SweRVH% 2 8] # X 5l

EHIATEH2 PN AZ 250 LA e BRI /K 2R T RE, X /2 EHL
XHRFHRAE, TMEH2SZREAZEFE . EH2 B FLYE 3E &
(6.3 CoreMark/MHz) , {HZEHHI B & 4%,

IR R SF AR A B, MEL2 NI — DA
e, {EPERES T4 %3.6 CoreMark/MHz. ‘& 18 FH A
B AR Ak K 2k .

EH1 N % C. & 7EDigilent Nexys A7 FEL Ay b 2320
TR, PR Ok B T A TR R 0 3 T SR
gF o AR RIS N1 B8 5 5 (R EH2 P RZ AN TR YR A/ 1)
EL2N %

QO imagination .
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6.6.3 SweRVEH1HZHEAER
SweRV EH1 P AZ FIHE B an 72 7~ =

SweRV EH1 Core Complex

SweRV EH1 Core - RV32IMC

I-Cache

PIC

=0
FEFT

64- bl AXM
APB Lne

64- bn AXM
AHB Lne

64- blt AXM 64- btt AXI4

AHB Lne MB the

E72: SwerRVEH1IWZAH A . B KIR: Western Digital

W% NAA T, BRIt (FU) L $UT
g6 (EXU) . fRHY B 56 (DEC) F13E N /AE i 5T
(Lsu) .

6.6.4 SweRV EH1H& A

JTAG

455 B

IFU UG T

EXU PAT T

DEC f RS T

LSU BN R A
DCCM R B A4
IcCM KRG TR A7t
I-Cache a4 il AT

PIC A] Y W ) 2
AXI EEGEN 3N
AHB B E TR L

2£6: SwerRV EH14144

33

AXI4FIAHB-Lite /& P A AT\ AR vE HIE M 2R . JITAGH T
ARAS F HATR R

6.7 SweRVolfH %

HABIMSE, SweRVEHL A & —ANIREAMTFEHL
liﬁz, B H A A A R B KPR & . Olof
Kindgren 5 SweRV % 5 T — éﬂ BERF, WA
SweRVolf. RVfpgafI1FE 18 FH —L845 F B B 4y
J& 1 SweRVolf, FFHE#HZZ! HDLE .

[ AXI Interconnect }

@ E(>RAM Memory

[ AXI-Wishbone Bridge 1

]

[ Wishbone Interconnect ]

]

[ system-ctrl || spi1 |

K73: SwerRVolfi1%. B SEJE: Imagination Technologies UP
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6.7.1 ¥ ESweRVolfH 4

¥ FESweRVolfSZ Il 43 J9 LA T 204k

e Wishbone H. i% :
B

e axi2wb: AXIFZWishbone =t £ #4125

e GPIO: K[ Opencoresfyili i Ny, BEA
64N/ i 3

o JERTEE: >KHOpencores

o SPI: FRURHATAMEEE O4EGIZE (A
https://opencores.org/projects/simple spi
REO o

e UART: JFJRUARTESHIES (M
https://opencores.org/projects/uart16550
REO o

e 5 5ROM: 35| FROMALE 5 —F B B 25 2
Fo REENG, SweRVHLIT4E M iZ X 45 3%
WWIETE 4 o

e RAM: SweRVolf N IZ A& 17 4ifi 25 22 1l 2%,
{EORBE T H A7 Ak 25 Wi (1) AT 128 MBI H S KF
U7 R AXLEL 2, BLE P AT BLAL 5 RAMAF
fitids o

o SPINAE: WAJLME A E—& 5 A 4H ISPz
Hil 2 LB SPIAAE (BYEESPD

Opencores H.i% , [LAXIHE

6.7.2 SweRVolffEf&asmst
B A5 44 A7t 2 LS

B b S A |
5] 5ROM 0x80000000 - 0X80000FFF
RO 0x80001000 - 0x8000103F
SPI1 0x80001040 - 0x8000107F
SPI2 0x80001100 - 0x8000113F
E B} 2% 0x80001200 - 0x8000123F
GPIO 0x80001400 - 0x8000143F
UART 0x80002000 - 0x80002FFF

#27: SweRVolffEfis R ust

6.8 SwerRVolf VerilogfiSystem Verilog
S

K74 1) LA )2 2% LA Verilog . v Fll System Verilog . sv %
BN XL RVfpgal L FR ML,

SweRVEh1CoreComplex/
swerv_wrapper.sv

I

Interconnect/
Axilnterconnect/ axi_intercon

axi_intercon.sv

swerv_wrapper

Interconnect/ )
AXiToWb/ axi2wb
axi2wb.v

whb_intercon
Interconnect/ -

Wishbonelnterconnect/
wh_intercon.v

Peripherals/
SystemController

Peripherals/
BootROM

Peripherals/ Peripherals/ Peripherals/ Peripherals/
uart spi gpio ptc

swervolf_syscon wb_mem_wrapper  uart_top simple_spi gpio_top ptc_top

E74: SweRVolf3 /4454 . B KIE: Imagination Technologies
V]34

QO imagination N
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é N\
6.9 Nexys A7HISwerRVolf/= 2 = )/ Communication controller s |

Project Files
Ethernet 10GE MAC €

SWERVO“:IDj E E@Fﬁﬁ?ﬂ#%ﬁERprgaﬁ#@EPT%@? Ethernet MAC 10/100 Mbps
Ef u—l:%‘jﬁ ° 12C controller core

sd card controller

Small 1-wire (onewire)_master, with Altera tools

integration
UART to Bus

B [ crypto core s |

Project Files
’ AES e
i o] [ T (] Avalon AES ECB-Core (128, 192, 256 Bit) (3]
SHA3 (KECCAK) ©

B/ ECCcore2 |

Project Files
E75: Nexys A7 HISweRVolfii B EZ . BIHEJHE: Imagination Reed Solomon Decoder (204,188) ®
Technologies UP Viterbi Decoder (AXI4-Stream compliant) e

E76: —Z I ER IR N . RIE: www.opencores.org
6.10 3 7ESweRVolfLH

AT DU RN A A MRS FE JE A SweRVOIFSZ . 6.10.2 SEHHIRMHISH B

TESEIG R, ANexys A7 HEEEHRANIN T BA T4k

6.10.1 Opencores#H LM% o SN GEITHGPIOSLIL)
o —fALED (fEHPWM)

SweRVolf& — F T U HTE, BT A Y5 RS & AT LA o EEMEEKEE (fHHI20)

Github Nk, IXEMRAE v DAL T &0, M H el BA o 7ERIRBFRB)EE

INTINET b ¥ o www.opencores.org/projects #ig fit o SPUIIETTIKZ) 2}

TERMEFERIH. F7645H T — g Ak

TR AZ I 7~ 11
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7 BABRBRMGRE

7.1 T #RVfpga

FE BT AT R B2 R, 75 2T #RVfgpa
B, FOVEW SR NES . GRS

/%\1 lﬁ J[—leﬂé;G 1"|_JO

NETA . RVfpga 3K 1B 1 B AR 2 25 47 B2
FHX, #lw /home/myusername/Rprga , Horp
“myusername” & SEFRITFEMLA . S— Dol
T

[RVfpgapath] /RVfpga/

FHIA

H7

]

~/RVfpga/
BT SCAT AR A B FAR

PLR /s 648 B 1 RVEpga I M T i AS, Al Re A BT
. 123 % Imagination Technologies “RVfpga: A
148~ K T iR BT E R .

7.2 >xTFXilinx Vivado

XA B H AT - R F#E, KON TEUbuntu 18.04
Linux™P 75 ZE X E Z MEF . WindowsFflMac #7 H Al
EEI K Xilink T #0203 75 B 492 5/ N o

IEFEXlinx A LA JLAN R A -

1. XilinxZb T FPGATT 37 1) 155 3t
TS = b o

HAWNF =K &

ELECTRONICS

2. MRV A R 73 BE kB, FPGAE AR X Xilinx
E@%‘%ﬂ%y‘f’ﬁaﬁio ST DR A 2R O 3 R ] A
X — .

3. SweRVoIszﬁﬁHXilinxéﬁEEl"]o
SiFivet Ay P A% 48 H Xilinx.

7.3 B RELinux¥ % Xilinx Vivado i E
EER

EPATXilink FE 2/l (IR W AR5ER) , FELE
i+ E ML _E 2 3 Ubuntu 18.04. Ubuntu) [X & /b 75 2
100 GB. AEAfER Ubuntu 20.04.

Xilinx 15 %€ 7 W L8 {4 () Ubuntu 5 8514 36 2%,
Ubuntu 20.04 H BT ANE SR B A Z 51

Wel
UNIFIED ™&<°me

Xilinx Installer w g! lad you've chosen Xilinx as your platform dev rp s program can install the Xilin

roducts Including Vits, Vivado Design Efvdronment, Lab Fatio B(g and D rtation Nawgator

Supported operating systems for 2019.2
- Windows 7.1: 64-bit
Professiona 1 versions 1809 and 1903: 64-bit
Linux 7.4-7.6: 64-bit
6: 64-bit
Thox 12.4: 64-bit
320 AL2 LTS: 64-bit
[w ntu Linux 16.04.5, 16.04.6, 18.04.1 and 18.04.2|LTS: 64-bit - Additional library installation ri

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 available, before
nning the tools,

install cable drivers on Linux. This item will need to be installed

ware before continuing.

£ XILINX

Copyright © 1986-2020 Xilinx, Inc. Al rights reserved. Preferences

E77: XilinxGi—ZERBEFRAME

AREALNEE —FE T4 Ubuntu20.04, 45548242 /Nit
Ja A RIEAHE HIIEEIT. TR Nk
Fid, MIBRATA N, SR )G 2238 1IE /) AR A Ubuntu
18.04.

QO imagination N
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7.3.1 Xilinx Vivado 2 E R

Xilinx Vivado[t) K/)NA16 GB (A R E K
%HﬁH%QMK% B CHR B X KN A
100 GB) . WIRHFLERAL, Hr=EH R,

Xilinx Unified 2019.2 Installer - Select Destination Directory

Select Destination Directory

Choose installation options such as location and shortcuts.

Installation Options
Select the installation directory

Rools/Xilinx [ [xilirx Design Tools

Select shortcut and file associat|
[v] Create program group entrie

Installation location(s) [ Create desktop shortcuts
NA

Download location

NA

Disk Space Required

Download Size: 15,61 GB
Disk Space Required: 50,01 GB
Final Disk Usage: NA

Disk Space Available: 16.58 GB

@ There is not enough disk space on /tools/Xilinx to install.

E78: Xilinx Vivado RZLER

7.4 FELinux¥Z3EXilinx Vivado

R H TN RS 2OR 9 1% Verilog . v Fl1System
Verilog . sv 31, FF4 H T %k | Digilent Nexys A7 2
PRI o

N B % A Digilent Nexys A7 HL B AR, B34 1% HL BR AN
HF @ it 88U 5, W] LR LLG %225 Vivado.

7.4.1 TFEXilinx3 4

EREXilinx AT, 7 B AN Xilinx i 7 Cln S
ANFALE)

T | https://www.xilinx.com/support/download.html ,

1EFE2019. 2R ABAT T3k

Dig-Key

37

i “Xilinx Unified Installer 2019.2:
Linux Self Extracting Web Installer”

(Xilinx4i— 2225 F72/%2019.2:  Linux [ #EEWeb %23

FEFP) AT T8

Vivado Design Suite - HLx Editions - 2019.2

Important Information
Vivado Design Suite 2019.2 is now available

« Introducing UVM 1.2 support in Vivado Simulator(XSIM)

« Improved layer visibility in IP Integrator

« Physical Optimization and other QoR improvement features

« 10% reduction in design compilation runtime

« New high bandwidth ICAP IP for enhancing Dynamic Function eXchange

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

Please see Installer Information for details

Note: Download verification is only supported with Google Chrome and Microsoft Internet
Explorer web browsers.

& Xilinx Unified Installer 2019.2: Windows Self Extracting Webd Installer (EXE - 65.5 MB)

MDS SUM Value : 9ad7d499152016a762152bd27314cc7a

I & Xilinx Unified Installer 2019.2: Linux Self Extracting Web Instalier (BIN - 115.4 MB) I

MD5 SUM Vaiue - b8d415314a84241bdbae116a8abe%a11

Download Verification @

e

vaco HLx 2019.2: All OS installer Single-File Dow d (TAR/GZIP - 26.55 GB)
MDS SUM Value : e2b2762964e151014591013d77d823ab

Download Verification @

E79: XilinxGt— &3 F252019.2

7.4.2 B EF SRR
\:J_/l

Xilinx Unified 2019.2 1106 2127 Liné4.bin

VA F#E3F]/ Downloads H¥ )G, Bz HITH .

f#H “Ubuntu Files” (UbuntuX ) .I/ L,

B SR, RFIERE ¢ Propert/es—Perm/ssmns
R , HHA R HATIRE . i “Allow

executing file as program 7 C 0 VF¥ SCAFAE AR P

WA -

QO imagination
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7.4.3 BAT ikH S0

>
TP —">Ubuntu 275 , BN AR A AR i E
R

sudo su

IR [\ F) “Ubuntu Files” (UbuntuX ) ke T H,
B DL S -Ha R “ Terminal” (235 7 1.

Xilinx Unified 2019.2 1106 2127 Liné4.bin

FEUbuntu Z35 R 5T [l e, 384T kSt

7.4.4 IEBEEZIRHIVivador i

1E “Select Product to Install”  CGEBFEE ZZ2BE/H) 7= )
&I, & VivadoTfi A F2 Vitis

& Xilinx Unified 2019.2 Installer - Select Product to Install - o pd

Select Product to Install

Select a product to continue instalation. You wil be able to customize the content in the next page.

(@ Vivado

Includes the full complement of Vivado Design Suite tools for design, including C-based design with Vivado High-Level Synthesis, implementation, verification and device
Compl cable driver, and Do incuded.

&80: EFEVivado

7.4.5 %&FEWebPACK

1E “Select Edition to Install” (% £ E 22 B A )
&, %k Vivado HL WebPACK, X &% TS .

$ Xilinx Unified 2019.2 Installer - Select Edition to Install - u] X

Select Edition to Install

Select an edition to continue installation. You will be able to customize the contentin the next page.

@ Vivado HL WebPACK
Vivado HL WebPACKis the o cost, device limited version of Vivado HL Design Edition. Users can optionally add Model Composer and System Generator for DSP to this
installation.

O Vivago HL Design Edition

Complete device support, cable drivers and

E81: EFEERIENIRA
IR LR DR E N 223, BN E

7.4.6 % %5 Digilent Nexys A7 B B #% K 5 45 IR 5h
BF

L~
FTFF—AUbuntu 35/ j?TBr@J:

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

RIEHN

sudo ./install drivers

7.4.7 ZEHBEEERICHF

T | https://github.com/Digilent/vivado-boards..

P Gotofiie | RS

You have chosen to open:

i vivado-boards-master.zip
Clone with HTTPS (O

Use Git or checkout with SVN using the web URL

which is: Zip archive
from: https://codeload.github.com
8 neeps:/zgitnun.con/Digilent vivado- (%)
What should Firefox do with this file?

]
] L]
: Openwith | Archive Manager (default) v | cownioaa ze
O save File
D

Do this automatically for files like this from now on. | 4

B Caoce :

Vivado Board Files for Digilent FPGA Boards

El82: F#Vivado Boards Master

QO imagination N
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F#. zip XX IER “Ubuntu Files”  (UbuntuCf4) 7.5.1 TF#Visual Studio Code

.l—,a\‘/ld‘ﬁﬁﬁﬁ_io T 3| https://code.visualstudio.com/Download . . 7
.deb FE M. XK/ HETA60.5 MB

iUbuntuf&@,ﬁiqj, S Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.
/Downloads/vivado-boards-
master/new/board files

i
5 B4 L 10 5 P 52 1 Vivado board £iles H 7 == ¢
N

4 Mac
macOS 10.10+

sudo cp -r *

/tools/Xilinx/Vivado/2019.2/data/boards/b
oard files &l83: F#Visual Studio Code

E@EgﬁgHi@%ﬁijt##f%nexys—A7—lOOto

7.5.2 #HlVisual Studio Code
7.4.8 FELinux Fi&{7Vivado >

T H—A~Ubuntu 227} d#?ﬁ)\:
TT?T*/I\Ubuntué?iﬁo cd ~/Downloads
SF| H sudo dpkg -i code*.deb
TiZ47VSCode, HiIA:

/tools/Xilinx/Vivado/2019.2, SRJGHIN:

source settings64.sh code

vivado &
7.5.3 Z&ZIEPlatformlO
7.5 Z3Visual Studio CodeFIPlatformIO PlatformlORISC-VHE L4 5 37 5 .
AT ] 2920905 1E Ubuntu #£37 dﬂlﬂiﬁﬁ)\ PLF N PAINER — L8 0 B2

Visual Studio Code (VSCode) #&H T HAFH & AiH ik HISR RS

HJIDE. sudo apt install -y python3-distutils
python3-venv

PlatformlO /& VSCode [/ #di £, I NRISC-V AT % HAth
B ZRIRAESFF .

39 D
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W vsCode i Rz 17, MAEHH R EB P i Avisual
Studio CodeFFiH & RKxt HitiT@E . B, Ml
Visual Studio Codel&tr o

Q visual Studiol

Visual Studio ...

&|84: Visual Studio Code E#%

7.5.4 VS Code¥ HJPlatformIO¥ &

1EVSCode 1, Hiili “ Extensions” (¥ JE) K #»

)

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

OUTLINE
TIMELINE

8

Extensions (Ctrl+Shift+X)

El85: VSCoded B~

ELECTRONICS

7.5.5 ZZ3PlatformlO¥ JEIIRE

TE RN H Aplatformio. ¥ %|PlatformlO IDE,
SRIGETE “Install”  (22%%) 44,

File Edit Selection View Go Run Term

EXTE

platformio|

PlatformlO IDE 1.10.0
Development environment for, Emba
PlatformlO Install

loT Utility 03.0
Develop loT project based on Platfo...
Jun Han Install

Aceinna 0.1.2
Aceinna Navigation Studio: open-sou...
PlatformlO Install

&l86: PlatformlO IDEY ™ J&

7.5.6 EFHE APlatformlO

JRHBE “ouTPuT”  Chari) B HRAUE S AR
E@{%A%\o

SR, Wi “Reload Now” (SLBJEFTEAN) , X
FEPlatformIO P AZ 18 2 22 35 | VSCode H .

PlatformIO Installation = ¢

d do not open other folders until tk

ease reload & X

Reload Now

E|87: Z¥PlatformlO/5 LB EHEA

QO imagination N
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7.5.7 Z&#iChips AllianceH-

N R BT S Hbr. AWth ASweRVolf, B &
& #RVfpgai K - EL I — 43 o

J# i B Platformio ﬁ?%ﬂ (R FZEmes ) #&
FE “Quick Access” (PLEVTIM) ., RJEH T
“PlatformlO Core CLI”  (PlatformlO #%CL) T,

&l88: ikFEPlatformlO % H AR

FEREE H, M “outPur” (it H BN
“TERMINAL” (£3) % 1. IX RYFAEVSCode F1#i

A2

7.5.8 #3Chips AllianceF &

WL AE “TERMINAL”  (%35) ERIg47 AT dr & k%

4 Chips Alliance V-5
~/.platformio/penv/bin/pio platform
install [RVfpgaPath]/RVfpga/platform-
chipsalliance --with-all-packages

41

H H [RVfpgaPath] f&RVfpga X IR A AL B .
w, ‘&R HESL T /home/myname/ H,
R SEFREIT LA

ZAEE AL TR B RISC-V T HAE . F FRISC-V
'] OpenOCD i i #5 . Verilator. Whisper. JavaScript
Mpythonli 4. b4k, IEFRAE T RVEpgafis SCAFI B
('S

}iqjmyname

7.5.9 SweRVolf2 7 BNl

E i\ swervol £ nexys/EH CNEL, £ “TERMINAL”
() W EPHIN:

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

iﬁﬁ%Fﬂwiﬁ§it§Uswervolf_nexys
TERMINAL

Platform: chipsalliance

320MHz 16MB 1.16MB Digilent Nexys A7

Platform: espressif32

Kl89: KiErswervof nexysZ7E i

7.5.10 XFAFEFITHFVSCode
WiEPlatformlOJE, 1 R A EHT 4T HVSCode.

E: EEENT, .platformio X NRRBURE .

506 Ubuntu 247 MBI 192 o) at formio, HiAs
ls —-a

R fa R S AT I
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K, i “uUbuntuFiles” (UbuntuX ) T H

=
=S VNS S

7.6 ZHVerilatorfIGTKWave

PRIt a]: 25205040

Verilator /& i& F T PlatformlO & FH [ Verilog #1 System
Verilog XCAF IREFAT 45

BB AE Linux P ANLIZ1T B Verilator, FRFTH—1

Ubuntuf@'zf}%do
B BRI DU R L2 L B S R T

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

2235 VerilatorFE 7

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

git pull

git checkout v4.020

autoconf

./configure

make

sudo make install

o ZARPL B w

sudo apt-get install -y gtkwave

GTKwWave

El90: GTK Wave&ltx

=S VI O] imagination

7.6.1 HifIVerilatoryE

Verilator /R RE AR ELAS I 53 B 4%, T A
Vil “Rvfpga: AIT4RF” thég i 1R Egnfs
Bo B, BEPFEFERIT Unstruction Fetch Unit,
IFUD B H Y BEIE

Waves

Elo1: #Hverilator .

7.7 f¥ B Whisper 7 PlatformIO ¥ iz 1T C
B

Western Digital &5 — ™ %4 A Whisper 1] 1§ 4 8 j H 25

Q1sS) e IF R T AE A AT AR B A 1 15 50 T %
SweRV RISC-V N #% HEAT B S8IE  “E /2 RVfpga T 440
I — 573

7.7.1 FTHHER

FTHVSCodeFt i A\ PlatformlO.

7 PlatformIO [ TR ¥ 2 Hu A2 |, i “File” (X
), SRJG Hdi “Open Folder” (FTIF 03 o
To 5 BRSO

42
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File Edit Selection View Go Run Terminal
New File Ctrl+N
New Window Ctrl+Shift+N

Open File ctrl+0

Open Workspace...
Open Recent

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

Ctrl+Shift+s

Auto Save

Preferences

Close Editor Ctri+w
Close Workspace [Ctrl+K F]
Close Window Ctrl+w

Exit ctrl+Q

Bl92: FTTTH ESTAFHISCA R

7.7.2  Vector Sorting Whisper ~{ig

kP H FvectorSorting, AFHSL “oOK”
(HE) ©

4 fMrrichard RVfpga examples | !

Name

i AL_Operations
i Blinky

i Helloworld
il LedsSwitches
-

-

| LedsSwitches C-Lang

&l93: VectorSorting (3%

43 D

7.7.3 {&Hplatformio.ini

FfF HWhisper, WAEMplatformio. ini X1,
FHZSCE .

WO EREAT «
debug_tool = whisper
IR IRATE

HERFE: #iffaebug tool 5 LHIMFFFXFF, FF
HATH A k. Koass i 1 A /b hg i AR
I % o

platformio.ini X

2: Task - Build

terminal process "platform run'" termin

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

El9a: #5RRIplatformio.iniit &
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7.7.4 fEFWhisperizT{i & 7.7.5 BERISC-VILHES
W L S 10T A2 B E — AN s Com 2 £ BT miE & A 96 BT R

FR A B CYEARNS, HTh “Switch to code” (Y43
R .

it Bl
< b PoDebi - ZJE)

e Y 5 - = =
I‘Jﬁ -Liﬁ%E R main.dbgasm - VectorSorting - Visual Studio Code

File Edit Selection View Go Run Terminal Help

VectorSorting.c - VectorSorting - Visual Studio Code
File Edit Selection View Go Run Terminal Help

VectorSo | i 4 o B

WATCH

CALLSTACK  PAUSED ON STER

BREAKPOINTS
VectorSorting

[

REGISTERS

MEMORY
BREAKPOINTS

o
PERIPHERALS
REGISTERS
MEMORY

Switch to code

DISASSEMBLY

®O0AO0 ¢ PlODebug(Vectorsorting) @ v > & @ A = ¢ B Ln6,Col1 Spacesi4 Disassembly & 0Q

Switch to assembly

El96: RISC-VICZRiESALE

®0A0 g PlODebug(VectorSorting) @ v > @ @ A = Spacesi4 UTF8 LF C Linx & Q

E95: ERFEFRISC-VIEAFIE10/T WIS
BRI ELZEAELE, HS 0 “Rvfpga: Al14E
I—_‘IJ'):]‘” R

A BT DA FH R Th RE BEF10 5 D HUATARAD o

M E A R M “Disassembly” (I 4w) W&
JNRISC-VIE 4.

=, Imagination 1
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8 4uiESweRVolf %I RH T EIFPGA

P e £15%h

8.1 ZmikSweRVolf#%

IFE B RATEZI /7, XE I T D48 B i
Wi K= RVfpgaldI B\ . 1 NRVfgpa {4 i — 3847
Xilinx VivadoJi H $2fft T RvEpga.bit I, ZICAFAT
B TN #2Digilent Nexys A7T# {4+,

8.2 E#ENexys A7 H K

{5 FH B B BT USBZR 25 4 A Nexysd A7 HELERHR . F5 FEL IR TT
KB E, FoAH) BN E NRH.

8.3 KW TF#ZFIDigilent Nexys A7+

XS T HRVIpgaii b1, AP
RVfpga.bit . 1HZ HEE6.175,

8.3.1 fEVivado TS H 28

1% 567.4.8717 BT 7n ] HFVivado.

i “Open Hardware Manager >”  (FT JF g
A S)

45

Vivado 2019.2

File Flow Tools Window Help

VIVADO!

HLx Editions

& XILINX.

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

Manage IP >

Open Hardware Manager >
Xilinx Tcl Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos > v

Tcl Console

& 97: T VivadofEf- 5 Hae

8.3.2 ITHEELEHIR

TP H A0 E A B8 R FT . ik “Open
Target” ($TH HAx) , ARG B “Auto-detect”
CEBEND .

¢ Vivado 2019.2

File  Edit Tools Reports Window  Layout

= o

A

HARDWARE MANAGER - unconnected

© No hardware targetis openfl Open target

Hardware 2o EEN X

=

Klo8: ITIFHEM:HAx
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8.3.3 #IEFPGARCE 8.3.5 XHjVivado
B “Program device” (YRFEZEM) X EER —& . 1B HVivado, LLIEff USBu 0 &

W, 750 IEEd HvVsCode T #FANIZITFE T

Eile Edit Tools Reports Window Layout View Help
~ B -3 ¥  Dashboard B A ) “ Close Hardware Manager” (5% A1 g 44
HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210292743487A o
£5 TH B —
© There are no debug coresl| Program device IRefresh device = IE%E) EH:/]‘ °
Q B - ¢ File Edit Tools Reports Window Layout View Help ”
- -
= « B o ¥ Dashboard ~ 1
Name Status 4
v @ localhost (1) Connactad HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210292743487A 4 X
v B¢ xilinx_tcf/Digilent/210292743: Open @ There are no debug cores. Program device Refresh device
v {8 xc7al00t_0 (1) Programmec Hardware 2 _ 00X
iE XADC (System Monitor) alz|a o
Name Status
K99: ZWFEFPGARLE © e xilinx_tcfDigilent/210292743« open
v {8 xc7al00t_0 (1) Programm
XADC (System Monitor -
< >

8.3.4 EFEHARRCH E101: 3BHVivado

X BRSO, 1 I FE

[RvfpgaPath] /RVfgpa/src/RVipga.bit 8.4 %ENEXYSA7 @%ﬁiﬁﬁﬁ?
“Debug probes file”  CRIRL M) AT LA =,

> T
Ijil gﬁ ﬂeﬂi o
Select a bitstream programming file and download it to your hardware device. You 8.4.1 Hﬂ:gi—z{;?f %ﬁ}%
can optionally select a debug probes file that corresponds to the debug cores '

contained in the bitstream programming file.

TEHEFPH Avisual Studio CodedfHiiiVSCode

Bitstream file: /home/richard/Rvfpga/src/nfpga.bit o
Debug probes file: .
Ki#x, $T7FVSCode.

[v/) Enable end of startup check

FETR R B, Bt “File” OCOUfF) , BRJa S
“Open Folder” TR .

e
\

E100: TER LA SO

QO imagination
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File Edit Selection View Go Run Terminal
New File Ctrl+N
New Window Ctrl+Shift+N

Open File... ctrl+o

Open Workspace...
Open Recent

Add Folder to Workspace...

Save Workspace As...

Save As... Ctrli+Shift+s

Auto Save

Preferences

Close Editor ctri+w
Close Workspace [Ctrl+K F]
Close Window ctri+w

Exit cerl+Q

E102: FTHF /%
T H -

8.4.2 EFREFLedsSwitches

ﬂe“ﬂﬂiﬂRprga/examples , AR5 HidiLedsSwitches.

HoAt R R LAAE 5

4 fXrichard | RVfpga & examples | LedsSwitches | »

Name

i AL_Operations
i Blinky

i Helloworld
| ledsswitches
[ LedsSwitches_C-Lang
@ Vectorsorting

E103: LEDHIITRFEF

8.4.3 ITHLEDFIFFXIEF
XA IE SR, © S Rrgiiiet

e, SR)E K EH F16MLED. RVfpgarn il thidfg
— AR A

47

JEIT>sre, X5 HidhiLedsSwitches.s, VAEAI 2w
(ARCTIRR

N A R 7B “ PlatformlO Build”  (PlatformlO
ZEN T < |

LedsSwitches.S - LedsSwitches - Visual Studio Code

File Edit Selection View Go Run Terminal Help

@ EXPLORER LedsSwitches.S X
OPEN EDITORS
LEDSSWITCHES

pio

Id

lib

src
LedsSwitches.S

a0, LEDs ADDR
, 0(a0)
platformio. zero, zero, next

= README.rst

DEBUG CONSOLE

OUTLINE >

®ROA0 @ v > & @ A & Spaces:4 UTF8 LF Assembly & Q

E104: ZwPkLedsSwitchesTEfF

8.4.4 & TLedsSwitchestEfF

MTHERIERSE “Run” (GB1T) , RJ5IETFE “Start
Debugging” (FFUG R ) , B 4% T B 4L Th e B
F5. FEFHHFELIEAT,

LedsSwitches.S - Led

File Edit Selection View Go Run Terminal Help

OPEN EDITORS Run Without Debugging Ctrl+F5

LEDSSWITCHES
Open Configurations

Add Configuration...

LedsSwitches.S

Toggle Breakpoint

E105: JFIRERLEDFITT IR F

QO imagination
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8.4.5 IBATRISC-VA K INexys A7HEIR - HFF<
FEHIFILED

B B AR TS B % . SR A LED AT DL B A A
FIHEK

E106: IZ{TRISC-VAZHKINexys A7 HLERR

WEE ERTRAMRVEpga.bit b, 7BRERGE
i 780000 0000, N ViE#ERA, XBEAH T4
FAFIRRAS o

48
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9 fERRISC-VIHIT=RF L

HEAFEE T, AT F Kendryte K210 fl1SiFive FE310-
GO02:X 7 SoC RISC-VALFH 28 58 B Bh T 5286 . Az A
SRR PR AR AR R AR 2 25 B AR R AR B BT RE SR A 1
TheE, RLETHEEr H Tt — B R BE A =1

~7
}_L‘l:llilo

9.1 Kendryte K210

X AL FE 25 7ESeeed Technologies Co Ltd Maix BiT FEL %
R AT B R IIREER KA BERE, A AiE

9.1.1 Kendryte K2104hb3H 28 1%

=
=
o
=

DMA CPU GPIO

RISC-V RISC-V

JTAG 64bit 64bit SPI
AES ‘ FPU ‘ FPU RTC ‘
otP 1% \
KpU o |
FPI0A CNN Accelerator :
Timer ‘
PHM \
APU ]
SRAM FFT WoT \
Audio Accelerator @ !
sHA2s6 |

Kendryte K218

E107: Kendryte K210Z2HMER . B HRIE: Kendryte K210%35
Fht.

EEEHAD GmdE—) LL400 MHziz 17 [ RISC-V
6ANITF AL FE RS . AL, B — R N ERA
HFFED

N S QO Jimagination

%y i
CNN PREE o 2%

DMA B A A Hhk
DVP Her Mg

JTAG gL O

AES RN bR

oTP — KPR g N AR

FPIOA T 37 AT g R iy N R0 R ) (AT
GPIOWL & BIMTAA] 5] A1

SRAM FRASBENLATF I i 2%

FFT PR 7 A 4
GPIO it Y4 /4 tH3v3 AT 1ve
UART H AT

SPI HBATA R

RTC SR IR Ao

125 SRR R N B IS I A

AR IIARAERE

12C FHT IR A1 5 1) 2 il P ) 2

PWM Jik i e FE A B

wDT B ER 4

SHA256 H T 36 E S e B E R 2 e A vk

#8: Kendryte K210455

fEGPIOR A WK 3V3/IVeAEH A H . L o2k Fa b
(B QILTE/GSMAE B AN L FEIVeHAE . S A W
HLIEGPIO, K5 75 BRI B i e 2%, (HIX 75 A
AMET A o

I3 o] 9% A2 fa N / %y B %1 (Field Programmable
Input/Output Array, FPIOA) {3 E[JJill 4% (Printed
Circuit Board, PCB) A7 Ja) BN 5, (K A] LA 5]
JEIBEAT o3 R R AL AT 26
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Kendryte K210 &b ¥ 25 1 £ £t £k it B% %1 ( Ball Grid
Array, BGA) H%%, X G FHLEAR -

9.1.2 Seeed Technologies MaixPy BiTSZHL

FHAN, WF e EA TS, FEAR I MaixPy BiTH]
DL WA 22 235 31| T B b B 2 25 51 IR B 31 5
—APCB I,

E108: 235 BIFIMaix BITEEEH . Seeed Technologies Maix-I
Bk

9.1.3 Maix-I

FEPCB L ST R AL BRSSO 1Y — AN o) R, B AL HE
WIEH LAE, TEMRZHMAMG - ZMERE. &
PR BEL-EREEHgs . H RO A H R 4

N T R TREDT A AR, Rt 1 P Maix-l
TR

MAIX-I Digi-Key 1597-1717-ND (8.913£75)

Maix-l with Wi-Fi Digi-Key 1597-1715-ND (10.82 3%
Jo) .

XN A P BT AR, 3 A R R B
5177

ELECTRONICS

Kendryte UFL
K210 Antenna

Connector

Processor

Wi-Fi
Module

Crystal

QSPI 3x DC-DC
Flash Converter

E109: HEWi-FifIMaix-18E5. B )H3kJE: Seeed Technologies Co
Ltd (248350 .

P> Maix-UE H A A 5 Kendryte K21040F 2%, 1440,
FVURESPINAE . dfR. HE-BEmFEHas LA Tk r)
Wi-FifiiE (s &)«

AT BE 1) 87 FH A EH 3 A B 35 8 0 — AN 87 R EB AT iy
XS & AL 2% . BT AT BLE A MicroPython
FERBUH, F A A a2 1R

9.1.4 XfMaixPy BiT]Visual Studio Code>Z#F

MaixPy BiTf# FH MicroPython#t 4174w #E, {Htm] Lk
CElC++.

BB Ah . Xilink FPGA % A #% A ] 1) PlatformlO id 3¢ #F
MaixPy BiT Hi, % H A1 Maix-1 £ £t | f# H ) Kendryte
K210, HZ, 1EEFIERZAL .

QO imagination y
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RISC-VIE TS

Board Explorer @

© PlatformlO currently supports over 800 boards from leading manufacturers, and
You can be part of the process by letting us know what board you wish to see s|

K210

Y Clear filters

Name $ ¥ Platform ¥ Frameworks

E110: XtMaixPy BiTHIVSC PlatformlOSZ ¥¢

9.2 SiFive

RED-V Redboard |- 1 F 1) &b B 45 /& SiFive Freedom
Everywhere FE310-G002.

9.2.1 Freedom Everywhere FE310-G002 RISC-V
51 kRS

3V31IVv8 PWM1 UARTO

QSPI
Flash

plclcicle

=]
SiFive =]
voo| ¢ )
= FE310-G002 20z
wiipse[ ] 6x6 48-lead QFN =]
Lavss[ & (0.40mm Pad Pitch) 2__9|

JTAG Always On Block

B 111: SiFive FE310-G0025| fAIHES . B >R ¥R : SiFive FE310-
GO H/TFM (BEEH .

51 CEDN Crimognonon

FE310-GO02 % 1 485| IQFNE 2, BT R fm N
320 MHz,

9.2.2 FE310-G002 GPIO3| £ %5 FHIhRe

Name | Pin | GPIO | PWM SPI | UART [i2C
GPIOO |25 |01/O | PWMO0OO

GPIO1 |26 | 11/0 | PWMO.10

GPIO2 |27 |21/0 | PWM02O | SPI1.SS0
GPIO3 |28 |31/0 | PWM03O | SPI1_.MOSI

GPIO4 |29 |41/0 SPI1_MISO
GPIO5 |31 [51/0 SPI1_SCK
|'GPI0O9 |33 | 910 | SPI1_SS2

GPIO.10 | 34 | 101/O | PWM2.0 O | SPI1_SS3
GPIO_11 | 35 | 111/0O | PWM2.1 O

GPIO 12 | 36 | 121/0 | PWM220 12C0_SDA
|'GPIO13 |37 | 131/0 | PWM230 | 12C0_SCL |
GPIO_16 | 38 | 16 1/0 UARTO.RX |

GPIO17 |39 [ 171/0 UARTO_TX O

GPIO_18 | 40 | 181/0 UART1_TX O

| 'GPIO19 |41 [191/0 | PWM1 10 |

GPIO_20 | 42 | 20 1/0 | PWM1.0 O

GPIO21 | 43 | 21 1/0 | PWM120

GPIO22 | 44 | 221/0 | PWM130

|'GPI0O23 |45 |231/0 | [ UART1 RX |

£29: SiFivelf 05| 4B ThAE. B HSKJE: SiFive FE310-G002%
BEFM.

GPIOT| I ZHE MK, XEWERZ T UA3N
PWM. 1/SPI. 1M2CHI2/NUART. iBVER, A
2% (Analog to Digital Converter, ADC) . T
BRI QFNA8E 3, MEDLTF TAREE (BUMAE) , it
G AW R

9.2.3 SparkFun Electronics RED-V SiFive Thing
PlussSE3

X T S B /N & AR 7, AT DL 8 A RED-V SIFIVE
RISC-V THING PLUS . 1568-DEV-15799-ND ] i 4 Ky
29.95%E 0. s B INIERE S| . SparkFun Xl I $2
T R
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RISC-VIE RS

12C

GND SDA/12
TXO/17 SCL/13
RXI/16
MISO/H4 1
MOSI/3
SCK/5 9

s
23 10|

e
22 14,

P © 0 O
21 NC/GND

= © 0 O

0 VUSD!
19 EN
18 YL VAT

[ gpariium
NC RrReD-V
3Vv3 P
RESET

-

Bl112: SparkFun Electronics SiFive Thing Plus/AR & . &S
SparkFun Electronics

10 FRRISC-VHKIEZ{Z 82

HKRISC-VIHE 25 2., 152 HL.YouTubeFIRISC-V.org
W35 b B RISC-V U 22 W FE o RISC-V ) & B 3 David
PattersonFllKrste Asanovic#B /2 W4 BR 178 F % . YouTube
B AL T Maix BiT . SparkFun #ll Digilent H, 4% iz )
P o

XF T TR L A5 B AE AR S A 21 K FPGA T I8 AT SweRVAZ /0>
Ja PLIE RS0 2 JiR e, 1 7% T-20204F
11 H K Afi ff]Imagination Technologies “RVfpga: [ fift
T EN R EE R o EH20M LA, 4
ANy, AYRES GG 11— L 2

Piradi e

1. Vivado i H Al 4 £ — Vivado £l Verilator «
C4% F& . Whisper . RISC-V . H 2 ¢ — it i 8 O
( Application Binary Interface, ABI) . X2 H 4

N B IFCHL RS .

ELECTRONICS

23R4y 1/0 RSt — YKSDigilent Nexys A7 LA |17
TEURIRBE. W, ERT SR AR AT B4 (SPIL 12CH
UART) .

Je SRR T 2021 4E 5535 5 K A -

$3HRr: RISCVARL — T IENAZEH . K. K
W FH ST i 4

45 RISCVAFGE B8 R G — 1w A7 2 1
. mEZEA R RG . BlEEEAT, TR
ICCM (B 'RH M EAEE4) FIDCCM  (CHdiE 5 %
BAEERS .

HRKRISCVII AR ZHE BRIENGEE, BiESI
“HEGRL .

11 &8

XT LERISC-V AN [A] HE % AR J5 » MaixPy BiT 8% i BH £ 45
SR Bz fil. AEENE, BRARKN
H IR (B 1%L AILCD) REME DAXURZRISC-V Ab H 2%
DI /o i o N R W A I TR < ST | S
SR Y= 1 U L T TR 9 - B = N e
T E1# H MicroPythonZ F2, A LRI 2 A S fe i
SRR T

SparkFun Electronics RED-V Thing PlusfIRed Boardf &
EEWRFZLE, B A S W ol S 8l
il S HEATRISC-VER 2 DL B AT R 7= i ) L T /3R
- TFEIM . SiFivef) M TR T H, HPHFT2
HHPRE, 2B E T T HAMS . SiFivel?)
AR 5 T L. 1E S ARMELTIAL # 23 /) Eclipse I
FL 1T S R AN 2 3R TR A

QO imagination -
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RISC-VIEFE

FEARRISC-VIR BT 1, A RE Tl 4 23 40 ] 7E Xilinx FPGA
SR N A% . AT B T R R 2 2 2 T SR LAE AL Y
EAEFMNFERMITE W TR X2 — I A=k
%, BV BELERA U A oL N AT, B
PLRT AR T A%, (H R Z\ J i i Imagination
Technologies “RVfpga: AT 1468~ 31# H Rvfpgaik
4L, fHAF— RPN AENexys A7H B bk shig 1y
RISC-VIN#% . FEDUGRALERIR T, XIS A E AR
BRI —FP . X TRRZERER R I, al b
2N & 827% Bl Imagination Technologies “RVfpga: [
fir Tt EALZER I TE R .

FATHERISC-V EAN T KEHRE T, MEAT I [A] 4 REIIE W
ESEARMIIA J15E 50 T TFIEISA H A bl Jo 5E
HNRISC-VAli R T 540, PUNE R IR At — L8R
SRR IR A AL HE AR -

12 g

AR5 T 5 7 B K 2% 1 Daniel chaver Martinez #(4% 1t
VIEE A A FIRISC-VE 2L B RL, I8 BRI U 1
£ Daniel Gonzalez 5o VF/E & FIMB i 18 30 %A
IR KBRS AR .

% J& , %F ) B Imagination Technologies ] Robert
Owen/ft /L | A Fi5 B H fe 4523

) =5 VI O] imagination

13 fEE WA

Richard SikorafH LM AR AR AF AR CLid@i304F, M3
130 2 Tl AN [ b PR 25 M E 15 5 A PR RS (Digital
Signal Processors, DSP) [WAHG T1E. Z4Fk, fhik
h TR ENL. IEEHINER. WL KRR B
BTN B AR A DL 55 A — S A0 B e A
AW & . BEAh, & SN Texas Instruments DSP Fll
MatlabZw il it Z A #% T RA.
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RISC-VIE RS

14 2% %K

RN U A 7 i R A T R

https://www.eembc.org/coremark/

RISC-Vi# brhttps://riscv.org/RISC-V-branding-
guidelines-and-materials/

RISC-VH#H L https://riscv.org/technical/specifications/

HoAth N #% https://chipsalliance.org

Kendryte K210%(4& F Mt https://s3.cn-north-
1.amazonaws.com.cn/dl.kendryte.com/documents/ken
dryte datasheet 20181011163248 en.pdf

Wishbone =1 2
http://indico.ictp.it/event/a11204/session/35/contribut

ion/22/material/0/0.pdf

https://venturebeat.com/2019/12/11/risc-v-grows-
globally-as-an-alternative-to-arm-and-its-license-fees/

SweRV A 1% T &tk -
https://github.com/chipsalliance/Cores-SweRV

SweRVZFE2F S T
https://github.com/chipsalliance/Cores-
SweRV/blob/master/docs/RISC-
V_SweRV EH1 PRM.pdf

SweRVolf:
https://github.com/chipsalliance/Cores-SweRVolf

PlatformlO:
https://github.com/platformio/platformio-core

Verilator:
https://github.com/verilator/verilator

Whisper:
https://github.com/westerndigitalcorporation/swerv-1SS

ELECTRONICS

DANIEL LEON GONZALEZ, (i & T BE W (15 H
RISC-VH | RGHIFPGASZHLY , filt-2Ahr 1830, Hyfl
LR K%, 2020957 H .

B St A HALSEH), Sarah HarrisflIDavid Money
Harris, 5 —fi (RISC-VRRAK T-20214E K A7)
https://www.amazon.com/Digital-Design-Computer-
Architecture-

Harris/dp/0123944244/ref=sr 1 1?crid=1232Q7ZSYQ20
GW&dchild=1&keywords=digital+design+and+computer
+architecture+2nd+edition&qid=1597397347&sprefix=d
igital+design+and+%2Caps%2C219&sr=8-1

RISC-V Reader, David PattersonfllAndrew Waterman
https://www.amazon.com/RISC-V-Reader-Open-
Architecture-

Atlas/dp/0999249118/ref=sr 1 3?dchild=1&keywords=
Patterson+RISC-V&qid=1597397389&sr=8-3

QO imagination y




