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Integer multiplication and division
Atomic Instructions

Single precision floating point
Double precision floating point
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Compressed instructions (16 bit instructions)
Bit manipulation

Dynamically translated languages
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CIASLICL Ol E== Mge AN 4501 Fo
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_ MEmS Kendryte K210
RGB LED ~ microphone RISC-V Dual Core

64bit 400Mhz, with
KPU\FPU

USB TypeC
port

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

¥ a: - A8t Maix BiT. 0| 0| X| £X: Seeed Technologies Co Ltd

4.2 J|2 MaixBiT 2&

CtE2 JI2 Maix BIT2EEE A2 E &= A& LICH

Seeed Technology Co. Ltd Sipeed Maix BiT RISC-V
Al+loT, Digi-Key 1597-1714-ND $14.65

DVP 24P connector

T1& 5: Seeed Technologies Maix BiT £ =

4.3 Maix BiT 2 S (3t02}, LcD L &)

[off Jt0ilctet LcpD A3 &l0l Z& & Ch

_<‘3_
AESt= 210l EZ5LICH

Seeed Technology K210 Sipeed Maix BiT Kit RISC-V
Al+1oT Digi-Key 1597-1713-ND $24.21

ZH1: Maix BiT 2 =0l = USB-A to USB-C HI0| 0| M=
CX L2 3 M2 ez #+H0F &LICH

Seeed Technology USB-C #| 0| = Digi-Key 1597-
106990248-ND $2.42
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O ASLICH =8t =20l 100, LEAF + LIZ E AT
OlAJF 2 300 HIEBE=0l, £M=Z LEAIZE A 0
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Screw

8 7: 302t &

4.3.3
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LEARRE LK E AHIOIA 29HE DI SLICH
S2M = EXIL IS Set 4Ef0lA St
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E10Il DIsLICH
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AHOolES 8 5L
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ZIF Connectors
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_1e4E MaixPy IDE A X EFHE AIE0tHLE & E H

OlE0l 28 = g=old Hde = UsLIt
Linux2| B =JF HAHJE U2 otXI2H AZES0 =

WindowsZ 1} Linux22 2 225 & 4= ASL|IC
(2 I0IE2] Linux Xl 22 & 3)

4.5 Windows0ll Al MaixPy IDE & X|

Maix BiT EEE A 86l= 0l AtEdl= S& e

& (Integrated Development Environment, IDE)2! L| C}.

righ

ML

X A2k 210

MaixPy IDE 2 X ERQH= Xt HIH [N I It &
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4.5.1 MaixPy &3 A &/ H Ol X 453 Cl&E2I &=

1y
ol

2 Z 0l Al Install MaixPyIDE(optional)(MaixPyIDE &' X/ _E 2L

(L& AFS))E 2 ELILH

© & ntpsy/disipeed.com/MAIX/M

(B wrtroduction MaaPyDOC X
s e e °a R p— A / MAIX / MaixPy / ide
r SiPEED

Show|50 | entries

What can MaxPy do?

petore read N "
MaixPy Documentation

et Haraware # Name Size

rvgars ioviade i ml MicroPython

Maix Py [

Upgrade bmease 1 .

terminal tools ATRERY 10 0oty sca Cocmmat o

tion: dl sipeed com, wiki sip

Instal MaixPyIDE(optional)

y = ——
1. What is MaixPy mv0.25
e
LED biink MaixPy ported Micropython to K210 (a 64-bit dual-cor|
‘and convolution accelerator). A project that supports
e L vision and microphone arrays to quickly develop intell 6 mv024 A
Upload script extremely cost effective and practical
2 9: MaixPy & H A HIO| X 3 11: _JF EAIE maixpy IDE 0

s

452 MaixPy FR2E HOIXIZ 015 454 EAHE Qe

luall
P
o
(=
fjo
My
Ju

dl.sipeed.com= 2= & L|C}. e LICH DI = vo.2.52LICH

Q

. a8 nt si com/M
MaixPy IDE P
A / MAIX / 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
Show |50 ~|entries
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),
i Name Size
1. MaixPy firmware
2 025
To use the mMaixpy 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
1 ™v0.2.4

2. Download the installation package

Showing 1 to 2 of 2 entries

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

Jd8 10: £X 2K CHRZ = & 12:v0.2.5 1 EH
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4.5.5 WindowsE MaixPY IDE & &t

maixpy-ide-windows-0.2.5.exe

2 3J|= 85.5MB&! L|LC}.

0 a sipeed.com

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

Showing 1 to 4 of 4 entries

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-id ndc 0.2.5.exe 85.50MB
1 B maixpy-ide-windows-0.2.5-installer-archive.7z 64.90MB

& 13: Windows & MaixPy IDE 22!

4.5.6 MaixPy IDE Windows C}22 &

Save File(t& H&)2

windows-0.2.5.exe

i Y

216t ) maixpy-ide-
& B 2ot & XIgLICh.

Opening maixpy-ide-windows-0.2.5.exe

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

& 14: maixpy-ide-windows LR 2 &

T2 )0l Chs ?IXIol £XlI=LICH

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

ELECTRONICS

4.5.7 MaixPy Windows HtZ J}J|

J

289 2 MaixPy= HHE 2tHO B2 JtJ] OO0 &2
HAIGHK] 2&LICH MaixPyll HIEZ JIDIE AtSdH
maixpyide.exeE OIRA QLEZ HELZ &
1) Create shortcut(HtZ T} Br=7))8 HEHEIL
L™ HHE St Bt= |10 H &= LICH

2 HJ|0

Holl

mile]

Open
= e © Run as administrator
I s Manage in
- g © Sharewith Skype
Home  Share  View  AppTooss  Open with Code
\_J & cut ® x Troubleshoot compatibility
d W Copy path t Pin to Start
Pinto Quick Copy Paste Move Copy  Delete R
S [#] Paste shortcut ~ tcv  to - @ Move to OneDrive
Clipboard Organise JL Scan selected items for viruses
& N > ThisPC > Local Disk (C:) > Program Files (x86) BpRess 2p >
| 12 share
A Name Pin to taskbar
5 2 ;
% Quick access ) Restore previous versions
plugins
[ Desktop * .
] Aggregation.dil Send to >
& Downloads 4 [ d3dcompiler_47.dll =
= . u
=] Documents of [] ExtensionSystem.dil
& Pictures * 3] 1bEGLAN Sory
Extras [4] tbgecs.dwa-1.dil | Create shortcut
First Release August 2020 %] IbGLESV2.dIl & Delete
Photographs [4] tbstdc++-6.dll & Rename
5] Ibwinpthread-1.dll z
RISC-V Properties
@ OneDrive T2 opengl32sw.dil Ap,
t.conf co|
I This PC D
|#] atsBluetooth.dil Ap
- 2 oncurrent. Ap)
3 3D Objects atsc al i
[ Desktop [ atsCorednt Ap|
%1 Documents S [ otsPRus.dil A
63items 1 item selected 754KB

& 15: MaixPy IDE HFZ J}D|

(MaixPy IDEQII A T2 1) 24 AlSH 21 7))

4.6 LinuxE At25t0 MaixPy IDE & X|

AXI AlZE 2102 OG22 58 I 9| 3D|= 287MB
LICH

=22t & dXIot= O 40=0] Z2l= BEHE X
gLt

MaixPy IDE 2 X ERQH= Xt HIH U I It &
2t g SLICH

222 0l S:https://maixpy.sipeed.com/en

0l g2 225

ZA HOIXZ 0l =

Zst 2t L El MaixPy &

FLICH

0
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4.6.1 MaixPy & A & H O|X|

Install MaixPyIDE (optional)(MaixPyIDE & X/( 7€/ At &)

£ 2= gL

Introduction
« c o 0 & sipeed.com;

SiPEED

MaixPy Documentation

Ma Py [T

1. What is MaixPy

MaixPy ported Micropython to 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,

& 16: MaixPy £ H A HIO| X

4.6.2 Seeed CH2ZE HIO|X

LICH

dl.seeed.com= 226t CI2=2E HOIXZ 0l=

il

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.

& 17: Linux® Maixpy CH2Z2E & X 2| X

11

Dighkey

4.63 =20 &<

JEANE SHE 24

oo
c
Q

AaixPy/ide,

© & ntpsy/dlsipeed.com/M

A / MAIX / MaixPy / ide

Show entries

# Name Size Modified
1 | e 3 months ago
7 mv0.25 — 3 months ago
6 mv0.2.4 - 10 months ago
5 mv0.23 === 1 year ago
4 mv0.2.2 7= 1 year ago
3 mv0.2.0 = 1 year ago
2 mv0.1.0 = 1 year ago
Showing 1 to 7 of 7 entries
O3 JFEAE EH O
464 Z4HE S
= =
v0.2.58 2= §LITH
O & ht sipeed.com/M/
A / MAIX / MaixPy / ide / _
Show 50 v | entries
# Name Size
2 025
1 mv0.2.4

Showing 1 to 2 of 2 entries

13 19:v0.2.5 &4
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465 Y &

Ct

00
y
Ju
ol

FLIC

fjo

e

maixpy-ide-linux-x86 64.0.2.5.run

dl.sipeed.com/MAIX/MaixPy/ide
A / MAIX / MaixPy / ide / _ / v0.2.5
Show | 50 v | 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-ide-windows-0.2.5-installer-archive.7z 64.90MB
Showing 1 to 4 of 4 entries
& 20: Linux &3 It M4
ol
4.6.6 Linux £X It N &
sLoh)= =227 ol = PNE=14
OK(%/u_/)E =20t L= M& gL Ch
O an dlsipeed.com/MAIX/Maix
A / MAIX / MaixPy / ide / _ / v0.2.5
Show | 50 v | entries e
#" 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
whichis: run File (81.1 M8)
from: https://dl.sipeed.com
What should Firefox do with this file?
Openwith | Browse...
Osaverfile
Do this automatically for files like this from now on.
—
O™ 21: Linux € X Y M &
ELECTRONICS

4.6.7 USBEE(N &2

CLIZElA=

B LEE AE
MaixPy T2 ) S Alsiel = Ql&L

o

a4

Ubuntu Terminal(Ubuntu £/0/5) d% 90 O

20 f=ELICH

0(0

sudo adduser myname dialout

HIIM myname2 B FH AIS At

=PN E=S)
/home/myname/J} S st A CZ AL CH
AFEHE OAl AMESIH HE W22 HEE LIt

Ol HHE =eiotXl 2 LISH ZFEE THAl Al
Ztotek= OIALKI JF LHEHE LI C

4.6.8 U2 EsH IS Linux0lH & &

Ubuntu Terminal(Ubuntu £/0/S) d% & LICH.
MaixPyOfl HISE XI& 2 H& 0.2.5J} Ot HH& 0.2.2
Off CHoll AT US B2 E| Al HHE 0] Ot LICH

chmod +x maixpy-ide-linux-x86_64-6.2.2.run

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

& 22: MaixPy HE 0]

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

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

MaixPy IDE £ X/ UFE/ APt LEEFLEOF & LICH.

QO imagination
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4.6.9 MaixPy IDE & X| OH&H Al

Setup - MaixPy IDE

Welcome to the MaixPy IDE Setup Wizard.

Next > Quit
& 23: MaixPy & X| OHE A
Next>(L}5>)E 28 LS J|I28= AIE06H0 OHY
A HAHE KHSLICH OtXIH €| 2tHO| LIEFLE

OF &LICH

4.6.10 MaixPy EJ| gt

JI 20l 2toictel Saf(ZaelE HIN) B2t

ez}
=2
=AH T}t (Red Green Blue, RGB) Al SJF HAIS X

helloworld_1.py - MalxPy IDE

)& 24: MaixPy Linux IDE &} 2

B Iy

4.7 MaixPy IDEOIA T2 023 A8

FLICH

ol
ol

Linux 2} Windows= & X} J} H|

4.71 BE ZJ|

usB AI0I== B=EO
HAIELICH

5]
|0
2

A HIAI X DF Lep Ol

22 25: Maix BiT I+ 0| 2t 2t = S3dti= LCD

4.7.2 MaixPy Al &
MaixPy IDEJ}t Ot &84 S0 Otel 32 Ubuntu &2 44
T2 0|=0tH MmaixpyE & & LICH MaixPy IDE Of

ol2s 25¢LUIh

Q  MaixPyl

.

MaixPy IDE

& 26: MaixPy IDE Linux O}0| 2

473 IZ2 HE™

2 MRS HH JI2HLZ helloworld 1.py o
20l 2= LI
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474 BE d¥Y

T 23UAM Tools(Z= ), Select Board(Z= 412,
Sipeed Maix Bit (with Mic)(Sipeed Maix Bit(0}0/=
&) Xl 2 S & LICH.

File Edit Window  Help
Select Board »

Sipeed Maix Dock

' Sipeed Maix Bit( with Mic)
Sipeed Maix Bit( old )
Sipeed Maixduino

Open Terminal / Sipeed Maix Go( open-ec new CMSIS_DAP)
Machine Vision L Sipeed Maix Go( Old CMSIS-DAP )
Video Tools E

M5StickV
T-Watch
,,,,,,,,,,, Kendryte KD233

Options...

& 27: MaixPy IDE 2E S E4

475 ZHZEE &8

ofH 2% OfHOlA =44 0F0I2 .% S&=otH

Connect — MaixPy IDE( & Z - MaixPy IDE) Bl =t H Al
SLICH deg = A= A ZEJL S I 0l& /AS
LICH.

SUIE NE ZLEE Md80tH & = OILHol 225
2% Olcl =44 0t0| 20| W2tMo 2 grE LICh.

Connect — MaixPy IDEE?

Please select a serial port
ttyUSBO -

X cancel ‘ &dok ‘

& 28: MaixPy & & H A

47.6 X3 EAZE Linux &€

Linux USB L E £ MaixPy IDE0| AISE £ 8l &2
012t SALSH Ol2l &0l EAIZIO, 'richard' It OfH
ARl ZHEE AFZE X 0IE0] EAIELICH XIES [
LICt.

Connect — MaixPy IDE X

i Try doing:
sudo adduser richard dialout

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

| Pox |

& 29: Dialout &

QO imagination y
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4.7.8 HelloWorld Z272 A3

helloword 1.py ZE21&0| Nz &
ItH 22l AFRIO| RGB A EE It &H &
AELICE Ol AR 2 LCD &t H U = EAlELICE.

O3 31: LinuxOll A A 8

=0l Hello World OHZ2!3]101 &

EJ%“%% Xloted ™ Stop(:gI/)-O o2 2

QO imagination

4.8 FI} MaixPy ZZHE

FI ZZHMEE AMESH)| ®I5tH G222 &2 olioF
& LICt MaixPy IDEOI Al File(Z}£), More examples( =
I} O /7)), Examples on github repo(github repo S/ 04 )
£ X2 2= 6tH GithubZ 0ISELICEH O]
Linux & Windows H & 0ll 25 H&E& LICH.

{IC8 Edit Tools Window Help
New File... Ctrl+N
& OpenFile... Ctrl+0

Documents Folder
Examples

More examples

vy v v v

Examples on github repo

Recent Files

Save "helloworld_1.py" As...

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

Exit Ctrl+Q

& 32: I MaixPy Ol Xl

4.8.1 MaixPy 0Nl Ct22E

OGS

oIl

MaixPy scripts-master.zipsS LI2Z2

getts e g== sUth

scripts for Mai;
Clone with HTTPS (3

Use Git or checkout with SVN using the web (il P LS
URL. ai sipeed
https://github.com/sipeed/MaixPy_scrif 9 examples
0 Readme
€3] 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

& 33: MaixPy Gl Al
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4.

O

YoM TRME

AR A2 er15=2. 0l EHHE ddloteiE 2182
HEHUSZEDS |oi OF & LICH

tO{ &X
O

MaixPy | CH&t =Dt |H|01|/\‘|Emachine_vision Cl&
HelOM €= 214 X2 )840l demo find face.py

£ HIZ&LICH 0l Z2 )8 S MaixPy IDEZ ==
LICH

491 FIIMY EL

OI EEI-IIE% Al oH

ot ™ 1 Ml

face model at 0x300000.kfpkgcte= FIt 2
MaixPy BiT 2E0 2 &dH0F &LICH Ol A Gt
kflash_gui & JF Z Q&HLICH

2 ﬂllO

4L

File Edit Tools Window Help
demo _find_face.py

12 task = kpu.load(0x360000) # you need put model(face.kfpkg) in flash at address ©x360008

2.5245, 2.9465, 3.94056, 3.99987, 5.3658, 5.15543

J834: LS AN T2 8 FOL I

1): kflash_guil| O™ HMOIA D=2 TH22& |IX

M

0x000000| A S LICH =, =8t =4 0x300000 CH
face model at 0x300000.kfpkgsS LS ZE0t
0x00000 =4 K& S g == JAUSLICH 0l
FH MicroPython Q1EHZ2IEE S M LD
= &+ YUASLICL et BEEE TAl Z2 e

= BA M &=

OF S LICH

20t

> Qm™>Irao

Qb 03! ol

0=

ELECTRONICS

4.10 Maix BiT Flash & 4| 0| E

A2 AlZ2H 2F10

ML

kflash_gui == Windows2} LinuxOlAl 25 AlSHE
LICH 2 ATEQNHZ EES ZeAlot= 2101 b
210 g SLIC

=

4.10.1 kflash_gui Ct22 S

kflash_gui= https://github.com/sipeed/kflash_gui/releases
UM 22 == ASLICH

OIJIM kflash gui v1.5.3 windows.7z5 AIS
SLICH =& HHE 2 Avast HHOl A AR 2F 2t
S MO &gkl Ch

v1.53

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

O vi153

-0 af242¢cb

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:
ﬂ kflash_gui_v1.5.3_windows.7z

hich
which is: 7z File (18. SMB) fto master since this release

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

& 35: kflash GUI IR 2 E

7z IO 2 ELICH BEEUNAM 72z Y S
KN&otA £2™ 3 X0 A Express Zip s R =
220 EREURZEE 4= UASLICHL

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

QO imagination y
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o

F 0 kflash_gui & X0l Al = BHE 3™
HAIGHAl 2&SLICH ERst B3R =322

gLICh

b

[

4102 €2 2L URB2E

https://github.com/sipeed/MaixPy/releases 0| Al
face model at 0x300000.kfkpgs CHE2E =0t
me S MEELICH

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 Openwith | Browse...

(@:Save File

v Assets 7

Q@ elf7z

I @ face_model_at_0x300000.kfpkg I

Q@ maixpy_v0.3.2_full.bin
() maixpy_v0.3.2_minimum.bin
@ maixpy_v0.3.2_no_lvgl.bin

[?) Source code (zip)

[?) source code (tar.gz)

836 €2 22 22

DighKey

17

4.10.3 kflash GUIE AIE0l{ €= 22 T2

i3 Kilash_gui 010 22 221 8HLIC}. Open File(}S &
J/)& 286t1) face model at 0x300000.kfpkgs
K EREELICL. Sipeed Maix BiT (with Mic)(Sipeed Maix BiT
(0F0/3 #28&l) 25, G port(HZE)E HEE LIS
Download(LI2Z25)E 2 & LICH

Ct22 =0 2F 20 It Z&LICH

kflash_gui V1.5 - [} X

Open File

Add File

Download

& 37: kflash GUI

QO imagination
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411 €= A T2 ) A

(2

MaixPy IDEZ =0} J}t machine vision CIZIE 2|0l A
demo find face. pya alderL|Ch.

220 QIAIEH LcD2}
JAELIC

TRE T AAZE0]

Frame Buffer Record Zoom Disable

»
P
1

RGB Color Space

Histogram

& 38: =2 A Ol Al

4.12 Maix BiT 2 & 0| 2!
e Al

L2ZEH O TA 2

kflash_gui= Maix BiT 2 S 0ll Al MicroPython @1H Z 2|
BHE CAl Z20ceiUct= Ol AFSELICH BRI &
HIOIEDt I GHK| B 2 2= MaixPy IDE2H S 8H&| K|
Ol-ALl EI,

4121 XA ATEQIO LIRZE

ez 0ls:
https://dl.sipeed.com/MAIX/MaixPy/release/master.
J10ll= Maixpy2l HE 22=50] Z&tE 0 JASLICH =
SHNEE SEELICH

A / MAIX / MaixPy / release / master

Show entries Search:
# Name Size Modified
72 s maixpy_v0.5.0_120_g384ea9a - 3 days ago
71 m maixpy_v0.5.0_110_g7caf245 == 1 week ago
70 m maixpy_v0.5.0_106_g67c538f by 2 weeks ago
69 m maixpy_v0.5.0_104_gbbd4c98 e 3 weeks ago

218 39: MaixPy 2| A OFAE Q1S A

4.12.2 %4l MaixPy & €4

_minimum with ide support.bin2Z U= 1

2= S&otd MEELICH

0

IDEOIl A o & 1t = X2 o OF & LICH.

[

A / MAIX / MaixPy / release / master / maixpy_v0.5.0_120_g384ea9a

Show |50 - |entries Search:
# 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_g384ea%a_with_lvgl.bin 2.20MB 3 days ago

& 40: Maix BiT 02 2 ZEQN CIRIE

QO imagination
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4.12.3 MaixBiTEE ZZ2 ]
kflash_guiE & LILCt. Open File(Z}& 7)) 2261
CtS= dE{ &Lt

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

Board(£2E), 2 & port( ZE)S &S L} S Download
(OF2Z25)E 2SI 8LICH

kflash_gui V1.5 - [} X

Sipeed Maix Bit ( with Mic )

Burn To

& 41: Maix BiT flash CtAl Z2 2 Y

4.13 2 & H 0| E 0l Al MaixPy & &

MaixPy IDEE AtE0ot= A 2/0l 22 1
alaig o= JUSLICH O &l
BiT

TR 2y + ATES O

|'||' 0e

19

4.13.1 ZZ2 HOIE £€F

OlX #XIGHN %2 22 RE

(Ol: Putty &£ = TeraTerm)2 CtE2 2

EE LS 115200 22 &8 LICLTUE &
=

M= 2E com80| LHE

e[
oW
4
0
0>
[
[w

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

Transmit delay

E‘ msecjchar 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

< >

A8 a2: M2 HOE 74

4.13.2 /A HE UL =TI

CON 2/4 BES =TI =5LILL

MaixPy BiT &2

Résg-thutt_On

& 43: Maix BiT EE 2|4 HE

QO imagination




Digi-Key & Imagination Technologies

RISC-V JI0|E

4.13.3 A2 HOIE 0l A MaixPy & &

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

00000
66666

i L 1 o
St N

0fficial Site :
Hiki

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

>>> print ("Helcone fron HaixPy")

Helcone fron HaixPy

]
o
IS

4: X & E 0| € 2| MaixPy

print ("Welcome from MaixPy") g dotH
"Welcome from MaixPy"2t 1) S&H&LICH

g =otH 22t SEELILH

o

1+1

h ELECTROMICS n

QO imagination
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5 A&EHQ0l H5: SparkFun RED-V 2&
0l M SiFive SoC AIE

O c2 ZEZ20ciYUotE

FreedomStudio IDEE AIE5
l=0l1SdoI X S&LICH

5.1 SparkFun &% &

Digi-Key ZIAIOIENl=E EE AI2 ®EHSE B0HFE=
Shawn Hymel2| S26t10 B2 SN0 USLICH
BE R ATEJNH EXN A E=UHS0H AZES
HOUOSZEE JIUCHAN HE SH&3 BHAL.

Getting Started
rith Spark un

Red-V RISC-V‘Boar{ds

N O =]

& 45: RED-VEZ Al #3lD|. £ X: Digi-Key & AtO| E.

=34 2 3= Digi-Key & A0l £2| Red Board 2 RED-
V Thing Plus HI O] X 0l /U & LICH.

52 ol=H0

SiFive Freedom Everywhere RISC-V SoCOi| ((t2t SparkFun
ElectronicsOl Al 2= 2JHE 2 & &= USLICH TS
BE= 25 SiFivelRevBEE L ATZEIHR S &
= LICH

2~ SparkFun RED-V SIFIVE RISC-V THING PLUS - 1568-
DEV-15799-ND $29.95

(& SparkFun Electronics FE310 Red Board - 1568-DEV-
15594-ND $39.95

212l 46: SparkFun RED-V Thing Plus(&
0l0I Xl & X : SparkFun Electronics

%) 2 Red Board(2EZE

=t
(=]

|
04l

: Thing Plus 2} Redboard &2 5 USB-C to USB-A H|0| =
H MBS EX o222 otLE 20 &LIC

o

]

Seeed Technology USB-C HOlZ Digi-Key 1597-
106990248-ND S2.42

ATEYNH= Wmdows% 2 LinuxZ SiFivelll Al 2
CI22 =g &= USLICH ZAHE 2 :’A‘I o &M

5.3 SiFive Freedom Studio 2ZEQ|0] &

Xl

0

AX0= 2202 Ot el G2 Es e 37|
= 1.3GBY LILCt.

www.SiFive.com/software&E 0| =5} Freedom Studio
A AEDEA HIOIXl OtelE A3 EEHLICH.

Windows € 28t TS .zip WHZ S NEELICH
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Opening FreedomStudio-2020-06-3-win64.zip X

You have chosen to open:

Download Freedom Studio

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

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

Cancel

macOS

Linux

)& 47: SiFive Freedom Studio &

5.3.1 Freedom Studio I} & ¥ Xl

mgol == SLICL £X CIEe el =2 OIS LICH Ofl:

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

win64\

@ FreedomStudic 2 & H 22151 (4

— -/

Al
=

02
ol

FLICEH

¥ Manage FreedomStudio-2020-
Home Share Vie App Tools
Lﬂ ® | IMoveto~ X Delete ~ 'a
L O T
Pinto Quick Copy Paste _ Bc tov &=]R New
access ILI SR j ename folder
Clipboard Organise New
<« v 4 « user > FreedomStudio-2020-06-3-win64
= ~
@ OneDrive Mame
fi .
[ This PC configuration
- . doc
< 3D Objects features
[ Desktop jre
[£ Documents p2
& Downloads plugins
D Music readme
&=/ Pictures = SiFive
B Videos 4 ,ec.lipseproduct
z : | ] artifacts
‘i Local Disk (C:) = eclipséc
s Local Disk (E) 9 epl-v10
= Local Disk (F:) & FreedomStudio
- HiFive (G:) 5] Freedombtudio
e J freedom-studio
HiFi : —
i Hifve () |1 notice
¥ Network [Z] start-demo
o o :
18items  1item selected 407 KB

06-3-winb4 . [m] X

€

N [~ Select all
b .
o Select none
Properties el
- re) o Invert selection
Open Select
v 0 Search FreedomStu..

Date modified Lo}

& 48: FreedomStudio I} | X|

5.3.2 Freedom Studio Al & 3}H

Freedom Studio OFO| 20| EAIZHOF &
AL HIE 3tHN B2 D118 FOHE 4= USLICH

& 49: Freedom Studio Al & SHEH

54 MAZEHY0NH Z=RME 2H=))|

OF&! Al8H = 0| OtL! 4 L Freedom StudioS Al 2HEHLICH.

%2}
o
ury
HI
In
"
A=

SEE ZoH W #H0l Aisez 4F3& D] [
20 BEEE 225 IS CE= 210 ESU
Ct. USB-C to USB-A H|O| == AtE & LILL. SparkFun &2
C SotLE AMEE &= JASLICH

& 50: UsB-C 0| =0| HZ & Thing Plus 2E&

QO imagination

22



Digi-Key & Imagination Technologies

RISC-V J}0|E

18 51: USB-C 0| £0| & Z &l Red Board

5.4.2 M Freedom E SDK AT EQ| ZTZHE O}

=P

3tH O A0 A SiFive Tools(SiFive =) 12 & 0|S
ot 1) Create a new Freedom E SDK Software Project(Aff
Freedom E SDK £ ZEZ|0/ ZEZXE OIS T)E 2
e LICh.

FreedomStudio

t Run Wlndow Help

G~ f : Create a new IP Project from IP Deliverable

S
Freedom DeviceTree Tools >
Open SiFive Core Designer

Program FPGA image to Arty...

& 52: M Freedom ESDK AZEY | T2 R E DIED)|

23

543 EE <

Ol 5= Ofl A

el JIX 2201 XK}ELICH 202
2 E = Red Board

sifive-hifivel-revbS 1 &4 & L|C}.

0
2 Thing Plus 2E2t 25 S &HELICH

& Create a Freedom E SDK Project [m] X

€9 Please select a target

Use this Freedom E SDK
I

| [bundled] C:\Users\user\FreedomStudio-2019-08-2-win64\SiFive\freedom-e-sdk-v201908 V‘ T X

Select Target

Filter Tags: v (no tags selected, hide rtl)

Contains: IE

~ | showing 8 of 8

sifive-hifivel-revb
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 S5KB |

v]

[[] 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-hello | 5

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

[ Create a debug launch configuration for }VJ-Link Y

@ < Back Next > Finish Cancel

& 53: SiFive 2& & &4

QO imagination
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544 OHIZZ2 )& H€d AHE AJYLIC Finish(OF&)E 22 LICH 22X
EJtHs22 2 ELICHL
Select Example Program( 04| 2= & A &) = U=
HSUHA CHES O 2 M ESE AISE = UASLICH Seect Example Program
hello v

& Create a Freedom E SDK Project [m] X

hello

A simple "Hello, World!" example to demonstrate printf and build environment.
Use this Freedom E SDK

[bundled] C:\Users\user\FreedomStudio-2019-08-2-win64\SiFive\freedom-e-sdk-v201908 v | | 4 P -
Project name | sifive-hifivel-revb-hello 5)
Select Target
Rl i e Contains |:| X | 4 Create a debug launch configuration for  J-Link |
sifive-hifivel-revb ~ | showing 8 of 8

BB watch

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 2

applications. -

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

O s5: MM Z2 080 O] 48 - J

[[] Use the BSP from the SDK when building this project
(?) OpensskB
[[J Use the Metal Library from the SDK when building this project

Select Example Program

hello D

|
clic-selective-vector-interrupts 75 5-4’.6 .elf H" ol_l

clic-vector-interrupts
coremark
dhrystone

oy Edit Configuration( & H&) B0l =522 HAIELI
example-pmp

i Cl. Executable and Linkable File®! hello.elf)} M4

example-spi

example-user-mode o = 17

examEIe-user-syscall :I B} I | %!- O|_| %l- LI EI' | I’% j— E E = s E j_ aH g;l
= = St

e St= Ol ZRstLCh

ocal-Interrup’

local-vector-interrupts

multicore-hello

plic-interrupts

return-fail EWatch Debug(E/b//j)% % =l 6I-O:I HI’E El H-l D_E Ol %E _+_
rgtum-pass S = =
i =5 AN A== 8z &0 2 IHX O ULE=
test- il .
[ fieseeree Close( £7)) 2 2= & LI
2 54:SiFive 8 E T2 NE
B Edit Configuration o x|
< |
Iun configuration and launch. @
Name: | fifive-hifive1-revb-hello
OI _{ @_ 0:” X‘” E E E E E [_:I- % E E E E % E|' E E [__:” I ew:::n 8 Terget DTS 45 Debugger| §» Startup| (= Config| % Source| ] Common
o . ||| veiterre o =
Ot 28t AIHELYLICE XIS 2 hello ZZ2HEZS

A || Lezce Apptication:
' [ icz==a
A= St | Vorisbles... | SearchProject.. | Browse..
H 0 A AR EHLICH

Build (i required) before launching

545 ClHI A 24
ZF 01 Ot 2l Oil Create a debug launch configuration for J-
Link(J-Link Off CH&F C/H 7 &8 2& 8IS T/)JF X = =

2 dEEUSLICL BEE ZAI| HE0 U= QE

=5V O imagination
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MBI LCE I2ME | U2 &S 2 THU6H0
5101 IS0l Al2+0] ZRILICE 015 LA S AR
= 0 2

hello.c &0l C2EJt EAIELICH

B Console 2
CDT Build Console [sifive-hifivel-revb-hello]
SUIRAOWIT-E41 U0 JUUP - -S0UICE --aii-MEaUErS ~~UCHGNELE == 1iME-NUNDErS ~-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/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 hex filename

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

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

[§ hello.c 52

#include <stdio.h>

= int main

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

O8ls7: 3

it
p=]
>

>
0]

DighKey
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54.8 hello.cAAIDE LA

hello.c Z2 ]S &M &EHZ ClHAoHH
Y0 o) 20 =285 = S0l EZ S
ALY LICH MetAd O 580 HAlEl A E hello.c
£ =800 gello, wWorld!E 103 ==& & LIC}.

O
A1

=
A

[ *hello.c 32

= /* Copyr 1 »
'* SPDX-License-Identifier:

ight 2819 SiFive
#include <stdioc.h>
int i;

= int main() {

for (1 =0 ; 1< 10; i++){
printf("Hello, World!\n");

18 58: =& &l hello.c I}

n22 =0

PIot)| ol =+ 23S0 Al Build(£'=) Ot

Debug(L/H )0
= LICH

549 IZ2J&8CdH1

T2 ) CHIAE AMECHHEH =+ 230l A Debug

(O Ol0|2 ¥ = 225U II2S oAl F11
N Ee &7 230 A Run(& )2 S+ E CtE Debug

(L/HZ)E =L

QO imagination
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Run SiFiveTools Window Help
i Instruction Stepping Mode
Move to Line (C/C++)
Resume at Line (C/C++)

Resume

Suspend

Terminate

Disconnect

Resume Without Signal
Step Into

Step Over

Step Return

Runto Line

Use Step Filters Shift+F5

Run Ctrl+F11
1% Debug F11

&

Run History >
Q@ RunAs >

Run Configurations...

Debug History >
%5 DebugAs >
Debug Configurations...

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 >

& s59: CIHI Al E

5.4.10 main () 0lA CIHHAH SX

main () 2| AIZF 220 A CIHH I 2 SLICH

L] hello.c 23

S/ oDV : 21019 SiF
/* Copyright 2019 Si

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

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

SPDX-License-Identifier: Apache-2.0

18 60:main () HIA CIHAH SX

5.4.11 printf0il CHoH =2 HOIE &F

I ]

& Termi e oo
Terminal(E/0/E) * Terminal 22 e 92151 3o

[E)+ | Iz B BE | &

B2 comt ‘ Open a Terminal (Ctrl+Alt+Shift+T)

—

J8e1: HOIE D] 01012

24 HOIE = 1152002 S0l Al & 8 & LILCY. Serial port
IS OH 014 UD| =0 O e B Al = ol

& Launch Terminal Od X
Choose terminal: | Serial Terminal v
Settings
Serial port: | COM3 %
Baud rate: | 115200 v
Datasize: '8 v
Parity: None v
Stop bits: | 1 v
Encoding: | Default (ISO-8859-1) N

J86e2: MNEHOIE £F

QO imagination
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ello,

2lgtHLE 212
World! J} 108| &

2 S0l Al Step Over( &

S0l Fe I

HEe=E

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

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

m] Br. X = 8

=] T G BE| &

B comi B coms3 2
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!
Hello, World!

I8 63: com30ilA CIBH O &3

printf HIAIKID} S
= Akal EII:HJ = e
S HOEW A2

St

o 2 B0

—

C ZEE FAdole (g=cl o0 EE

28O FHol 2AET
SAHO 2 =ESLILL &

NIl H2YLICH

?|oH hello.c ZE= ]

== Disassembly &3

2HH

o

. =l [=}
Disassembly(C/ A 0/ &/ =2)) € =
S &L

<

[ hello.c 53 > = B = Outline = Disassembly 53 | & Terminal
S Inc * 9 | for (i=0; i< 10; i++){
cense-Iden r: Apache-2.0 * » 20010190: | sw zero, -1860(gp)
20010194:  j 0x200101b0 <main+3s>
#include <stdio.h> 10 j=j+i;
20010196: 1w a4, -2008(gp)
int i; int j = @; 2001019a: 1w as,-1860(gp)
2001019e:  add a4,a4,as
=int main() { 200101a0:  sw a4, -2008(gp)
for (i =0 ; i< 10; i++){ 9 for (i =0 ; i< 10; i++){
=9+ 4; 200101a4: 1w as,-1860(gp)
} 200101a8: addi a4,as,1
20010lac:  sw a4,-1860(gp)
200101b0: 1w a4,-1860(gp)
} 200101b4: 1i as,9
200101b6:  bge a5,a4,0x20010196 <main+l2>
200101ba:  1i as,e
14 }

& ea: CIAOMER &
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5.4.15 ARM Cortex MO2} H| u!

[ o =
218 650l Nl = & S56t= ARM® Cortex® MO+ CI A1 &
= = 7:
scl ZEE BHSLICH
[¢ mainc | [¢] blinke £2 | [¢] blinkc |¥ = O
L] bl 0x000002c0
* Chip int 1 =0, J = 0;
CHIP_Init(): movs 3, #0x0
- str
etup k Timer for 1 msec movs
if (SysTick_( Ccﬂflg(CMU |_ClockFreqGe stx
while (1) ;: for (i =0 ; i < 10 ; i++)
} movs r3,$0x0
str
1 river b
BSP_LedsInit(); 3 =4+ 3;
ldr r2, [z7,$0x4]
int i =0, j = 0; ldr r3, [x7,#0x8]
adds r3,r2,r3
for (i =0 ; i < 10 ; i++) stx r3, [x7,#0x4]
i for (1 =0 ; i < 10 ; i++)
j=1i+3; ldr r3, [x7,#0x8]
3 adds  r3,0x1
str r3, [£7,$0x8]
ldr r3, [x7,#0x8]
whi cmp r3,$0x9
count++; ble 0x00001172
BSP_LedsSet (count) ; count++;
Delay(250); ldr r3, [x7, $0xc)
} adds r3,#0x1
str r3, [x7,#0xc]
v BSP LedsSet (count);
< >
& Console 2 | @ Memory [27 Problems D Executables
Program Output Console

1% 65: ARM Cortex MO2} Hl 12

0l D8 s BH 0| B3R RISC-VHl= ARMECH & 0f
b

b JHAZ22EU

54.16 28 =X

Tz)d8s skotd MS=H

Toolbar(=+ 258) £ =

B CtAl &dioted ™
ZZ) 0l A

onsole Terminate

(Z2) ® 0r0l2S 228LICL
T2 OHIAE CAl AIEGHHE =7 230 A

Debug(L/H2) 00|12 ¥ 2 225U 2o
AN F11 91 E S=&LILCH

QO imagination
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&) Console 2

Reading all registers
Performing single step...
Reading all registers
Performing single step...

Reading all registers
Performing single step...
Reading all registers
Performing single step...

Reading all registers

Biw|m» .N DD R| P T

sifive-hifivel-revb-hello [SiFive GDB SEGGER J-Link Debugging] JLinkGDB[erverCL.e
WARNING: Mis-aligned memory read: Address:

WARNING: Mis-aligned memory read: Address:

BB~

©x20010236, NumByte:

©x2001018E, NumByte:

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

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

<
Jd8es: T2 B=
5417 J|Z Z2HEZS &1 Al 2|
JIZE Freedom Studio Z2HMES 1) THAl € [ &
2t HANZ 2 &= UASLICH Freedom StudioE &2 L
S UAl SLICHL 22X ES S&6t [+ S Debug(L/H]

o
Ju C
=
=
>
hS
aal

0l CltH 1ot
AlELICH

& wsFreedomStudio - FreedomStudio

File Edit Navigate Search Project Run SiFiveTools
D-Lule-s-a[klo-a-ia
5 Proje.. 32 | i Regis...

= = B Console 3
-

& 4.5

Window Help
A= "E’\\ .

RN ISR N =R

CDT Build Console [sifive-hifive1-revb-hello]

—d

I =5 sifive-hifivel-revb-hello

21:54:01 **** Incremental Build of configuration

debug for project sifive-hifivel-revb-hello ****
make all CONFIGURATION=debug

21:54:02 Build Finished. @ errors, @ warnings.
(took 37@ms)

N~

"~

S

(%)

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

Error with command: gdb --version

Details >>

54.18 CIH & A&

]
o
)]
~
[1]
Hu
Ja
Im
1]}
o
=
2
rr
O
e
e
0=
Ql
rr
HO
=

8 es: CIH 7 HEH

QO imagination

3t A O| Toolbar(Z Z5)U M Run(&&)s &
EH St CHS Debug Configurations(L/H 1 P& )€ & &
gLt
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
3. Stepnto F5
% Step Over F6
Step Return F7
Run to Line Ctrl+R
Use Step Filters
Step Into Selection Ctrl+F5
@, Run Ctrl+F11
*{.:) Debug F11
Run History >
Q@ 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 >

28
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5.4.19 4 Q=D 22|, A3

Sifive GDB SEGGER J-Link Debugging &4 & &35l C
HOSt IZ2HEHI|IME sifive-hifive-1-revb-
hello)S S&&LICH Debug(L/H)E 2 ELILCH
Ol Z2 02 CIHOE = AN OF &LICH.

& Debug Configurations =} X
Create, manage, and run configurations ,6\‘
Bo@EX B~ Neme: | sifive-hifive1-revb-hello
by pe filter text] [2 Main| $ Terget DTS| %5 Debugger| §» Startup | (5 Config| 1, Source| (] Common
v [€] C/C++ Application Project:
[2] sifive-hifive]-revb-hello debug >
[£] C/C++ Attach to Application [ sifive-hifivel-revb-hello Browse...
[£] C/C++ Postmortem Debugger C/C++ Application:

] C/C++ Remote Application
€] GDB Hardware Debugging
& Launch Group Veriables...  SearchProject..  Browse..
® Launch Group (Deprecated)
& Remote Tcl Application

[ sec/debug/nelio.elf

Build (if required) before launching

@ Sifive GDB OpenOCD Debugging Build Configuration: | Use Active v
3 SiFive GDB QEMU Debugging
v & Sifegpe RJ-Ligk Debugging O Enable auto build
(® Use workspace settings
& Tscnpt
¥ Tl Testing

Apph
Filter matched 15 of 19 items pply

O 69: CIHIOE T2 NE HEd

DighKey

29

QO imagination




Digi-Key & Imagination Technologies

RISC-V JI0|E

6 & ZXQOl Y. Digilent Nexys A7
MNESIH AZE I 28

Ol JIOIEWHAM JIsEez DI IItiZzE |
H, RISC-V ZHE FPGAGI LH&GHOF SLICH &
O &M Off CHol AtAISH A2 0l= Ol A& O XI 2t

=
—
2 S0z UE SEE &= AsLICHL

6.1 Imagination Technologies University
Programme2| X[ &

O

Imagination

FPGAOIAl A2 E THE F&ote N0l = HHS
LICt. Ct&Hal, Imagination Technologies University
Programme Ol Al Xilinx Artix-7 FPGAMI Al RISC-V ZH E
—8ot)| fI8t st& A= 2l "Rvfpga: The Complete
Course in Understanding Computer Architecture"(RVfpga:
AFE OFIENX OloHE <l et 2t et WE)E & M
Ol BHEE ot ) ASLICE Ol MtE= Jt & TH 2008
HARAOXZ, A, HH X HAS

IXNZ O0IFHME UASLICH E
ez U2 g

HLUA E2
HIIA HIAl

=

10 1
HU 4
4 &
X
M go
=
=\:é|

r
K
|

0)
ol
>
ul
Im
do 0
02 N

==

i
o I >
cfr

v
© g =2 r

=

M 30 00 ©

a

g'j
rr
>
A1
rr
P
[
0x
10
)
X

o

=0

x
|

RVfpga At 0l HAIAGHAS SHA OfcH
=olfOF &LIC

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

CHEFZ AN E S5 A2 HetwE <ol I & O
or2k 2 LICH ot X8t Rvfpga At = St 2/ At
ST ASE FJALCZ (et 23 HES ZFR F
cl &Ml E= JIEt X °] &ofSole €8S EotH
gLICL 2= Z2EE U A2 28tz S5

Ol Z2l= Al2t2 102 OIS LICH MRS 0 S
= 2 =0otAl Ota Al 2.

oin

Eotd 210218t = Otell Teaching Resources(Sf S
clAA)HOIKINM XIE URI2EE LEGIYAIL.

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

=22t =se U
Z0ll ol ot 2000 &
EE R M3EU

Z=20 et &= &

4 K
ol
9 4
w
o
J

[

b

fjo

A Ab 2= "Creating a SoC"(SoC 2tSJ|) WA 2021
12010l M= ol E LIC

62 ATZEINZH

HIE0 U 22t T MEI} Ot B2
NAE AtEot= 4l FPGAN A2 E 2

o AAXOIEN O NHSSH &2gE
www.opencores.orgl Al CH2ZES = U
e =2 & X0t AESLICE Fast Fourier Transform(FFT),

CXg LY Y 286 255 2025 SH22 2
A

I

-
o

A
e
o

fr o uy te
o 0 > M
o0 |H

00
i

AZERN Al=clold & AZEN CIHZ B of
= Z3R0=BE0tER ASLITH

Digilent Nexys A7 Nexys A7 ECE FPGA Trainer Board

Digi-Key 1286-1081-ND $265.00
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& I Windows & MacOl CHEF X2 0] JHE =0]A| 8t
PEZZ)H2 LinuxUHI A CH AHELICH MA CI2
S L EX| AIZE2 2 4A12H 2 LIT

6.5 RISC-V—& &

Xilinx FPGAUI Al RISC-VOi| CHEF DREE Aledoie ™ L

S F A A= =olfoF LICH

1. .pit Y2 AIE20HH FPGA SIERIHE 24 &

LICH
2. DEES ZMUSHD .elf THUS FPGANI CH22
_ =5-0]="
64 ZRStAZEYN
Che Z20240| ZQEHLICH 6.5.1 FPGASISSI0IS AT E 0| 24 R4 2t9|

0t0
|.ﬂ

=
A

Xilinx Vivado  RISC-V Z0{ E + & 6Hi= Verilog . v 2t 2l 712
= = 71= X J 2
2019.2 System Verilog . sv LLFOEZ o1 C 5| O} _3 71 - Xilinx Vivado | Verilog . % System Verilog . sv
MAS pit IIYS 35S 0 0f = Melot .pit Y 2 Hatot= Ol HE A At
CHR2 S&HLICH L= 20HF0H, 0l FPGAZ Z2 0cHUE = U
Visual Studio CH H{E=c A0 LAZERN HEE SLICH
Code(VSCode) IDE
PlatformlO  RISC-V Z2 A A S 9/t XIS MBot= CEE= e=cl 2E &= PlatformlOSE AFE0H0] 20t
o| =<
YSCode=l %It I1S U0 o1f I'US FPGAZ CHRZ S50 001 A A&
Open OCD 2P E A A On Chip Debugger s 9l ClH0E & Sl
RISC-V SXQ RISC-VEZ2ME U LS AIY == = T e '
QID|E|‘H|'OI Digilent N A7b“:9|’i ANlS 2O USB iTEE =
Verilator Verilog .v & System Verilog . sv Il 2 & _Igl en _exys e =
5L AISHO0IE 2L T2 A A o SA&I8LICE VivadoZ2t Visual Studio CodeE = Al 01
Whisper Western Digitalol Instructlon Set AMESHH EE 2t S¢lote A= SItseLlCh

Simulator(ISS). St =R/ HIt SIHE & FH
UM ZEE AL CHID IS
Digilent Board Digilent Nexys A7 2= 2| 2 X &OCl 24

Files gl
GTKWave 2T AAEEOIYE 2D SIst
Waveform F 04
RVfpga ATENH 20, DE OIA,

Verilog/System Verilog T2 M E
RVfpga Labs 200§ & 14

2%

. S QO Jimagination
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Hardware Simulator 6.6.1 SweRV IO =5
Visual Studio Code

ool A 39| (mm CoreMarks
GITIES @TSMC) / MHz

ElOIXI

C or Assembly
Code

EH1 9 Az 0.110@28nm 4.9
EH2 9 sg 0.067@16nm 6.3
e EL2 4 A2 0.023@16nm 3.6

file Debug

H 5: Western Digital SweRV = (4. 0| 0| X| & X : Western Digital

FPGA Configuration

0 IIM =AJ|= Taiwan Semiconductor Manufacturing

.bit Company(TSMC)HI A &2 &2 FXMSLICH
file

30 2= 25 RV32IMCOIO, O0l= &
A

g, 3201E & 3200 INAH, 3 S8 & Lissd Dt

oF= 221 0{(16H| E)Z 20| & LICH

AL
e
a

Xilinx Vivado

| .v and .sv files |

| Diligent Board Files |

6.6.2 SweRV 2 0f 2te| XI0| &
& 71: Visual Studio, FPGA 2} Xilinx Vivado2| 23|
EHIMEH2 2= 25 WOl X2t SHHM =St
A

m;
dlE, EH2= &

Jlse %51 UALH, EH12 &=
6.6 Western Digital SweRV 204 g AdlEE AFZELICH EH20i = 6.3 CoreMarks/MHz
ct= =2 A Z240| J[XISH OB M= O S5E
LICH
Ct&fet RISC-V ZHE AIEE == /X2, 0l= S L=
= 2IXE OIES B Hle st 0130 2 sQl| | 312 BIE0l S8t B2 &0l 3.6 CoreMarks/MHz
Ch IS DO MOIE REEIA LeCtD 8 2= 2 MotZl2!l ot XIS Er D0 E HMEIctE 210l £S5
= HIS0| LS ASS NIoH &N S50 a2he ol =ctelE ALt
Ol =5l 5t B
el Sol0F LT EH1 2 0 = Digilent Nexys A7 2= 0l Al 0/0] & &
Western Digital(2019& DHZ 16521 70008+ Z24)0f Al HIAEERT Gzt = t01=2) 25 FEUA A
= &8 HE AZ6lD] Sl 9SS sweRv 20 3 gRsULL g2 SS0I U O EH2 2012 2l &
JH(EH1, EH2, EL2)2 RAE MIZ2S HLRSLICH £E R AEot=ER2 A0 E =hE A= LILL

iz VB C]imagination 5
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6.6.3 SweRVEH1 20 XIAlS| ZO0tED|

—1& 720fl = SweRV EH1
o ASLICH

202 == U000l L

SweRV EH1 Core Complex

nn

SweRV EH1 Core - RV32IMC

I-Cache

PIC

=0
TPPT

64- bu AXM
AHB Lne

64- brt Axu
AHB Lne

64 btt Axu
MB the

64- bu AXM
AHB Lne

& 72: SwerRV EH1 20{ EE3 A, 0|0l K| &X: Western Digital

DH= EE W HIXI(IFU), & SH(ExV), CI2
S/HE(LSU)S 4 RS 22 LiELIC

Sl(DEC), &

6.6.4 SweRVEH12 JiE 4 R4

JTAG

ok == |

IFU H A HIXl = % (Instruction Fetch Unit)

EXU &l 7 S (Execution Unit)

DEC Cl2 4 S (Decode Unit)

LSU 2E& M& 2 Y (Load Store Unit)
DCCM Closely-Coupled Data Memory
ICCM Closely-Coupled Instruction Memory

I-Cache FEN HAI

PIC Programmable Interrupt Controller

AXI Advanced eXtensible Interface
AHB Advanced High Performance Bus

H 6:SwerRVEHL 4 24

33

AXI4 & AHB-Lite= & JHAl &Y EE Al HZE HA
LICLITAGE 2E U225 2 ClH 0 Al LCH

6.7 SweRVolf 20

SweRV EH1Z2 J|&2 ZFH ZHZ, & X AtE0l)| ¢
oM E FIt 74 401 2 R LICY Olof Kindgren2
SweRVolfZt 1) oti= SweRVE RI&t I MIEE A
SLICH RVfpga MAtE2 £ A RES =H X2
SweRVolfE & &6t10 HDL AAE T2 AEMSLICH

{ AXI Interconnect W

@ ERAM Memory

[ AXI-Wishbone Bridge W

]

{ Wishbone Interconnect }
i}

| system-ctrl || spix | [ sPi2 | | Timer || GPIO || uArT |

& 73: swerRVolf 2 0{. 0| 0| XI & X: Imagination Technologies
V]34
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6.7.1 &&= SweRVolf 24 24

St & E SweRVolf 2 U8 74 42 LiELUICH

e Wishbone 21E{HYE: Opencores Q1E{ HUE,
AXIZECh 2+ st

e axi2wb: Wishbone HH A 21 E10fl CH &t AXI

e GPIO: 64l =/&=2 EEJI U= Opencores
_(_D_I %—Ig Ooled =&

S ES

e FEtOID4: Opencores®| HI&

o SPLRE AAXNG FHEX CHHOIA
(Serial Peripheral Interface) 21 E £ &4
(https'//opencores.org/proiects/simple spi Ofl
ANZ2

e UART: 2E AA UARTZHE &

(https://opencores.org/projects/uart16550 0l Al
H=

e Boot ROM: Boot ROMU|= AHIOIXl 1 REZ
JF ZEE O USLICH AIAE 2|4 = SweRV
IOl SHUA == HEUHE IIHLI| AIE
g LICH.

e RAM: SweRVolf ZH 0= HEZ2 HEZSHIt
AKX HEZ2 e J‘H% 128MBE 0l &5t0
AXI EHAOfl CHSE HMIASE MEELICH [het A
MEXILRAM U222 E Zate = USLICH

e SPIFlash: SPI Flash 0l 2 2| (£ = Quad SPI) O| M
MEUAN EHS SPIAESHE AIE0I0{ I

g2 = UAsLIth

(ighKey

6.7.2 SweRVolf HIZ22| &

TEFY AL HE2 2 O3 & 5L
| 30 Y H=2el =4 gy
Boot ROM 0x80000000 ~ 0x80000FFF
ANAEIHE S 0x80001000 ~ 0x8000103F
SPI1 0x80001040 ~ 0x8000107F
SPI2 0x80001100 ~ 0x8000113F
EFOI Y 0x80001200 ~ 0x8000123F
GPIO 0x80001400 ~ 0x8000143F
UART 0x80002000 ~ 0x80002FFF

E 7:SweRVolf 22| ™

6.8 SwerRVolf Verilog &
o

! System Verilog

18 74= Verilog . v2} System Verilog .sv IS 2| T}
HE R LICH 25 Rvfpga 2|1 Xl 2 M= & LICH

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/
uart spi gpio

Peripherals/
ptc

swervolf_syscon wb_mem_wrapper  uart_top simple_spi gpio_top ptc_top

212 74: sweRVolf I} 2, 0|0| X| & X: Imagination Technologies
upP
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6.9 Nexys A72| SwerRVolf S X

| fﬂ

SweRVolf X Z N

24 A= RVfpga I3
Xz M350 C = U

S LIC

F-IO

wart_Top ] [ simple_spi_ ] [swervolt syscon] [ gpio_op ] [ Pic.top

]

212 75: Nexys A7 L SweRVolf ZZ2H E S
Imagination Technologies UP

<&, 0|0IXl &X:

6.10 SweRVolf & &

2 el SweRVolf 282 F=
2 A& LICH

6.10.1 OpencoresOil A 7 & == = FH FX|

SweRVolfe @E H2A2Z, GithubWlAl 2= AA
CE U2EEE = UsLIth 5, =80 Jtsot
M =8 EXIE FIte = UL [:|'. 2
www .opencores.org/projectsfilAM 22 &
USLICH A8 762 2ISE LE A4 THY E
X O E 0 SLICH

(=)
S o2x

S !

35 Iy

= )/ Communication controller s \

Project Files
Ethernet 10GE MAC e
Ethernet MAC 10/100 Mbps @
I12C controller core €
sd card controller €®
Small 1-wire (onewire) master, with Altera tools e

integration
UART to Bus @

B [ crypto core s |

Project Files
AES @
Avalon AES ECB-Core (128, 192, 256 Bit) e
SHA3 (KECCAK) ©

= P =Y

) ECCcore2 |

Project Files
Reed Solomon Decoder (204,188) @
Viterbi Decoder (AXI4-Stream compliant) ®

8 76: 20K USE E

6102 HIAAMUAM FIIE =H EX

HAPAON A Nexys A7 EEE ?loll TS =
FILE }sLICH

e M GPIOE Solf FAIHE 5

e PWME AtE0t=

o [)CE MBdl=2z d M

o 7-HNIHE CIAZHO0l =2t0IH
e SPIIJISEH E2H0IH

2A AN, &X: www.opencores.org
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7 ATEINHLAZENH X 2. Xilinxi= FPGA D1 =0l CHoll J1& el @7 &= &
X A U AIRA U JISYLICH T & AL
OIEE W= H ZM4otH &l ELIC

7.1 RVfpgaCI2=2C% 3. SweRVolf= XilinxZ AF25I0d S EI A2,
SiFive= 8 DO 0l XilinxE AlE3dt 2 JUSLICH

ATE T LS /st AZEHJAHE EXIot)| &

off Ct==2] 22 T2 0l S0 U= Rvfgpa THII XIS Lt

S 2 a0 S LICH KIAS LIRS MM 1S & X5t 7.3 LinuxOl M Xilinx Vivado & XI0l CH &t

AAI2. SRetEE

L= Y= 22 =L CH Rvfpga I | X[ 2] & A &t

X= E Cl2AE 21 LICHO: Xilinx% 22 Eot)] &0l OtR =~giot Xl HUCHH

/home /myusername/RVfpga). | Al "myusername"= 7B 0l A Ubuntu 18.04= & X0l OF & LICt. Ubuntu

AR 2EE OIS ULICHL MEDICIS D 22 AL ma_g 100GB 01440/ 01 OF & LIC}. Ubuntu 20.04=

ALZSHXI DY Al 2.
[RVfpgapath] /RVfpga/

o orAl ol ot =0 o XilinxOlAl= XA 2ZEQH 2 S &%= Ubuntu tH
Ct=S1t 20| ¢=otH ELICH - e = ==
M2 HAIM=M, &M Ubuntu 20.042F S &T| Al &
~/RVfpga/ =L CH
DE DL SAD[/M D] ASH0| A=K 2ol EHL|CF
UNIFIED “e'come
Ol XI= GlIMIOI A= Rvfpgall =& HEOI AL & XU INSIANET e v g souve chosen i s e it vt pter, s rorn can v
Aot HBE = USLICH AHAIS LI E 2 Imagination i
. X Pad rat ég‘frﬁ'fii’ﬁfalxvi'i’i"é Tt
Technologies "RVfpga: Getting Started Guide"(RVfpga: O Erierarit Linex 12,61 4-bit
}\I Xt jl‘ O| [ ) = II‘E OI’ [T OI = A LI EI‘ [ T t:::: R T T ZJLTS: 64-bit - Additional library installation n
—/ = O
Note: This release requires upgrading your license server tools to the Flex 11.14.1 versions. Please confirm
r:‘:m:;;;“‘;igziadmm that the correct version of the license server tools are installed and available, before
Note: This installation program will not install cable drivers on Linux. This item will need to be installed
separately, with administrative privileges.
7.2 Xilinx Vivado 2
= 1T & XILINX
Ol 222 Ubuntu 18.04 LinuxUlA EXI6H0F & T2 :
Copyright © 1986-2020 Xilinx, Inc. All rights reserve d. Preferences Next >
1280 deq JHOID| HEZ0ll OFE AIZ2H0] @2 Z &L
Ch. Windows2} MacOll CHEF X2 &1 et =l | & 77: Xilinx Unified Installer S &4
C}. Xili (lexzc 9 &Ax :OtC}\D}tH- 24 - =
FXilinx L2 2= S 2X101= | B = J10/S 9 H X2 Ubuntu 20042 CH2 2S5t D
=A L E - = — = =
=L, S AIZHEIOILE RHOiEt S0l S8 2 AISHEIX or=Ch
XilinxZ MEsH0|R= Ot 25 LICH EMASHEX DA 2E =S ANE TS
=HIE Ubuntu 18.04 HE = & XIotH Ol Z2HAE
1. Xilinx= OHS Cr&st AF22| MIS 2 M S0k= FPGA HE2H AlZHol OF 8L CY.

ANEBUHAE 202 M-S LICH

QO imagination N



Digi-Key & Imagination Technologies

RISC-V JI0|E

7.3.1 Xilinx Vivado A|AEl R AtE

Xilinx Vivado= 3719}t 16GBO| A ((2tA CHE2Z Z 0l
@l Z28) EXIoted™ s56GBIF EELICHT A
LHElE 319t 1006BX OF &). LIAZ S2t0] £ =0t
H IO LMEHLICEH

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 [xilinx Design Tools

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

Installation location(s) [v] 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.

& 78: Xilinx Vivado Al AE @37 AFSE

7.4 Linux0l| A Xilinx Vivado & X|

D E FI8t Verilog .v & System
& Y UESH= O =S H ol
=} MFO'O Digilent Nexys A7 2= 0l Ct 2 = &FLIC}.

Digilent Nexys A7 EEE AIEE == UL 2 FH Al
0182 AdTHd= E2 LIS0l vivadoE & Xl
s == Az

741 Xilinx 2ZEQ 0 CRBEE

—

Xilink 2ZEQHE T2 =0t A Xilink HE 0| Of
=10

X ol=AHS HAES Ol OF &LICH.

IIJI

https://www.xilinx.com/support/download.htmI S £ 0|
=ot(d 201922 UIS=2EE HE S LT

DighKey

37

Xilinx Unified Installer 2019.2: Linux
Self Extracting Web InstallerE 2ot Ct
2= EELICH

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 detalls

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

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

MDS SUM Value : 9ad7d499152016a762152bd27314cc7a

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

MD5 SUM Vaiue : b8d415314a84241bdbae116a8abe%a11

Download Verification @

& Vivado HLx 2019.2: Al 0S installer Single-File Download (TAR/GZIP - 26.55 GB)
MDS SUM Value - 2b2762964e15014591013d77d823ab

Download Verification @

S Bt

218 79: Xilinx Unified Installer 2019.2

7.4.2 HiolUc| me g HH

Xilinx Unified 2019.2 1106 2127 Lin64.bin
20| /Downloads Cl&EZI0 O2EE 42

gt = glsLth

> =

meg olgs 0tRA 2EH

Properties-Permissions( = &- 7 3/)

HJIO o
rm
|0
l
|
Ju
ol
N

Files(Ubuntu 1} &) .E?E g = UESE Bt
= 01 OF & LICt. Allow executing file as program( L} £
T Jgoz N = 5/8)8 28 LI

QO imagination
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7.4.3 Hioluc| o &

=
Ubuntu Terminal(Ubuntu £/ S) % o]
20| Y5t 2 EZ &FELIC

N
[wl
ol
B

sudo su

Ubuntu Files(Ubuntu ) ke &=+ 2 CtAl 0| =0t
CtS WL 2 Terminal( 0/ 5) 222 2 =&LICH

Xilinx Unified 2019.2 1106 2127 Liné4.bin

Ubuntu Terminal(Ubuntu E/0/S)HIA SH2IXl 2IE S
s uioldel It S A gLl Ch.

744 EXI¥E Vivado XIZ &

Select Product to Install( &£ T/ &' K| = £7&) 20l M Vivado
E JdESLIC VitisE & 8i5tH of ELICH

$_ Xilinx Unified 2019.2 Installer - Select Product to Install - [m] X

Select Product to Install

Select a product to continue installation. You will be able to customize the content in the next page.

O vitis
Installs it bedded softwa pplicati pr t latform t tz it
(@ Vivado
Includes the full complement of Vivax doDEsg Suite tools for design, induding C-based design with Vivado High-Level Synthesis, implementation, verification and device
Complete cable driver, and D induded.

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

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

O Vivado HL System Edition

sl X8 HE A

LECHXI SHAHON [Het £ XI5t D28 S AHE & LICH

7.4.6 Digilent Nexys A7 EE& H|0|= S2l0lH
X

=
Ubuntu Terminal(Ubuntu £/ S) % gt
2 0ls&LICH

S)

0(0

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

CtS1 201 8= LI

sudo ./install drivers

74.7 E2E I X

https://github.com/Digilent/vivado-boards= O| = &fL|C}.

& 80: Vivado & &4

7.4.5 WebPACK i &4

Select Edition to Install( X/ & H& A E) BN B2
tH & Q! Vivado HL WebPACK= 1 4 & L| Ct.

Opening vivado-boards-master.zip x

You have chosen to open:

P

Soble

Clone with HTTPS ()
Use Git or checkout with SVN using the web URL.

& vivado-boards-master.zip
which is: Zip archive
from: https://codeload.github.com
9 nteps://github.con/Digilentvivado- )
What should Firefox do with this file?
Open with = Archive Manager (default)

Wi
o i r X M Download zIP
a
O Save File

e

J
|
|
0 Do this automatically for files like this from now on.

" Sooce :

Vivado Board Files for Digilent FPGA Boards

& 82: Vivado Boards Master L} 2 2=

QO imagination N
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.zip I 2 T2 2 &6t Ubuntu Files(Ubuntu 1} &)
r—
d =T E AIESIH == SLILCHL

Ubuntu Terminal(Ubuntu £/0/ &) d A CtS2
Ol S & LIC.

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

Ol ClaiHelel me
Aol OF &fLICH Ct=S ot 20| =& LICH
sudo cp -r *

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

2

r&"

= C IS nexys-a7-100t & LICF

7.4.8 Linux0l Al Vivado & &

Ubuntu Terminal(Ubuntu £/0/ S) d% S LICH.
G2 CleHel 2 0Ols & LI Ch.

/tools/Xilinx/Vivado/2019.2. _1&d CtS Ofch
QF 20| = ELICh.

source settings64.sh

vivado &

7.5 Visual Studio Code £ PlatformIO & X|

28 A2 2t 20

ML

Visual Studio Code(VSCode)= AT EIH W & C
H1E 28 IDERLILCH.

PlatformlO= RISC-VZ} JIEt (el EZ MM E /& Al
1S NHl=20t= VSCodel =D} J|s & LICH

39 D

S board files L/EIHZIZ =

7.5.1 Visual Studio Code C}2=E

https://code.visualstudio.com/Download 2 O| S &L|LC}.
.debE 280l LS 22 LICH I AT
= & 60.5MB! L|LC}.

Download Visual Studio Code

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

4 Windows
Windows 7, 8, 10
it ARM
¢
t

User Installer 64 bit
System Installer 64 bit

& 83: Visual Studio Code CI2 2 &

7.5.2 Visual Studio Code &= E |

Ubuntu Terminal(Ubuntu £/0/S) ﬁ% 2

o0l f=ELICH

O
il

cd ~/Downloads

sudo dpkg —-i code*.deb
VSCodeE &l AHGtHA S CrS 0t 20| =& LICH

code

7.5.3 PlatformIO & X|

PlatformlO= RISC-VOi| CHEt E& XI &2 HSELICH

Ubuntu Terminal(Ubuntu £/0/S) HOH/\-I Ct2nt &

Ol &=t Est =EClEl £ IINE 2E8LICH

sudo apt install -y python3-distutils
python3-venv
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Q Vvisual Studiol

Visual Studio ...

& 84: Visual Studio Code O}0| 2

7.5.4 VS CodeOfl A PlatformIO & &

LICH

File Edit Selection View Go Run Terminal Help

&

OPEN EDITORS
LEDSSWITCHES
OUTLINE
TIMELINE

8
Extensions (Ctrl+Shift+X)

T2 85:VSCode & & 22

ELECTRONICS

7.5.5 PlatformlO &% & X|

M ATHO platformio= S EHLICH PlatformlO
IDEZ 0| S8t Tt Install( £7) HES 2 & LILCH

File Edit Selection View Go Run Term

EXTE VARKET Y =

platformio|

PlatformlO IDE 1.10.0
Development environment for &mba
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

& 86: PlatformlO IDE & &

7.5.6 PlatformlO CtA| EE

HT

otete ouTPUT(=S) H0il= EX ME0 et &
Jt EAIELICH

}

ol
2

OtXI ™ Reload Now(A/Z L[IAl £Z25)E HE
PlatformIO CoreJ} VSCode Ol & X| =l L|C}.

PlatformIO Installation

tformIO IDE installed suc

Please resta VSCode

Reload Now

1% 87: PlatformlO € X| & XI2 CIAl 2=

QO imagination
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7.5.7 Chips Alliance Ii 3| X| & X

0(0

SHHUNAN=E Z2 AN HAS AE88HLICEH O &
= Ch2 2 &= 8t Rvfpga IH | X 2 &£ Ol SweRVolf
Ct.

e 40

C =2

-

=

(2Z AHOIEBHU RU=) Platformio £ 2

H
ot Quick Access(tHE 2 AA) Hl=E £ 10 PlatformlO
Core CLI =S8 = 2= & LIC}.

fjo
My

Welcome to

& 88: Platforml0 204 CH& & EH

ot HU M ouTPUT(ZS) H UM TERMINAL(E/ U] E)
2oz HZIELICH 1™ vSCodel A EHS U
& =+ UASLICH

7.5.8 Chips Alliance 233 &X

TERMINAL(E/ 0/ S)0l A Ch
Chipsalliance 23 &= & Xl &L
~/.platformio/penv/bin/pio platform

install [RVfpgaPath]/RVfpga/platform-
chipsalliance --with-all-packages

CLOIE S0, 0l Y2 /home/myname/w

USE = U2H WIIM myname2 &M HFEH OIS L

IIIXI0l= Olel 2E& Risc-v =MQl, RISC-VE
OpenOCD CltH A, Verilator, Whisper, JavaScript Python
ATIEEI E0 USLICH Rvfpga HIE TH 0 Ol Al
DET MSELLCH

7.5.9 SweRVolfJI EELJY=X HEHEOZ &0l

swervolf nexysJt ZELZU=X &H0IGH]
TERMINAL(E/ U/ E) 20 A CrE 0 20| Y= & LI

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

& OIS swervolf nexysSE & eLICH

TERMINAL

Platform: chipsallia

320MHz 16MB 1.16MB Digilent Nexys A7

Platform: espressif32

& 89: swervof_nexys)t REL| A=K &0l

7.5.10 VSCodeE &1 THA| &I

PlatformlOJ} &4 3l & H vSCodeS & 0 CHA| ELICH.

o
)3

F: PR OZ .platformio me2 =AM A

| Cl

—

Ubuntu Terminal(Ubuntu £/0/S) dOﬂ
N .platformioE Aot H CISY &0 &€&

LICH

b

ol

1ls -a

Ol YHotH s AN M0l ZAIELICH
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e

£ = Ubuntu Files(Ubuntu I} 2) =7 ke AFE5H0]
SHE DY S EAISLICH

7.6 Verilator £ GTKWave & X|

28 A2k 9 20=

Verilator= PlatformlOUl M AFE GH= Verilog & System
Verilog 2 & ot =R Al=2dI01H & LICH

LinuxOll Al D222 AT &2 verilatorS & Xl of

& ™ Ubuntu Terminal(Ubuntu £/0/S) ﬁ% S LICH

J2dez EXCHA 2= 2+ RECIEIE £t

O A& ELICH

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

Verilator Z2 ] & & X|

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

git pull

git checkout v4.020

autoconf

./configure

make

sudo make install

O ez e 7m0 E EXIE LI

sudo apt-get install -y gtkwave

GTKWave

& 90: GTK IHE 010|2

7.6.1 & BHA Ol Verilator II ¥

-

Verilator= ot=3I0 AIZ2I0IEIZ ALE0HII0 S &
ot = 22AM2 RS oYLt XMle WEe
"RVfpga: Getting Started Guide"(RVfpga: Al&f JI0I&=
£ FXoAIL. Ol 258 € ZEH HX |

(IFU)Sl ZEtNl TIIE 2 TSt EsLIChH

signals Waves
Tine
clk=1
ifu_10_instr(31:0] 00000000
ifu_i1_instr(31:0] 00000000
dout[31:0] =00000001

18 91: 2 BHEOI verilator IHY

~

7.7 PlatformIO0| X WhisperE AtSdH
cEZ g ald

Western Digital 0ll = ot =R 01 810l SweRV RISC-V Z 4

Ol AZEN &2l 2 2ol L E Whisperct 2 Gt

rr

Instruction Set Simulator(1SS)Jt /U & LICt Rvfpga CHE
SO0 Z& & JUsLICH

771 Z0G4 €|
VSCodeS & 1) PlatformlOZ O| S & LILCH.

PlatformlO2| & Kl 2
(ZH £7)E xtdlg 2

2= glsUth

t£/), Open Folder
E LICt. Pa‘% Az &

42
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File Edit Selection View Go Run Terminal 7.7.3 platformlo lnl Ax‘i
New File Ctrl+N

New Window Ctrl+Shift+N

Open File... ctrl+0

WhisperE AIE0t2 ™ platformio.ini WES ==
SollOF &fLICH oY
Open Workspace...
(o) R t

ki S 20l BE=2 =4 XclS MAELICH
Add Folder to Workspace...
Save Workspace As...

debug _tool = whisper

Ctrl+Shift+s

Auto Save = =
o 2. debug tool& -r| ol = /\| = A I‘| g dE
o

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

Exit ctrl+Q

J892: AIEdI0IE IS 20 0|

platformio.ini X

7.7.2 Y H & E Whisper GIXl 2 &

VectorSorting CIEE2IE HEGHL OK(ZO)E 2
2 & LICH

4 fMrichard RVfpga @ examples | !

Name
| AL_Operations 2 Task- Build
| Blinky

Helloworld

-
ad
-
i LedsSwitches
-
-

Took 0.4
The terminal process "platform run'" terminat

| LedsSwitches_C-Lang

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

0

18 94: R El platformio.ini &3

& 93: VectorSorting =

=5V O] imagination
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7.7.4 WhisperE AIE0l0H AIEd0/1&E & &

My
o]

=al

-/

A S =& = Al

o

FLICH

fjo

10H = 2%

. T

dlE S0l LIHHE &g LIt

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

VectorSo

WATCH

BREAKPOINTS
VectorSorti
PERIPHERALS
REGISTERS
MEMORY
DISASSEMBLY

Switch to assembly

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

Ol 2I2E JIs Il F102 AMESIH ZEE 8t &
A Aeliet = LIt
St 2% 24 Ot Ul M Disassembly( L/ 01 & £ 2))

m;
£ 2 2/5l™ RISc-v X & 0| EAIE LILCH

ELECTRONICS

7.7.5 RISC-VOd=2 A0 2|

cTLE ez d8= Hd=cel Hd0= 1 960 L

CAaADEZ G S0t ™ Switch to code( Z= =2 &

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

= main.db;

WATCH

CALLSTACK

BREAKPOINTS
Vect
PERIPHERALS
REGISTERS
MEMORY
DISASSEM
Dis

Switch to code

®O0AO0 PIODebug(VectorSorting @ v > & @ A = ¢ [ Ln6,Col1 Spaces:4 Disassembly & Q

& 96:RIsC-VHE SR A0 2D

CItHZ Ol CHst XtAISt LHE 2 "RVfpga: Getting Started
Guide"(RVfpga: Al & JI0|E)E &R AIL.

QO imagination
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8 SweRVolf 2T E Y =3l FPGAZ Ch

(=)
22
AQ A2k o 52

[w
ol
pm =g

ol

=]

Z2HIAl st Rvfpga E 2
z LICt. Rvfgpa IHI| Xl
2= Jt Digilent Nexys A7
ET“CHE MY U225 ¢ &= U= Rvfpgabit THY

B orlo=

= ol

8.2 NexysA7 2&E &

MSE USB HOIS2 AFE5H0] Nexysd A7 EEE A
ZeLICH SEWM &8s JI230l HMH A2 =2
3 ALXNE HE Xz HE &LICH

8.3 Digilent Nexys A722 T LI8Z2E

1 80l RvVfpga.bit LFE 0l L& & Rvfpga WI| Xl
SEUESZEoli0F &LICH AE 6.1=5 X0t AIL.

8.3.1 VivadoOll A otEHN 22| Xt S|
M@ 7480 £FE 2 VivadoE ELILCEH

Open Hardware Manager >( o} =50 22/ A} & 7/>)E
22 8LICH

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 >

Tcl Console

& 97: Vivado ot ERI10] 22| X 0|

83.2 OIE=EH/N L& ED

OIERIO 22l XD StERAIA IO Del Xl Zp=X XS
o2 2HAIEHL l} Open Target((H& £7/), Auto-detect
(& 2M4))E Xl 2 2 &LICH

¢ Vivado 2019.2

File Edit Tools Reports Window Layout

=~ o

A

HARDWARE MANAGER - unconnected

© No hardware targetis openfl Open target

Hardware o o ] B | D ¢

=

8 98: 5= CHa €|
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8.3.3 FPGA & E=ciY

Program device( L/ H 0] A Z& 724/ 2)E 22! 8 LICH

File Edit Tools Reports Window Layout View Help

&, B & ¥

Dashboard

HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210292743487A

© There are no debug coresf| Program device IRefresh device

Hardware 2N EIR P
Q| =|= &
Name Status

v ¥ localhost (1) Connected

v @ e xilinx_tcf/Digilent/210292743: Open

v {8 xc7al00t_0 (1) Programmec

iE XADC (System Monitor)

8 99:FPGA 7 T2 e

8.3.4 Bitstream I}

e

Bitstream WY 2 [t S It =S M LI
[RvfpgaPath] /RVfgpa/src/RVfpga.bit

Debug probes file( Z22 2 [/H ) 2=E= BIRE
%= USLICH Program(EZZ72/2)2 22 &LICH &

C = Ot
—_— M

Z 20 Z20HYELICH

Program Device L

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/richard/Rvfpga/src/nfpga.bit e
Debug probes file:

[+) Enable end of startup check

& 100: Bitstream I} 2 CI22E

CZE 2 Crimagnaton

8.3.5 Vivado &7|

EZ0|Al Close Hardware Manager(5/ =50/ 22/

1w e)otom *

= 2= gL

Vivado 2019.2 o

File Edit Tools Reports Window Layout View Help ”l
= « E o )4 Dashboard ~
HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210292743487A

© There are no debug cores. Program device Refresh device

B

Hardware ?2 008 X
Q = |2 o
Name Status
v e xilinx_tcf/Digilent/210292743: Open o
v {i xc7alo0t_0 (1) Programm
XADC (System Monitor Y
< >

& 101: Vivado S &

(2

8.4 NexysA72E0A ZZ2 08 A

28 A2 5=

84,1 Agsg Tz ) )|
2 Z 0 visual Studio CodeZE & =& 0t1) VSCode

. Ot0l2= 2= 06t( vSCodeE & LILH.

ad U 220U AN File(Zt£), Open Folder(ZH &
J)E Xl 2 2= 8HLICH.
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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

8.4.2 T =¥ LedsSwitches & &4

RVfpga/examples & Ol =8t Ct2 LedsSwitchesE
SEELILLUE M= Us0l A= &= AsLICH

4 fXrichard | RVfpga & examples | LedsSwitches @ »

Name

i AL_Operations
i Blinky

i Helloworld

| Ledsswitches
[l LedsSwitches_C-Lang
@ Vvectorsorting

[H

8 103:LED €L ARX T2 13

843 LEDZ ALXZEZOH EE

Ol BlHl= 1601 A®IXIE HSHMH A2 LS 1 8t2
16Jl LEDE &8 ol= &2 Al S A = ) !

LICH Rvfpga GlAI0l=E c 2= HE = /U SLICH
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LedsSwitches.S - LedsSwitches - Visual Studio Code

File Edit Selection View Go Run Terminal Help

@ EXPLORE LedsSwitches.S X

OPEN EDITORS
LEDSSWITCHES

include

]

lib

src al, SWs_ADDR
LedsSwitches.S . )

formio.ini zero, zero, next
= README.rst

DEBUG CONSOLE

OUTLINE

®OAD A v > @ W Spaces:4 UTF-8 LF Assembly &’

1% 104: LedsSwitches T2 18 HE

8.4.4 LedsSwitches ZE & AlSH

T 28U M Run(&'&), Start Debugging(L/H 2! A/
XS Xtell2 dE5H AL IIEE IS I FE =S L
Ch. Z2 00| A= A dFLIC

LedsSwitches.S - Led
File Edit Selection View Go

&

OPEN EDITORS Run Without Debugging Ctrl+F5

LEDSSWITCHES
Open Configurations

Add Configuration...

LedsSwitches.S

Toggle Breakpoint

2 105:LED 2 AR T2 03 CIHA AIE

QO imagination
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8.4.5 RISC-VZ{E & #5l= Nexys A7 25 - A
X2 MO E = LED

L ntr BLILNIEE 100016

[e]]}

& 106: RISC-V 20 £ A& St= Nexys A7 EE

27D RVEpga.bit2 E Al BIROA 7-M1BE C
A Z 201 0l= 0000 000001 EAIELICH BHAI5| & &
UTZ OJIAE O 2HEHBH A S 2O ELICH

AN

QO imagination “



Digi-Key & Imagination Technologies

RISC-V J}0|E

9 RISC-VE AtE8t HIZ HE

= JI0IEUH M= 45 MAN Kendryte K210 & SiFive
FE310-G002, & JH2| SoCRISC-V ZEZ NN E AIESHS
LICL Ol ME0AME It i £ = U MAE X
Z= o At S EE0 2 E& 0l & JtAl Clst0l

AL RS HSE = A=K 2 HSU L

9.1 Kendryte K210

Seeed Technologies Co Ltd Maix BiT 2= 0 Al T [,

NG Ol2ol 1R BHS TEAMYLICH

9.1.1 Kendryte K210 ZZ NI A 20

’ DMA ‘ CPU GPIO
DVP UART
RISC-V RISC-V
JTAG 64bit 64bit SPI
RN O
oTP 128
KPU 12C
FPIOA CNN Accelerator
Timer
PWM
APU
SRAM FFT WoT
Audio Accelerator
SHA256

Kendryte K218

718 107: Kendryte K210 O}9|&! X JH K. 0| 0| Xl & X : Kendryte K210
CIOIEIAIE

0|0l = 400MHzUI M A ST = RISC-V 64HIE B =
A TZ2ANIAIF2I0IF OFL 2000 S0 USLILCH
S8t oIgY A QAQ IHHIO|ADL 2

H =0 AsLICH

w8
o o A

ot of Y

CNN alF g

DMA  Direct Memory Address

DVP CIXI & H|Cl L X E(Digital Video Port)

JTAG IZ=ZcHY ¥ O
91 & HI Ol A (Programming and Debug
Interface)

AES 1= S 3t HFE(Advanced Encryption
Standard)

OoTP One Time Programmable Flash

FPIOA  Field Programmable Input and Output
Array(GPIOS 22| ZISZ IHE JIs)

SRAM  Static Random Access Memory

FFT 1= Z 2|0l H&H(Fast Fourier Transform)

GPIO HE & & /=% (General Purpose Input/
Output) 3v3 & 1v8

UART X ZE ILLE

SPI Ad = X 2B H Ol A (Serial Peripheral
Interface)

RTC  &'Al2t Al HI(Real Time Clock)

12s Inter-Integrated Sound. 2C|2 DS 2| &
H=CIHHOIA

12 = =H & X E 28t Inter-integrated Circuit
B A

PWM Pulse Width Module

WDT 2 XI= E+O|H(Watch Dog Timer)

SHA256 [lOIE fZ4 HS= ?Iet et et o Al

2nels

H 8: Kendryte K210 2§

& 2F(0l: LTE/GSM 2&)2 1v8 &
Ol= M GPIOJ 12T S0t
BIE0l F)t2 S0Z = AsLILL

Field Programmable Input/Output Array(FPIOA)= &2
E3te = A0 214 2 J|EH(Printed Circuit Board,

PCB)2 & = O & Al BFSLICH




Digi-Key & Imagination Technologies

RISC-V JI0|E

Kendryte K210 & 2 M| A= Ball Grid Array(BGA) IH 2| Xl
HACHAIEE 4= AN EHIE BiXlots 202 &
8HetLCh.

9.1.2 Seeed Technologies MaixPy BiT /&

L= agotHLE A2 2e Witet= E 2 JIZ MaixPy
BITE &% B = AIEol¢ Ed=E2=0 &= ot AL
CHE pCBOl B == ASLICH

03 108: & E0| = Maix BiT & E. Seeed Technologies Maix-I
2

mun o

9.1.3 Maix-I

PCBU ZZNAME 2SS M M= CHEE NI
AE, A2IAE, bc-DC ZAHHH, 218H, 2IM 3lZ2 S
T2 NIAIL &S0 fIoh 228 FI 74 40t

&0l ¥l= LIt

LS & Maix-l 255 ASotH ot=2 01 AIXIL O
b & O Bl E == UAsLICH

MAIX-I Digi-Key 1597-1717-ND $8.91

Maix-1 with Wi-Fi Digi-Key 1597-1715-ND $10.82.

M2 o2 MAIGHE YR £ 2|0 Hes BEo
ALY 22 2N SAULIC

ELECTRONICS

Kendryte UFL
K210 Antenna

Processor Connector

Ve:@ EFeem :!""‘

-m-o ¥ e
Wi-Fi
Module

Crystal

QSPI 3x DC-DC
Flash Converter

& 109: Maix-1 with Wi-Fi 2. 0|0 Xl £X: Seeed
Technologies Co Ltd(2=& &)

S Maix-| 2Z 0l = Kendryte K210 = Z Al A 22 2F OFL
2t Quad SPI Flash, A2IAE, DC-DC ZAHE It L& &

AL, s HIES & 0 N=otH Wi-Fi 25

S AEE = UAsLICh

tsgt S8 20
SHNAMUMN TS =
MicroPythonOll Al Z 2
TEY O i Al2HO

-

= 2t

i

i (m o o

o J2

9.1.4 MaixPy BiT0f| CH 8t Visual Studio Code X &

MaixPy BiTHI A= Z2Z 112 Y Ul MicroPythonZ2 AL S
OFKIBHC £ = C++ & A2 E 4= JUSLILCH

Xilinx FPGA 22 E TN A2 E A2 2 2 PlatformlO

& Al MaixPy BiT 2 = 2 Maix-l 2= 0l AFZ & Kendryte

k2102 X & ELICH DU 2 JI0I1E2 HXt= 0] 8
2 AME&oll 2X & t=LICH

QO imagination y
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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

18 110: MaixPy BiTOl CH §t vscC PlatformlO XI &

9.2 SiFive

RED-V Redboard0fl AtEE ZZ2 NN =
Everywhere FE310-G002 & L| Ct.

SiFive Freedom

9.2.1 Freedom Everywhere FE310-G002 RISC-V
Tl B X =

3V31v8 PWM1 UARTO

QSPI
Flash
QSPLDQ}E [P SEA
awno02[] .
QSPLOQ. ;E 5,
L f] Vv S
SiFive
vo[ <] oo
FE310-G002
PLLJME 6x6 48-lead QFN
p.uvssE (0.40mm Pad Pitch)
-
Crystal —_ " E I
|
o[ ol
mv}\vwE gvﬁeno

JTAG Always On Block

21& 111: SiFive FE310-G002 & HH XI &. Ol 0| XI & Xl: SiFive FE310-
G002 LIOIEIAIE(=EE)

Dig-Key

51

FE310-G002= 48 &l QFN THI| KO Al AFEE 4= J 2
O =/ CH 320MHzIH K| & 88 & LI C}.

9.2.2 FE310-G002 GPIO &l Ct= J|s

Name Pin | GPIO | PWM SPI UART [i2C
GPIOO |25 [01/O | PWM0OO
GPIO1 |26 |11/O | PWMO_10
|'GPIO2 |27 [21/0 | PWM020O | SPI1_.SS0
GPIO3 |28 |31/0 | PWM0.30 | SPIT_MOSI

GPIO4 |29 | 41/0 SPI1_MISO
| GPIO5 |31 |51/0 | SPI1_SCK
GPIO9 |33 |91/0 SPI1.8S2

GPIO.10 | 34 | 101/O | PWM2.0 O | SPI1.SS3
GPIO_11 |35 | 111/0 | PWM2.10 |

GPIO 12 [ 36 | 121/0 | PWM22 0O 12C0_SDA
|'GPIO13 |37 | 131/0 | PWM230 | 12C0_SCL |
GPIO_16 | 38 | 16 1/0 UARTO.RX |

GPIO_17 | 39 | 171/0 UARTO_TX O

GPIO_18 | 40 | 181/0 UART1_TX O

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

GPIO20 | 42 | 201/0 | PWM1.00

GPIO21 | 43 | 211/0 | PWM120

GPIO 22 | 44 | 221/0 | PWM130

[GPIO23 | 45 | 231/0 | | UART1 RX 1

I 9: SiFive LE Il ¥ X J|s. 0|0l Xl £X: SiFive FE310-G002 (|
OIEAIE

GPIO T2 =& gLUICh =, =IO 3xPWM, 1xSPI,
1x12C, 2xUARTIF U S += JASUICH Ot =2 -CIXIE
21t &l (Analog to Digital Converter , ADC)= S &LILCH
QFN48 THI|XIO1D| H=0l 22 AE HH(E= o
O HAH)0I Hed S EUHIE 012004 0F & LICH

9.2.3 SparkFun Electronics RED-V SiFive Thing
Plus 718

AlSIGI L S 20 MAlGIs A
RISC-V THING PLUSE AISE %=
15799-ND J}2 2 $29.950104, & =
= UASLICE 32 &= SparkFun & ALO|
= USLICH

QO imagination
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12C

GND SDA/12
TXO/17 SCL/13]
RXI/16

MISO/H4 1
MOSI/3

SCK/5 B
23 10|
22 14,
21 Sl KC/GND
20 °°° mm
19 EN
18 YL VAT
0 spariium

NC REeD-V

3Vv3 P

RESET

-

Z1& 112: SparkFun Electronics SiFive Thing Plus XH <. 0|0| Xl &
X : SparkFun Electronics

RISC-VOIl CHEH =Dt E2E HM306tJl ol RiSC-v
Summits2| 4! J|= 2 YouTube2t RISC-V.org & AtO|
ENAN Zolg = ASLICH RISC-VE £ H X}H2I David
Patterson 1t Krste AsanovicO| 2 HE XIS 2 SMaot0] O
3tE 0l ZLICH L& YouTubelll = Maix BiT, SparkFun,
Digilent 2E0l L&t sF & & Stk JUSLICH

HIIA dFet HZ FPGAOIA SweRV 2O E Al &t
= H 22 XNAa=S 40X ot= = X0l 20203 112 0
HH 3£ St Imagination Technologies "RVfpga: The Complete
Course in Understanding Computer Architecture"
(Rvfpga: 2 FE OIJ|EIX OlcHE et s W&

X2 &0 2 = UsLILL Y NAze U2
FOl 400 IEZ LHA M 2000 H2A2 AIZEE
UM, ME 198 R HES2 2 JH0IEUH M
LICt.

0z
= =

=

Ct
Ct

0 R myorr
(Tl

IE 1: Vivado ZZHE & TZ )Y — Vivado &

Verilator, C X 2 122!, Whisper, RISC-V Application

ELECTRONICS

it

Binary Interface(ABl), ZZ2AlNM S5 72, c2F (&
ol D= ¥@Eh

IHE 2:1/0 Al A EL - Digilent Nexys A7 25, OIEHE E,
EFOIDY, & HA(SPI, 12C ¥ UART)S| 7-HIdHE [
AZH0l .

20219 32 0(0il =S IWHEJH B ZE Ol § &I LICH.

OHE 3:RISC-V 2ZH - 2 FL, OOl Z2tel, sl H &
Olol, 22 Z3 ¢ =&

IHE 4: RISC-V 22| AIAEN - JHAl HAEEH, IHA
HNEZE L S 0lol, IHAl =8, Closely-Coupled
Instruction Memory(ICCM) % Closely-Coupled Data
Memory(DCCM) O] ol

RISC-VOIl CHEF et A& 220l CHet 82= &X &t
Z A0 L2k AsLICH

1122

RISC-VE RI&t i EEE A= = & AFE0tD|
1 20122 BEE= MaixPy BITZ 2 S & AUASLICH
Y MEs EE= Jtii2tet wepdt &=te 59 3
O RISC-V ZZ2AMIAS SEHE HEe JHA0 Y F
Hot 2HE 8452 HSsthe= &0l 201U
e 2= HA BI&D = A0 CHoll BH< D10l
Ot £2 =2 LICH MicroPython2 AIE30H =2
DY LA 20 T2 Y B XIA0] 80
S A AEE == JASLICH

SparkFun Electronics RED-V Thing Plus2t Red Board=

HOIZ iHU XA HSS HEotA b= AXNE

D CAHNH E= S HAHZ RISC-VE 221

cHUSt= HEE R AL ot EI| Js=A/AEE
S

O XL Ol A HE & LICE SiFivel] 22 ERN

on —

ol
on
-

EH= A AEE = UALD, UE S8 20H0 B2
g & As 7 WXL ZSLICH SiFivell EM =

QO imagination -
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HE X LSLICH ARM E£= TI ZZ2 HIA S Eclipse &
T AEX=E H= 0 &85 HedS0| 8= A LI

OIS0l M= Xilinx FPGAWI M AX
= A LICH 2 J10|
= =M FR IZ
= AXILIHE a2 & LICH Xilinx
S&GHI| HZ0l KAl
| DZHE Al
O, Imagination Technologies
"RVfpga: Getting Started Guide(RVfpga: AlZH JtO|&)"
£ F2 A =1 Rvfppga IIKE AMES2Z
, oF= BHOll Nexys A7 250U Al RISC-V ZHE &3
= UAPSLICH 40 2= = Nexys A7
} OZ IE HUHGSLICHL O 20l =
1 A0 ot= SAE ?e =5 852 2 Imagination
Technologies "RVfpga: The Complete Course in

Understanding Computer Architecture"(RVfpga: & =H
O8I OloH E <l &t 2t et WE)IF A5 LILH

RISC-VE H&2 80| =
ARMS| B J|=Z2 L0t
ALICH @ AA ISAQt
RISC-Ve| Jt& &talst &
T2NANE MEEHHIS

12 Z2AS =2

2 Jt0lE2 IIUU P RISC-V 22| XtIZE AMEoIES
ol&toll =41 0t=2| = U3 2| Daniel Chaver Martinez
=gt AA =22 AHE0tEE ol ol =& U=
& 24 Daniel GonzalezOll Hl 22 ZAtE EELICE 01H
StES0| SURAUCHH 2 JI0IEE HHGHA =HE A
2 LICH.

OtXI& o2, 2 JI0IE= 0l CHEE OFOICIO E A4 2tal &
o= = 2HE Imagination Technologies2| Robert Owen
OHE SEol ZAtEELICH

13 NAtEZE

Richard Sikora= 3049 EH StERIH &
AXLIHZ 2R6t2 U204, 309HK It
ZTZMAS CIXE AlS M2l &Xl(Digital Signal
Processor, DSP)E CtELICH =43 =2 M2, &8 &
2l J171, &x371& &3 #XI, ST, ADPEﬂ
C e, & & AAMGEA DLIHE EAHFMSLICH
L 5t Texas Instruments DSP2F Matlab2| 012 &t& At

=SS ZEo| T HsLICh

EA

rov =

EARES
g= O
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14 & X Xtz

Embedded Microprocessor Benchmark Consortium
https://www.eembc.org/coremark/

RISC-V 2 1] https://riscv.org/RISC-V-branding-
guidelines-and-materials/

RISC-V AF&¥ https://riscv.org/technical/specifications/

JIE} 2 H https://chipsalliance.org

Kendryte K210 0| Ol E] Al £ https://s3.cn-north-
1.amazonaws.com.cn/dl.kendryte.com/documents/ken
dryte datasheet 20181011163248 en.pdf

Wishbone B A
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 ZH I2 =2 &
https://github.com/chipsalliance/Cores-SweRV

SweRVEZZ )i X &% AN
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, FPGA IMPLEMENTATION OF
AN AD-HOC RISC-V SYSTEM-ON-CHIP FOR INDUSTRIAL
IOT, Master’s Degree Thesis, Universidad Complutense,
Madrid, July 2020.

Digital Design & Computer Architecture, Sarah Harris &
David Money Harris, second edition (RISC-V Edition due
2021)
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

The RISC-V Reader, David Patterson & Andrew
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
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