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F—& HPM SDK P EFi8r

1.1 &N

HPM SDK (HPM #4471 &K E44:, LR Ei#k SDK) &ZE-T BSD 3-Clause ¥ 1JiF, &% HPM H &) &% SoC
JREIRS R, AT SoC LATEER IP R ZWs00Y, ExEFiFE4S RTOS.

1.2 INE R KR
o {fiff] sdk_env T.J
o F L% SDK FFAME:, HikZ%i5% SDK H3 N README.md ({4

1.3 A&LXITH

SDK #5455 =77 IDE JF%, fn Segger Embedded Studio For RISC-V, % IDE A] LL#ESegger M N & #i
Wij‘ic

1.4 {£EH sdk_env/Segger Embedded Studio For RISC-V [RiE 5
-I:‘=|"-T—J
1.41 HEEIFE

1. F#JF%% Segger Embedded Studio For RISC-V (B BRI\ I 225 B w] ).,
2. FEIFME sdk_env.zip.

Note: fiftk HAREgA2r Rl & 3 BERL AR RIZL, AR A& M. h 55,
3. 1217 sdk_env\tools\FTDI_InstallDriver.exe LAz%m] H TR0 FT2232 K5,


https://www.segger.com/downloads/embedded-studio

HPM SDK [RiF_EFi5F
#£—%& HPM SDK % _FI5g

Name - = e =
Device Driver Installation Wizard

cmake

ninja Completing the Device Driver
openocd Installation Wizard

python3

scripts

The drivers were successfully installed on this computer.
ag FTDInstallDriver.exe

Driver Name Status
W Microsoft Dual R5232-H... Device Updated

1.1: %3 FTDI IR%)

IEMf 20K 5h 5, 1 USB type-C 28454 71 & #k DEBUG 4 1 &3] PC, LA hpm6750evkmini A,
EH: J4 B PC, 7E Windows % & & #1451 ] LLE F|—~ USB Serial Port UL & —“~ Dual RS232-HS,
W TR

ELrY;
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#£—%& HPM SDK % _FI5g

v.'1' PN R PR R PR F O e e e e W F e e

== |DE ATA/ATAPI controllers
== Keyboards
@ Mice and other pointing devices
3 Monitors
¥ Network adapters
v @ Ports (COM &LPT)
& USB Serial Port (COM7)
™ Print queues

™= Printers

] Processors

[ Sensors

B Software devices

iy Sound, video and game controllers
S Storage controllers

£ System devices

i Universal Serial Bus controllers

v ' Universal Serial Bus devices
i Dual RS232-HS

1.2: &% Windows ¥ & & A8

142 GIETIR

1. W4T HF sdk_env T start_cmd.cmd, ZJEHAKFTH—4 Windows command prompt ( EL ¥ itk Win-
dows cmd prompt f&j#xJy sdk prompt), IR BIPIRACE IER, Ko E B R U R

View Application Tools

> Data(D:) > sdk_env

¥ C:\WINDOWS\system32\cmd.exe

Name

hpm_sdk
toolchains
tools
¥ README.md
[*] start_cmd.cmd

c-ilp32d-x86_64-w64-mingw32

K 1.3: 477F sdk prompt
2. BT N4, i) SDK L RFIIT AR

> generate_ project -list

nnnnn
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#£—%& HPM SDK % _FI5g

HPMicro S
H—+—+—+—+—+—+—+

air our
128 1~

Jocd conf

1.4: 75t SDK SHFHI T KR

3. 1£ sdk prompt H{j# 842 2 SDK BRI — NRBIFEF H3%, LA hello_world A4
> cd %HPM__SDK_BASE%\samples\hello_ world

4. BT R a2 N E R (BL hpm6750evkmini ) #% THE, HHEMT), & BT BRUER.
1224911 B 3 AR 84 9 hpm6750evkmini_build 1) H 5%, % H 3% T segger_embedded_studio [#] H 3%
H R[4k 2| Segger Embedded Studio ) T#2 3 f4: hello_world.emProject
> generate_ project -b hpm6750evkmini

d_studio/he|

e been written to: D

1lo_world

1.5: ¥J5t HAnbk THE

Note: generate_project 1] LAZE &2 Fh TREERY, 4 flash_ xip (i) 42 58 U IR Hh, text #5551 nor
flash Hubb 7= A JE AT, data KR F] SoC F N RAM #ihik =[]

rﬁmo

ELrY;
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#£—%& HPM SDK % _FI5g

v B CAWINDOWS\system32\cmd.exe - o X
Name 1
hpm_sdk
toolchains HPM_SDK is found at D ¢ i )
Toolchain is found at v 3 mingw32
tools
¥| README.md

start_cmd.cmd

dk_env\hpm hello_world>generate_project -b hpm675 ini -t flash_xip
evkmin

hello_world

Found toolchain: gnu (D 2 ( ins\rv32imafdc-ilp32d-
T iler identification is

-unknoun-elf-gecc

mini_bui ger_embedded_studio/h

_build

1.6: #4% B ArtR flash_xip T2
Note: 4iffik flash HFsE, @UGHEESIACE R NE RS mE (ISP) Bk, Lt flash N CUBER IR 75 24T
W AR = A
Note: ¥ % generate_project i F 77 & v LUB AT LA T in & B FH

> generate_ project -h

1 ‘ C:AWINDOWS\system32\cmd.exe - m]
Name
hy dk
pm_= ro SDK Env Tool
teolchains bttt -ttt
tools
¥/ README.md

HPM_SDK is found at D

Bl 001 chain is found at ai imafdc-ilp32d-x86_64-w64-mingu32

lindows [Version 10.0.19042.1415]
rosoft Corporation. All rights reserved.

nerate_project -h
J 1 [-b board] [-a] [-1] [-h]
e clean already existed build directory
fy board for project generation
generate projects for all supported boards
1i all supported boards
-t ty specify build type: debug/release/f _xip/flash_xip_release/flash_sdram_xip/flash_sdram_xip_release
: show this text

D:\sdk_env>,

1.7: generate_project 75 Bl

1.4.3 RESIEITIE
1. f§1F Segger Embedded Studio T/ #J#[#) hello_world.emProject T.f2.

rﬁmo

ELrY;
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rP;t-lc\ro

ELrY;

HPM SDK & _EF 55

> hello_world - SEGGER Embedded Studio for RISC-V V5.66 (64-bit) - Non-Commercial License

File  Edit  View

Project Explorer

2 Debug

Search  Navigate  Project

OO | %

o P

Build  Debug

Target  Tools  Win:

Mi=REN-

Project Items Code

] Selution "hello_world

4 [T] Project "hello_world" 24.2K 5.4K
@ 2pp 180
(1 boards 2
(] components  1fie
(2 drivers  33fles
(0 soc  6fies
(2 toolchains
(3 utils
&) Output Files

Data=RO

3fies

2fies

Output

Show: |Transcript -
7| Loading solution hello_world.emPr
== Completed

| Mapping project information
= Completed

7| Preparing solution "hello_world
=+ Completed

dow

Y N

oject

7] Restoring state from previous session

= Completed

| SEGGER Embedded Studio is ready
~— Completed

to use

Help

Tasks v

4files in 0.0
files/s

K 1.8: Segger Embedded Studio ] 7 hello_world L%

2. riii Build > Set Active Build Configuration > Debug/Release i%&#% 4w 3257 .

© hello_world - SEGGER Embedded Studio for RISC-V V6.12a (64-bit) - Non-Commercial License
File Edt View Seach Navigate Project Buld Debug Target Tools

Window  Help
% Build hello_world 7

© Debug Joo@ o Rebuidhelowodd A7 "
Clean hello world mbedded Studio for RISC-V

Projec tems
® Solution hello_world 9@ Build Solution Shift+F7 ER Embedded Studio for RISC-V
« T Project "hello world" Rebuid Solution AltsshiftsF7

Siapp 1fie Clean Solution

Siboards 2fies

2 components 1 fle W Compie @5 e

Sidivers 31 fles T, Fs 2-bit Rl oller:

Y3 Build and Debug
‘s R ileT.

asoc Sfies ‘
entation overview
Satookhains 3 fies

Sutis 2fies rehensive c

£ Build Configurations.
Set Active Build Configuration
Batch Buid
Parallel and Unity Build

Show Buid Log Ctl+8, Ctl+T

¥ You can access this quickly using Ctt+ S

Show: Transcript | % % Tasks

/) Loading solution hello world emProject

7| Mapping project nformation
Preparing solution helo_workd

/) Restoring state from previous session

7] SEGGER Embedded Studio is ready to use:
Completed

ift+8

onment, com

Disconnected (GDBServer) @) Built OK  INS (No editor) g
- o x
23 x
°
pilation tools, and lbrariesfor building, testng, ng
e, technical
and cros
query, you can submit a
os X
°
4flsin0os

Disconnected (GOB Server) © Buit OK  INS. (No editon)

& 1.9: Segger Embedded Studio 4w 25

3. #5i5 Build > Build project_name i % L%,
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#£—%& HPM SDK % _FI5g

© hello_world - SEGGER Embedded Studio for RISC-V V5,66 (64-bit) - Non-Commercial License - o X
File Edit View Search Nevigate Project | Build | Debug  Target Tools Window Help
E—
o % euidhelo worid [ x
Rebuild hello_world Al-FT

43 Bebup ooE o Clean nello_worid
Project ltems Code | Data-i
) Solution hello_world" [EE o S
+ [ Project hello_world" 24.2% Rebuild Solution Alt=Shift=F7

Japp 15 Clean Solution

() boards 2 © hello_world - SEGGER Embedded Studio for RISC-V V5,66 (64-bit) - Non-Commercial License - o x

(1 components 16

=P a File Edit View Search Navigate Projec Build Debug Target Tools  Window  Help
rivers  33fies

(3 soc (6res Project Explorer ol x =
(2 toolchains 3 fies N )

(3 utils  2fes 1.1 Debug oo® o »

&) Output Files BeTEIe code | DataskO

5] Solution hello_world
4[] Project hello_world"
Qapp 16

(2 boards  2fies
3 components 1%
(20 drivers  33fies

(dsoc 6fies
(1 toolchains  3fies
(3 utits 2fies
&3 Output Files
Output @ x
Show: | Transcript v Y Y [asks v
(7] Building ello_world' from solution hello_world'in configuration Debug 43 targets in 035 =
Completed 157 targets/s
(7] Build up to date
Completed
Build the active project and depend ™ am
| L
Build up to date Disconnected (GDB Server) @ Built Ok INS (No editor) [+]

1.10: Segger Embedded Studio 4w hello_world T.72
4. i Tools > Terminal Emulator > Properties 753 H 1) & 1 ik £ s prfd F 0 B DR B B D234, i
B RHHHE . ROSHFLEWT:
a) 115200 baud rate
b
c

(@)

(b) No parity
(c) 8 data bits
(d)

d) 1 stop bit

S

ELrY;
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i

ELrY;
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HPM SDK & _EF 55

© hello world - SEGGER RISC-V V6.12a (64-bit) - Non.

Fle Edt View Sewch Novste Proiect Buld Debug Torget Tooks Window Help

Projct Explorer £ Optons. A,

 Debug oo oo cense Manager.
Prject toms Coto
S Soion o word G | 2021 hpmscro
 Soksion hakowork Show nstaled Packages
Monualy sl Pacages rdentifier: 850-3-Clause
5 NewFleCompatkon ik F
New Binry e Comparson
Sinay e Comp s
Browser s
31 & rerminl Emdter Cotearin
Admin > © Comeacoma(

int main(void)
{

board dnit( o ,

party »
board_tiner  py,g1s + o _togale);
printe(shel  SOpBs 4

e e

h Novgste Project Buld Debug Toget Tools Window Help

CEET RS 5% o€~

* Copyright (c) 2021 hpmicro

* SPOX-License-Tdentifier: BSD-3-4
#include <stdio.h>
#incluce “board.h

#include “hpa_dsbug_console.h”

deFine LED_FLASH_PERIOD_IN_MS 360

int natn(void)

int u;

board_nit();
hpm_dma_drve board_init_led_pins();

E—— &1hpm_dma drve

Crutis 2fies " Y

0uput iles 2 hpm_enet drvc

printé(“hello worle\n');
ile(1)

u = getchar();
B W= )

3

7) Downloading el workdelf to GDB Sever
1 01 Found 2 viggers

* info: 0] Found 2 iggers

board_tiner._create(LED_FLASH_PERIOD_TN_NS, board_led_toggle);

" SEGGER Embedaed Studi for RISC V V6 123 - Terminal..

Set terminal emulator properties

Option Vake

+ % Terminal Emulator

* Backscroll Buffer s 500
aud Rt 115200
Data its 8
- Flow Control None
 Line Feed On Cartisgo Rotum No.

 Locs Echo, No.

+ Masimum Input Bock Size 4096
parity Nore

< port come

* Port Used By Torget Inerace No.
SetOTR
 Stop i '

Port

The commurications port to se, 2. COM1, COM2 et

nexwinoz oo

OBUIOK_INS_ ReW_ Lnd Col41

& 1.11: Segger Embedded Studio [ic & & [

5. fiil Tools > Terminal Emulator > Connect COMx, 3% f&i 7 Tools > Terminal Emulator > Terminal

Emulator T & & .
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© helo_world

V6123 (64-bi1) - Non-C

FE

HPM SDK & _EF 55

Fle Edt View Sexch Nagate Project Buld Dobug Target Tooks | Window Help

Options. A
CEET RS Lcanse Manager.

Paciage M

Show Installed Packages

Manualy nsal Packoges.

| 2021

Tdentifier: B50-3-Clause

% NewkieCompabon Culok 7
New By i Comparison s
Browser .
Terminl ot ¥ i et cutearom
i " 65 Comnec COMB (15200N81)
i) B
¢
ine u;
board. nie( >
board_init_ B
iy :
boara_tiner  paasis + ea_sops1e);
printe(rher  SOPES '
i1e() e poperes
<

u = getchar();
© helo_world - SEGGER Embedded Studio for RSC-V V6.12a (54-bit)

Non- Commercia License

Fle Edt View Sexch Nagate

Joawow

£ 0utputFkes:

& OutputFils

1.12: Segger Embedded Studio ] Jf & 0
6. siii Debug > Go JMARIHIAIEF, TFLIF(E main KA.

rP;t-lc\ro

ELrY;

Project Buld Debug Trget | Toos

Window  Help

£ Options. Ake
Lcence Mansger
Package Manager. | 2022 womicro
Show nstalled Packages

Monualy nsal Packages. Identifier: 850-3

clause
b NeardeCompuison CulokF
New By e Comparicn "
e o -
it 5 & o Erir oAk
i v

ot atn(void) B Dicomct
€

it u; Send Contol

board_init(

boarainiel bRt
pary

board_tiner s

printe(her | SOpBiS

I G popees
u = getchar();
(e ) ¢

i
printf("sc", 1);

return 0

Shows Target o % s

2 Peparing taget for domrosd

7) rasing el word e on GDB Server

2) Dowrloading helo word f 10 GDB Server
71101 Found 2 wiggers:

Info: 0] Found 2 tiggers

fed_togale);

Disconnectd (G0B Serve) © Buit Ok

CEIE

s x

INS ReW Lnd Coldt
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==
=

%_

HPM SDK RiE _EFf5F

ELrY;

© hello world - SEGGER Embedded Studiofor RISC-V V6:12a (64-bi) - Non-Commercal License:

.
Step Over Fio [clude cstdiohy
Step Out Shi 1 clude "hpm_debug_console.h”
Project Items Code  Data+RO. ” ~
'@ Solution ‘hello_world . Copyright (c) 2021 hr « SEGGER Embedded Studio for RISC-V.
z‘npm,mn:mu int main(void) -
Dhomandine int = Gess x
£ hpm_dma _drue o board_init_led pins(); Expression Value.
o dram.drve . board_tiner_create(LED_FLASH_PERIOD_IN_MS, board_led_toggle); C Sxaosseses
& hpm_j2s_drvec . u'
& hpm_kedc drvc 1
utils 2 fles hpm_pdr return @;
& hpm_ptpc druc 2 v -
@ Output Fi [rerminal Emuiator § sasa X @ X|| Oxs  exe000208
Funcion calndies || 97 oxseoonee
K 1.13: Segger Embedded Studio iz17 hello_world T.F%
lﬁ‘ . . Nt A | =3 INEDS = N =Y = |
7. it Continue Execution 1&4Hiz T2, Ha H=fm ey siriE .
de x x CED %
| e ) Mc ight (c) 2021 by Cont A‘
. e " « SEGGER Embedded Studio for RISC-V |
. # SEGGER Embedded Studio User Guide |
@ Commandine ptons |
oard Using the SEGGER Runtime Library
non_dabug_console.h" &2 Uty U G Y ‘
#define LED FLASH PERIOD IN MS 308 U R—
CdeiiD3380) * Copyright (c) 2021 hpmicro -
o e - + SEGGER Embedded Studio for RISC-V.
#include cotdio > Using the SEGGER Linker
Finchuss o dibu._cansole s e SECGER Rurime iy
#define LED_FLASH_PERIOD_IN NS 300 s Refence 4
int main(void) L
CEe asem x
. board_timer_create(LED_FLASH_PERIOD_IN_MS, board_led_toggle); v neseecees
while(1)
- u = getchar();
. if (u ')
}
& Output Files 5 8 xn
:
55 | $5 |$8 __sS\ $85\ I\,
[ss _ss [s$ S35 33 53 |88 / s | _Iss /88 |
[55 | s |8 | $5 [\$ /33 |8 |sS | ss | A
A Al L AN I W A | N/ Running.

1.14: Segger Embedded Studio iz17 hello_world

8. Segger Embedded Studio For RISC-V IDE Z#=F & (iR #E, AT R R
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(a) i@ ﬁ?ﬂﬁ&ﬁfﬁﬁ%deg@lMTﬁw$ﬁﬂﬁ@@ﬁo
Tips: 15 B W7 s AT i B3 X i A 2 15 T R AR BSAT B M X3 (FEAT 50D SRSzl

© hello_world - SEGGER Embedded Studio for RISC-V V6.12a (64-bit) - Non-Commercial License (Stopped) - o

#£—% HPM SDK R tF¥55

Fie Edt View Sewch Navgie Project Buid Debug Torget Took Window Help

s = o I
g — T M [T e
e m stop ShifteFs ,,;:v,wt AT T R_SET(c); ~ ~
 Soluton hello_world [ Restart Cubsshiftsrs ) g « SEGGER Embedded Studio for RISC-V.
i b © S
R e s om0 sttt
e I
Sboards 2fies 3 stepinto Fi1 uint32 t retry = 8; 3 Uninstalling SEGGER Embedded Studio for RISC-V.
. et e
S compenents 1 e o uhile (1(ptrooLSR & URTLSE_TEMI50) ¢ @ Uiy e SEGGER R i
A Hbo Do s e o) S
S B o e Bt
i afe R
utils 2 i = retrys; e
s e B o .
LA by s o o ¢
2] lext Statement ift+f
£ EGTNET ' ELEHD return status_timeout; GeBE X
v e . e
S SR = .
[ ) o -
s s s
o | R, = axrems
=l T s e -
B ——
: e
¥
L
- ) i
e oo - :
. return status_timeout =D =
O e vclase  waE
e — v
R ——
Dl e
& ¥ __  ABIRV32 o
s e A T o, r e e, g e e
- .
o e st
ptr->HCR = (ptr->MCR | signal); Asi. Rves e
e umn -
s« et 8
| v .
B [ ——
s
saam x @ x| OmR oxooese01e
‘ : g
[EoRRp Au - 4 Ol e ° | oow @x0000001e
- “ = e e e
3073 81 © hpm_stat_t uartreceive_byte{UART_Type* ptr=0:00000960 | » DM, exeee0ee0n
37 328 int_SEGGER_RTL X fie_read(_SEGGER RTL_0:00001D: OIR expo0oeect
00 E; 20 ,g (U . o | OFR exo000cL
:g :i 5: DR oxe0000003.
So  |mmes
it s S g2 |mmes
ga gens bt g e
g sed
s ]
s ]
s ]
s ]
e ]
FEr ses
senue zpes
sms gananinn oaaszEns
e T
57 . A
1.15: Segger Embedded Studio #2747zl
(b) IEit view EI N RS HFTHAE R, Fiits. WAL HRRIDE Dé%ﬁﬁ
© hello world VY6122 (64-bi0) -
ST oo e e 1o et e ot
T o Sl x| et wors (CEEERERD v x| D ® x
[@ ouont CohAR+O. me a0ae 0 Thiowold - 11t seceive byte(UART_Type’ pli 00040000, int1* yte=0:0006bf) Jee s mcmBan = aB e
, s 2 -
T DU s
B Mooy e Cunez y Seagen et
e U i —
g, o : i
= code Outine CuleAeU. " w2 retry = 8 J unnsmh'\q ss:.::k Emﬂﬂeﬂ Stucdo for RISC-V.
I s P . e s v e ) < .“““WM
p o || S R
. uruk, Lo
b et
P ; e e
e e e
o P Fle Edit View Sewch Navigate Project Buld  Debug Target Took Window Help
oA B “x
B e e T —— s eemomaln
B st CulvARss . Copriens () = o “ SEGGER Embedded Studio for RISC-V.
B - geomn
o ‘ : I
. : e
Registers a ummmg smux Embedded Studio for RISC-V.
= e i
More Debug Windows Sinclude heard 1 . *Us
T e ]| S Ak e o
e 5 ‘ a0 p, s, 32 Sdefine LED_FLASH PERIOD_TILNS 360 sl
L g8 s, o i
jo AlteshifteRetum a2t o, Mo R0 . i
oy g o T T TE
h:qx a5, -xnm e board_nit(); Never - aw LI
2L S e o k| B,
: 5 — -
T o [N L, © | —
iF (retry -on_geray_coum)| e T, 280
N 0001 nop o 1ui 35, @xeee1 . printf("hello world\n");
: e g .
) : Bltu 35, 34, Gx0000095C i FRE T
b D e |
: i : T
A—— : i
. ;
4, 150 01c12783 1w a5, 28(sp) U printf("sc”, u);
B 1o,
B e .
;
T =
: ey
: ) Seteie] eimslolals s
> m 3z 15 -mu—;x: Lol ==
S
break; o N !
, o
o
200 DX o
T P
b
winclude "hom_omp_dry. 28876757 addi a5, a5, 904 s
winclude "how csr regs.h’ - oo bgeu a5, a4, 0x00099388
! i B — —
e S —
-
. 7 » NAFE
‘ FEE
2 5 6F F 4 xoo000050
o o ox000000f2
v as, zero o o
15 sddi 5P, 32 H o
o arin
e feeeceere e 7 &
( s Shdg
e

/

& 1.16: Segger Embedded Studio ¥l &% &
B INE AT, T BN INZ AN A AT A AL B P A7 s N
siiti Group #H,  MAH HH SR B O PR B R I P A7 AR 2 ST

Note: 7E £ F M3 a7 47 3 B 1E B TR IZ /M BT8P L2 4T, B2 1d % Segger Embedded Studio For
RISC-V 21T 4.

I
M, AE AR A a8 1 T RF

i

ELrY;
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$—& HPM SDK % _Fers

S |t oians =« x @mD x
elnoaalo|cials offe g o
ok s e Register window © ot Optons.
S . g e st
i rie, acee) ey e ot
gt buton Doscription e
e E Dispay the CPU, special functon registe,an peipherlreiser groups 0 Brespon erprssions
s gt > I Seni ———
7 @ Debug expressions
) - o e e e oGt o
), t6. ! 7 P v
Gore er sauem x
B seto aczero) =
S i seacen) . coesion e
b e Using the registers window
fag F1, 2e0(a4) ped, the Registers windows update to show the cur alues of the registers. Items that have changed since they were previously displayed ar
Hohighed 1.
e To activate the first register window:
1 fs1, 6(ad) o Sctiunte the fiss egivh -
fovonnd fe5, Tan, 136, 123, rre - View > Registers > Registrs 1o pres CuleT. .1
Flw fal, 82(s0) o e
Toamnin
pivpries
et o) Dislaying CPU reistrs

i 5p, sp, 32

e s w321 « Ao NTMRO.
- 2808) the curtenty seected thiead sing the the Threads windos P pe i iR ot =
a1 0100062294 cboard_init> To display a group of CPU registers: cpu.Rvsz « AL otpsHw aus ARTS
5 Q) Machie-Level CSRs- HOMA bees NG T
: anbave . e oct eneto ez sopi0
as al ext A i_timer_create> isplaying special function or peripheral registers porR UARTS.
printf( rlan); The Registers window shows the st of eister groups defined nthe memory-map file the applcation was bt i CFG Gri00 251 o UARTIG
- iy ws s e wwarrs
Ju1 oxaceesies <puts> Show Targat 7 s ar o sGPR o s ey spiz oz
u = getchar(); 2 rasing et warkdef on GOB Server im0 vod et oo s woR uARITS
: 3 (u = e, 200 2 Downioading hello wordelf to GOB Server 8K8in02s BPOR GPTMRS coc s ser
e 1u 34, 12(sp) ‘Download success L] o BsEC GPTMR4. MBX0A e TRGMO
o a1 ok e ko soC VAD
bne 34, 35, 0x00000174 10 Found 2 tiggers. sumv o 4 TRGM1 ——
princeC'ser, w3 . it xoma
K 1.17: Em io 1 4
.17: Segger Embedded Studio 1E3¥% 4
miidi Help > SEGGER Embedded Studio Help & i 1o
(c) & elp edded Studio Help ik o
© hello_world - SEGGER Embedded Studio for RISC-V V6.12a (64-bit) - Non-Commercial License (Stopped) - o X
o® x 4 _SEGGER Embedded Studio Hi 3] ? x
oa® o 4 v o |Ohd® Contents ClrARFl fEGta o b m e a0 aa = earch He
Code | Datark0 | € Previous Topic N
il |+ SEGGER Embedded Studio for RISC-V
Create Support Report. T @ Command-fine options
@ Keyboard Map. # Using the SEGGER Linker
#define LED_FLASH_PERIOD_IN_MS 300  tiites Reference
int main(void) e
& hpm_can_drvc K : ¢ 5 Qesa x
83 hpm_dma_drc " board_init_led_pins(); Expression Value
5 printf(“hello world\n'); retry x60001190
B hpm_gptme dree while(1)
hpm_i2¢ druc « {
8 hpm _i2c_dr . u = getchar();
8 hpm_lede_drve }
8 hpm_pdm_drvc = printf("%c”, u);

£ hpm pmp_drvc ¢ a x
£ hpm_pmu_drve

8 hpm_ptpe_druc « SRR O Sl o

£ hpm_pwm_drvc

Neme | Vae ~
& hpm.mg_drve
B hpm ste drve ABI,RV32! om
2hpm_sdp druc
3o s drec ABI, RV32E o
B hpm spi drvc
£ hpm vart drve 1
1 ol
B hpm_usb.druc 1 ABI. RV64
£ hpm_vad drvc
£ hpm wdg drvc - Py, RV32l o®
soc sfies @pc  oxeo000960
@x1  oxeeeeldrc
Sitoolchains 3 fles [ i3
Qs 2fies +|| Dx3  oxoeescso
& Output Files Oxé  oxcoeseseo
Terminal Emulator B %|| Ore  orosasorse
®3 & o @x6  oxco00s000
Ox7  oxe0000000
Function Call Address
& oxeooes7as
S5\ S8\ $888sSS\ S8\ S5\ S8\ © hpm s L seceve 100000090 | G4 60008908
$8 | $5 |88 _ss\ 55\ 388 |\_| int_SEGGER RTLX fle 0:00001078 || @x16  6xf0640660
S | S8 |85 |”Ss |SSSS\ $SSS [SSU Sssssss\ ssssss\  ssssss\ faetc) 00010 || @xt1  axdoavteee
$5595555 3559555 |SS\S9\58 $S |55 |58 Iss _ss\ 88 _ss\ nt maind 00000158 || B ass0
s _sslss _ / $$ Iss |ss / $$ 1T \_Iss /88 | void reset handier) 02CC ol oboensts
5 | ss I8s | s \s /35 38 |88 | ss| 8| ss| stot) e
ss | ossiss | $8 | \/ 88 [ss [\sssssss\ 55 | \ssssss | 5 |exa0000050
O R | I _ s @x1s  0xe0000030

hello world Ox18  oxe800000

©GDB Server OBuItOK INS R+W Ln4Col41

1.18: Segger Embedded Studio #5 1}

ELrY;
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#£—%& HPM SDK % _FI5g

1.5 ¥ #i sdk_env F{] SDK/toolchain 5/
(EIK— M5 U AT T sdk_env 11 SDK BLJX toolchain.

1.5.1 ¥ i sdk_env H1A7 SDK

1. F# M hpm_sdk.zip.
2. B¢ R 511 hpm_sdk Ji % sdk_env H3X T, #ifR 7] LAZE sdk_env\hpm_sdk\ H & w] LA E] env.emd.

> sdk_env > hpm_sdk >

Name

arch
boards
cmake
components
docs
drivers
middleware
samples
scripts
soc
utils
| | .checkpatch.conf
2 .gitignore
' .gitlab-ci.yml
=| CMakeLists.txt
(%] env.cmd
B env.sh
| | LICENSE
¥ README.md
¥ README_zh.md
|| VERSION

1.19: 337 SDK

1.5.2 =3 sdk_env 147 toolchain

1. F# toolchain (LA rv32imafdc-ilp32d-x86_64-w64-mingw32.zip A1),
2. K f#EJ5 1 toolchain it % sdk_env\toolchains\ Hx ', #if&AI LA7E sdk_env\toolchains\rv32imafdc-
ilp32d-x86_64-w64-mingw32 H %11 LA 2 bin SCAF¥

zzzzz
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FE

HPM SDK & _EF 55

sdk_env » toolchains »

U O ¢

Name v

rv32imafdc-ilp32d-x86_64-wb4-mingw32
¥ README.md

K 1.20: # I toolchain

3. 4i%E start_cmd.cmd, HEHIEAL & TOOLCHAIN_NAME.

v
Data (D:) > sdk_env »

Name

hpm_sdk

3 start_cmd.cmd - Notepad

File Edit
@echo off
setlocal enabledelayedexpansion

Format View Help

toolchains |@rem Please modify the following variable

> set TOOLCHAIN NAME=TO BE UPDATED

tools

. set HPM_SDK_BASE=%~dp@hpm_sdKk

%/ README.md

View
C » Data(D:) » sdk_env > toolchains

Name

rv32imafdc-il
¥ README.md |@rem Please modify the following variable

¥ % 3

J start_cmd.cmd - Notepad

File Edit Format View Help
@echo off
setlocal enabledelayedexpansion

set TOOLCHAIN_NAME=rv32imafdc-ilp32d-x86_64-w64-mingw32

set | =%~dpdhpm_s

set PYTHONPATH=%~dp@tools\Python3\Lib\site-packages

set HPM_SDK_TOOLCHAIN_VARIANT=
set OPENOCD_SCRIPTS=%HPM_SDK_BASE%\boards\openocd

Kl 1.21: B3 start_cmd.cmd # TOOLCHAIN_NAME

i

ELrY;

@rem Normally the following variables don't need to be updated
set PATH=%~dp@tools\cmake\bin;%~dp@tools\python3;%~dp@tools\Python3\Sci

set GNURISCV_TOOLCHAIN_PATH=%~dp@toolchains\%TOOLCHAIN_NAME%
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21 &Y
Az T HPMB750EVKMINI & 1 5 2444 RT-Thread Studio [FIHG#E FF 55K,

2.2 INEIARMH:
F 7 ##1E RT-Thread Studio 12225 41 f kA AEXT HPM6750EVKMINI I K& ISR .
o 25711 (Board Support Package)

o ¥ a% 1 E4# (Toolchain Support Package )
o X %% ¥ #14 (Debugger Support Package).

221 ZEWREZHG
M T B4 H “SDK Manager” ElbR, 725 H B % H 4k 3] “Board_Support_Packages”, Ff £
TR “HPMicro”, & HPMGB750EVKMINI, MR8 bk SF s A, 110.2.1, fidi’Install 1

packages” 5EHK %% .

T oy

|

| File Edit Source Navigate Project Ru
S R-8Q vigt®IvD@BMviBiovy
() Project Explorer 2 = B [dmainc 2

| s e e e

5]

Resource Library

Name Size Status Description
() £# ES-PDS-ES32F0654 Not installed
() % ES-PDS-ES32F369X Not installed
v () Nations
| (0 2 n32g45xvi-stb Not installed
| v [J= Renesas
i [0 €% CPK-RA6M4 Not installed
v (M Nuvoton
[0 €% NUMAKER-PFM-M4€& Not installed
[0 €2 NUMAKER-M2354 Not installed
[0 €2 NUMAKER-IOT-M487 Not installed
[0 €2 NUMAKER-MO32KI Not installed
v ()& Other
() % BLANK-PROJECT-TEN Not installed
v (J= HPMicro
() &% HPM6750EVKMINI Installed
v [J% ToolChain_Support_Packag RT-Thread Studio ToolChain Support Packages
(0) £ GNU_Tools_for ARM_En Installed
() £ RISC-V-GCC Installed
() &% ARM-LINUX-MUSLEABI Not installed
(CJ £ RISC-V-GCC-WCH Not installed
Resource pack imported successfully Show Log

2.1: %23 HPMB750EVKMINI #r 2% 37 e fu

16
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$ &% RT-THREAD STUDIO R _FF$55

222 REmFH[IEE
M T E Y “SDK Manager” FbR, fE#HIE D 4K E] “Toolchain_Support_Packages”, F:7F
T )72 T IR E] “RISC-V GCC”, I&HECHURA, #1 “10.1.0”, siif’Install 1 packages” JE .

D workspace - RT-Thread Studio

File Edit Source Navigate Project Run Window

nelp
Amih g | |~ SN DS 'j%“rlfj"'?' v Quick Acce
& Projec.. 22 % Navig.. O - B
= RT-Thread SDK Manager - O X
Operations

Resource Library

Name Size Status Description
() 22 NUMAKER-IOT-M487 Not installed
> () 22 NUMAKER-MO032KI Not installed
v [C) 2 Other
(C) £ BLANK-PROJECT-TE} Not installed
v (] £2 HPMicro
() 22 HPM67S0EVKMINI @ Installed
v @ | ToolChain_Support_Packag RT-Thread Studio ToolChain Support Packages
() &% GNU_Tools_for_ARM_En @ Installed
v % RISC-V-GCC
£ 10.1.0 (2020-09-10) 80.7 MB Not installed released v10.1.0
() 2% ARM-LINUX-MUSLEABI Not installed
> [) 2% RISC-V-GCC-WCH Not installed
> [[) 2% RISC-V-GCC-KENDRYTE Not installed
v [} 4# Debugger_Support_Packag RT-Thread Studio Debugger Support Packages
> ()22 )-Link @ Installed
() % ST-LINK_Debugger @ Installed
() &2 PyOCD @ Installed
() &2 QEMU @ Installed
(] 2% OpenOCD-KENDRYTE Not installed
> (] % WCH-LINK_Debugger Not installed

Install 1 packages Delete packages.

‘ Resource package deleted successfully Show Log

T

K] 2.2: %% RISC-V GCC T Hi#

2.2.3 ZEIAXFBIFG

M NEaERE L “SDK Manager” ElFR, fEgfH A L H$ %] “Debugger_Support_Packages”, 1t
T F2R 5 T 4R 3] “OpenOCD-HPMicro”, ik i fIRA, w1 “0.2.07, riidi’Install 1 packages” 7¢ %% .
SRR RS, H M RT-Thread Studio %% H 5%~ J"repo/Extract/Debugger_Support_Packages
/HPMicro/OpenOCD-HPMicro/<version>/tool” H 3% Tk #|"FTDI_InstallDriver.exe”, X{iiiZwiFF 7 56 SR 2 )

xxxxx
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—_— Y =1
"% RT-THREAD STUDIO % EF¥5m
4
-Thread Studio
Navigate Project Run Window Help
N RS DiBA®Iv@ M GCvDw Quick Ac
& Projec... 52 |% Navig.. = O E
P e—
{5 RT-Thread SDK Manager - [m] X
Operations
Resource Library
Name Size Status Description
() 2 HPM6750EVKMINI @ installed
v ()% ToolChain_Support_Packages RT-Thread Studio ToolChain Support Packages
(C) % GNU_Tools_for ARM_Embedded_Pro @ Installed
v (J £ RISC-V-GCC
(C) 8 10.1.0 (2020-09-10) 80.7 MB Not installed released v10.1.0
Not installed
Not installed
Not installed
RT-Thread Studio Debugger Support Packages
@ Installed
@ installed
@ Installed
() &2 QEMU @ installed
(] &% OpenOCD-KENDRYTE Not installed
(] &% WCH-LINK_Debugger Not installed
(C) % OpenOCD-Nuvoton Not installed
v OpenOCD-HPMicro
£ 0.1.0 (2021-01-17) 9MB Not installed Initial OpenOCD-HPMicro Debugger Support
v (] @ ThirdParty_Support_Packages ThirdParty Support Packages
Install 1 packages
Resource package deleted successfully Show Log
=

2.3: %% OpenOCD-HPMicro i 28 3 ##0,

2.3 HEIIRE

£ Project Explorer 7% [ AL iy AR A B, 7E5 H RS P AR K R 7 New” ->” Project” , i ” RT-Thread
Project”, T s 7 Next, 73 H () & I bk o “Based On Board ”, Hi 3 Hi 21 R % H o N TR ZFR, 40 “blink_led”,

Hi” Finish” 52 LRERIEI % .

ce - RT-Thread Studio

t Source

Navigate

(LN

& Projec.. 22 % Navig...

£ New Project
Create RT-Thread Project

Input project name, choose RT-Thread version and select one Board and choose.
template or example.

Project name: blink led
8@ Use defauit location

CAUsers\hpm15\Downloads\RT-ThreadStudio\workspace\blink led

OBase ONMCU  © Base On Board

Board: HPMG7SOEVKMINI

BSP: 023(offline)

Type: Template

RT-Thread: 404

Adapter: F12232 Port: JTAG

< Back

Finish

Cancel

2

Quick Access | & || C/Cr+ % Debug

-8 Eo.u =B s

B
An outiine is not available.
7 HeM:

SOEVKMINI Board Information

Board Price: 3500 USD @By  Mcuon Board: HpME750

© Board Repository
HPMG7SOEVKMINI is a development board based on the RISC-V core launched by HPMicro, with rich
on-board resources and on-chip resources for Display, Audio and motor control applications.
Features:

‘o MCU: HPMB750, main frequency 816MHz, 2MBytes SRAM

« RGB LEDs

« On-Board 16MBytesQSPI FLASH, On-Board 16MBytes 16-bit SORAM

 Buttons: 3, RESET, WBUTN, PBUTN

» Debug Interface: On-board FT2232

« On-board SPI WIFI: RWOO7

~ manual

B | UG 20211229 =2t

~ sheet

£ HPM6750_Fact Sheet V10 HPMG750 Datasheet

2.4 &1 RT-Thread Tf%

2.4 FRiIFFIFN

i

ELrY;
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$ &% RT-THREAD STUDIO R _FF$55

241 “wiF
Rk EPR F 4 bR, SERE blink _led TR 4 1
> workspace - RT-Thread Studio

File Edit Source Navigate Project Run Window Help

=l LS ANI=-HUPET PR . R 41-F R EOR
; ., Build 'Debug’ for project 'blink_led’
L Projec... & e . J
05 v
= blink_led

2.5: HiFH N RT-Thread Tf%

2.4.2 Ak
1. 47 BOOT PIN %] BTO: OFF, BT1:OFF (i, &
2. ¥ USB TypeC £ C LIHfAZINR T# “PWR DEBUG” i 11, A IEANF MK USB H. St TH)
LED7 (=) seileht, $iM USB EEH:IEH
3. TIPSR & 8 BT, W putty 503 MobaXterm, ZEREMERK) USB 5 h M .
4. 27 Ctrl + F5” i fiifidn %8 RT-Thread TREAT /R IR FEbR, F2F2fF1E main BN CI4L, [FIRS
B 2 24T E I N A

\ |/
o L Thread Operatwng System

/ |\ 4.0.4 build Jan 14 2022 16:38:13

2006 - 2021 Copyright by rt-thread team

msh ,.f’:)l

2.6: RT-Thread JEh{s &
5. ¥ F5 8¢ T B R EbRIC R P 4k 404T, R, #E RGB LED 4T &K IR IN 4k o

nnnnn
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BE

RT-THREAD STUDIO fRiE _F+5F

Dworkspace - blink_led/applications/main.c - RT-Thread Studio

File Edit Source Navigate Project Run Window Help

- [m] X

My Q]S viki® e viDi» M3 oS 0| Si®vicy D v QuickAcess || B | BC/C++ | Debug
#Debug 3% [ Project.. = O | @ mai. ReUME M) it gecs SO 0-VR %B&ERP 2 O
. “ 12 #include "board.h" Eelriet v
v [€] blink_led.OpenOCD.Debug [GI 13 Name Type
v i rtthread.elf 14 void thread_entry(void *ar‘g); ©9= thread0_arg uint32_t
v o Thread #1 (Suspended : > (® thread0 rt_thread_t
= main() at main.c:21 0:
» openocd.exe
» riscvb4-unknown-elf-gdb 8=int main(void)
board_init_led_pins();
static uint32_t thread0@_arg = 0;
rt_thread_t thread@ = rt_thread_crea
rt_thread_startup(threado);
o
return 0;
v
4 »
& Console 2 . Problems (2 Executables & Terminal & Debugger Console 0 Memory = B8

L
blink_led.OpenOCD.Debug [GDB OpenOCD Debugging] openocd.exe

| BpEREE Oy

Info : datacount=4 progbufsize=8
Info : Examined RISC-V core; found 2 harts

Info : JTAG tap: hpm6750.cpu tap/device found: 0x1000563d (mfg: 0x3le (Andes Tec

Writable | Smart Insert 21: 14

&l

K 2.7: iz1T RT-Thread T.f%

ELrY;
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31 MAER

B3 A i3
Rev0.1 | 2022/07/26 HIRREAT -
3.1 RAEE

nnnnn
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