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1 RFAFM 1.1 FHAE

m

1xa:

i)

1.1 FHAR

AT FEHIR S = GMD AR, BE a3, THE%
2. R, QIETE. SAIAMKA GMD 82 M TR, MWELE. T
T, WikizgiT T QEMU i 51X, Code Coverage jfg. Profiling
Thiess, BRI P U2 GMD 8 iR, e RSCE. K
T e R A S AR RN SRR IR 7 i 91 R S5 B 42 % GMD 2025.01 i
A, BIERAERRAT SR, oG R ReigE 2R, BRI RARA TG
BN

1.2 #R 30

I B L SR M EE www.gowinsemi.com ] F#k. &F& DL HHE
A

e |PUG928, Gowin EMPU(GW1NS-4C) IDE #{%% T it
e MUG1186, Gowin EMPU(GWS5AS-25) s & H P F it
e |PUG536, Gowin EMPU M1 IDE ¥/t %% T it

e |PUG910, Gowin PicoRV32 IDE ¥ {42 % F i

e |PUG919, Gowin EMPU M3 IDE ¥/t %% T /it
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http://cdn.gowinsemi.com.cn/IPUG536.pdf
http://cdn.gowinsemi.com.cn/IPUG910.pdf
http://cdn.gowinsemi.com.cn/IPUG919.pdf

1 RFAFM

1.3 Rifi. 4R 15

1.3 Rig. HERgiE

AT B RAE | Sl 15 S AR IR R 1-1 s

R 11 RE FEWIE

AR GEBEE LR =Pl
GMD GOWIN MCU Designer 15 2 P i 4 AT A
)

ARM Advanced RISC Machine G TR R TH AL

RISC-V Reduced Instruction Set Computer | & FAUKE faj 5 211 H ML
Five

IDE Integrated Development BT R IREE
Environment

MCU Microcontroller Unit Tz E T

FPGA Field Programmable Gate Array B v] G AL [ TR 51

SoC System on Chip RS

GNU GNU’s Not Unix H HTF R R 4t

GCC GNU Compiler Collection GNU a8 &1t

GDB GNU Debug GNU 1A%

OpenOCD Open On-Chip Debugger T8 A _E R

QEMU Quick Emulator THERAL 2%

CcDT C/C++ Development Tooling C/C++IF R T H

EPL Eclipse Public License Eclipse ALV ATHIE

ABI Application Binary Interface N FH gk 1

UART Universal Asynchronous SRR AL %
Receiver/Transmitter

GPIO General Purpose Input/Output 168 FH 4 N\ i e

14 BRZFHSRIG

P PRI AT A BOR SR, AR AR R A AR A B R, W]
SPANGIIS Y

MHk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2 ik

2.1 B

GMD #fF & E =8 3 A FPGA + MCU SoC ZEMI I fhke i, £T
JTE GCC % i T HA5 T Eclipse HE42, H X0 K —4 MCU 4
FERAE, XFEHEH M CIC++HRANRBAFT K, B R G PR s
MCU I R FE R AR S i . B4 PEAE AT $AT SO L Rk,

29
~J o

GMD #F4E /% T OpenOCD. QEMU &8 51 TR, [ETHFRA
BRI IT TR, P e A 5 0 - 4 FE 1) 7L

GMD # A4/ 1 Geov #1 Gprof # 4+ T..H, X #F Code Coverage Fl
Profiling Zh&¢. Geov #fF T HZE— ML C/C+H+RIBEBHZ RN LE, 5
GCC HAHMC G, FL[F SN C/IC++IRFIIER] . Thae BRI 7 3 78 a5 I
. Gprof A LHEZE—/AMERESHT TR, nICAFBIIF KN AR C/IC++12
¥ BEAT G, @it Gprof nf LLIRE BT Hh AR E B A K
B PATH S, SRARET . SRAREFEIT IR BA EEER.

GMD ¥tk % i = Arm F1 RISC-V ZE# 1 MCU 7= 5, A3
Gowin_EMPU(GW1NS-4C). Gowin_EMPU_M1. Gowin_EMPU(GWJ5AS-
25). Gowin_EMPU_M3 #1 Gowin_PicoRV32 4.

GMD B F AL S H, T IR gmEARAY . BB mIRLS R, 124
RS, T & FEM Programmer, 7] DLERIE B 50 R &0 6E,
S B AR AR .

2.1 BEHE

SUG549-2.0

Eclipse “F- & XA IR GEE, $24% EPL ALY aHE (4
. JE) LLEEIREARA]. Eclipse A& RiE—MERT&, BT
Eclipse V- & HE1TH Wz 4b, HAhFTA hREE A T A FE Rt . TR
NGB R Eclipse BFIA R RY EF 6 iR, WAl B K75 2hhe
At . —AMEAE AT DAE N S — AN, AT S e K AR RS B4R 1o

T Eclipse CA&EAEX# REMH, —5 WM H LBt
Eclipse IDE B, A MEAME Y e, — KB T LLZ% Eclipse
B SCRY e A AR, X BAHERE LN R R 2R ST Rk
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2 Wik 2.2MCU ¥
® https://help.eclipse.org/latest/index.jsp
® https://eclipse-embed-cdt.qithub.io/
® https://mcuoneclipse.com/
2.2 MCU % ¥
GMD # 2 F S~ MCU. WAZ 221 5 B /e FPGA #3-tnsk 2-1
Fhoso
% 2-1 MCU %
MCU WAZ AN FPGA 234
Gowin_EMPU(GW1NS- | Arm Cortex-M3 | GW1NS/R/ER-4C
4C)

Gowin_EMPU_M1

Arm Cortex-M1

GW1N/R %71
GW2A/N/R/NR %]
GW3A/R #%]

GW5A/NT/NRT/R/RT/SISTIT %%

Gowin_EMPU(GW5AS-
25)

Arm Cortex-M4

GW5AS-25

Gowin_EMPU_M3

Arm Cortex-M3

GW2A/N/R/NR %7

Gowin_PicoRV32

RISC-V

GW1N/R %7
GW2A/N/R/NR %7
GW3A/R %7

GWS5A/NT/NRT/R/RT/SISTIT #%1
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3 P kH 3.1 T 3H

o>
A

3.1 FAXH

e Windows 10/11 (64-bit)
e Ubuntu 20.04/22.04/24.04 LTS

3.2 BITHE
o AN 4GBiziTNAE
® il 6 GB = |H]
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4 TG 4.1 AT #

Bz

4.1 RETH

GMD .55 Windows A Linux BN ] 2 46 46 £ -
® GMD_20yy.xx_win.zip
® GMD_20yy.xx_linux.tar.gz
!
o BRIFTRET, R G 7R I
o RIFLERAAIR “20yyxx” W) “y” FoREAES, X7 LR BERIRATRIK -

A TE S A al b B, R AM R85, XM Windows
&% Linux ) GMD #4454

H /i &7 Windows 10/11 64-bit. Ubuntu 20.04 LTS 4G uEdit,
FA18H BA_ERRAS O34 R Gt

4.2 IDE &3
SER GMD 8B40 T35, AW GRIAT B8, T AT
7% IDE MBS, TFEMERAETPA A,
GMD # T FE i License, 7 BEL3EFT HAS H »

%41 Windows x4~ GMD #/4: GMD_20yy.xx_win.zip, fiftJ& )5 &%
FICAEIER A, Wk 4-1 Fiow.

| 4-1 GMD REFET MR
GMD #3044 i3
configuration GMD A3 47 3 77 A 1 A S s B 7 B S A
dropins F P T3 D0 FR 22 B4 A S A
features BAT T REAH R H AR
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4 TSR 4.3 WNE)24%

GMD A0 ik

plugins JIr A O e adfr SOt

tool BT, i Programmer. GoBridgeDriver
toolchain BT B %%, %141 GCC. OpenOCD. QEMU
GMD.exe GMD B AfF R AT 30, XdiizdT GMD it
GMD.ini GMD 3 AHIhE A S A

ver.20yy.xx.txt P A28 ] 3 B SCAE

4.3 BEhE %

GMD #4>Z F# Ff OpenOCD ik Arm #1 RISC-V MCU, DLEAf#H
Segger J-Link i, Arm MCU. OpenOCD iR 32 GWU2X.
GWUSB. Olimex. J-Link & &z BAFEGEE =07 8 WRR RS, &
Windows 4t N 223 WinUSB ¥4 0k5h . Segger J-Link i, Zi2cd
Segger J-Link IR E] .

£ Windows £%i I, GMD 432 714 Ff GoBridgeDriver Jx 3/ 4K {4 &
A WInUSB #4F9K350, T GMD #ffF, EFSEHRE “Gowin >
GoBridgeDriver”, T GoBridgeDriver JXzh#f (Zii PC & F R AR ),
il 4-1 fE 4-2 Fios .

[# 4-1 #%#¥ Gowin > GoBridgeDriver

W workspace_cm3_h - GMD — O X
File Edit Source Refactor Navigate Search Project Run Gowin  Window Help
i | 7 v =] “*’dz L] | Uz‘i UE% Programmer ~0- 8 - % A M= O
- - = v | GoBridgeDriver Q ®|BEE
. U »
5 Project Explorer % = 8 4 SDK and Document =g 90 x| % =78 4
& = P g =
== ‘ f: g Ll
LI em3_deme There is no active editor
1J ecm3 freertos that provides an outline.
=% em3_gcov_demo
1J cm3_gprof_demo
LI em3_rtthread_nano
I em3_ucos il
[£ Problems 4= Tasks B Console x [ Properties = 8

X| ¢ o5 BECBE B0
CDT Build Console [cm3_gcov_demao]

U cm3 _gcov_demo
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4 TSR 4.3 UWKE) 2%

[# 4-2 GoBridgeDriver JREIE &

B GoBridgeDriver V1.0 — x

Device Options Help

Device w Edit

Driver WinUSE {v5.1.7500.16385) | =
| | = | :

Install WCID Driver hd

0 devices found.

SR TUR R & 1 B SR Bl 22 3T ik U R ST
4.3.1 GWU2X

H GWUX /M4, WERZ= B USB to JTAG & f, HZH
LR P 3R 22 GWU2X BBk 5] «
1. i GWU2X B & A PC AL,

2. EFESEEAE “Options > List All Devices”, #|%4H A 2.4 A PC 41
1] USB ¥ %%, WKl 4-3 ffios.

[# 4-3 %#¥ Options > List All Devices

GoBridgeDriver V1.0 — bt
Device Options Help
~  List All Devices

Devie »  Ignore Hubs or Composite Parents

+ Create a Catalog File
Driver [os  Sign Catalog & Install Autogenerated Certificate

USE IC. Advanced Mode
Log Verbosity ;

WCID

=

4 devices found.

3. KA “GWU2X”, E#HEIKZ) “WinUSB”, Hiifi “Install Driver” %
AT IRZ, WnE 4-4 FoR, RS IR R] S AR Al Y 2
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4 TSR 4.3 JRB)2AE
& 44 GWU2X B IREh R %
GoBridgeDriver V1.0 — *
Device Options Help
Device | GWUZX w | []Edit
Driver | WinUSB (v6.1.7600.16385) | Ep |WinUSE (v6.1.7600.16385) |2
Reinstall Driver hd
weI E
4 devices found.
¥E!
o WAUHHT A AR LIRS, ZikTUL Ry “Install Driver”;
o IR O AT AT RS, XTI Ry “ Reinstall Driver”;
o WAHAET IR Ol Hpl IR, Zaik I Ry “Replace Driver”.
4.3.2 GWUSB V3.3

SUG549-2.0

W

Hix GWUSB V3.3 T #i/ifi#s, W& FTDI 232H XGHEE S fr, i
MDA P IR 22 GWUSB V3.3 # A 3k3)

TH# GWUSB V3.3 i &4 A PC EHl.

1
2. EFESEHES “Options > List All Devices”, %12 Hi A C4EA PC 41
1) USB # 4.

3. kRS “Dual RS232-HS (Interface 0)” 1 “Dual RS232-HS
(Interface 1)”7, EFIKZ) “WinUSB”, H.ifi “Install Driver” Z23& {4
Xz, 4k 4-5 frox, FHSE R ZIRI AT 58 s AL DR B 19 22 3

4-5 GWUSB V3.3 S IR g & &

GoBridgeDriver V1.0 — ot

Device Options Help

Device |Dual R5232-HS (Interface 0) ~ | [JEdit

Driver WinUSB {v6. 1.7600. 16385) | z

WinUSE {v6. 1.7600. 16385) | CL|>

USBID|[J403 Hsnm ”uo|

WCID IEI

5 devices found.

Reinstall Driver bl
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4 TSR 4.3 WNE)24%

4.3.3 GWUSB V4.1

=z~ GWUSB V4.1 F#/AiA%, WE FTDI 232H HUEIES H, E5
HE DL 5 223 GWUSB V4.1 B A4-IRE) .

1. 15 GWUSB V4.1 % 4&3@ N PC EHL.

2. EPESEHEL “Options > List All Devices”, %12 Hi A C4EA PC FH1
ft) USB %4 .

3. kP “Single RS232-HS”, E#FIKZ) “WinUSB”, H.if; “Install
Driver” ‘3BTRS W& 4-6 Firs, 855 %I BI AT 58 B A 9K B 1) 22
.

& 4-6 GWUSB V4.1 3 4IREh =%

B GoBridgeDriver V1.0 — >

Device QOptions Help

Device | single R5232-HS “ | [C]edit

Driver |IihusbK (¥3.1.0.0) | ("

USB ID 6014

Replace Driver
WCID IE

4 devices found.

WinUSE {v6. 17500, 16385) | =

w

4.3.4 Olimex
ARM-USB-TINY-H Jiz 4 Olimex #i%%, WE FTDI FT2232H i 5,
HS UL 2223 Olimex BA4-IKE) .
1. i#H% Olimex &% &4 PC E£41.

2. EESEHES “Options > List All Devices”, %124 g 24 PC 41
) USB & %%

3. iK% “Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface
0)” F1 “Olimex OpenOCD JTAG ARM-USB-TINY-H (Interface 1)”, i%
BUKZ) “WinUSB”, it “Install Driver” 23S Uk st & 4-7 fir
N, AHEE T 2 RIA] 56 U IR BN I 22 36
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4 TSR 4.3 UWKE) 2%

& 4-7 Olimex B{4IERN 2234

B4 GoBridgeDriver V1.0 - x

Device Options Help

Device | Olimex OpenOCD JTAG ARM-USB-TINYH (Interface 0) | []Edit

Driver |IibusbK (v3.1.0.0) | =

WinUSE (v6.1.7600. 16385) | =

USB ID |15E!A Hnnz.q ||nn ‘

WCID IE

5 devices found.

Replace Driver hd

4.3.5 J-Link WinUSB
J-Link Wik &%, WESIRELN POy J-Link 223 WinUSB 267 £
5l
1. 58 J-Link 548 PC EHL.

2. EFESEHES “Options > List All Devices”, %12 H1 A C4EA PC 41
1) USB # 4.

3. EFEEE “Jd-Link”, EFIRET “WIinUSB”, i “Install Driver” 223
AR an K 4-8 o, FHAE R ZIBI AT 58 s IR B 11 22 3%

[ 4-8 J-Link WinUSB 3 #40Rzh %2 3

GoBridgeDriver V1.0 — *

Device Options Help

Device | JHink ~ | []Edit

Driver | fiink (v2.70.8.0) | =

USB ID 0101
WCID E

4 devices found.

WinUSE {w&, 1. 7500, 16335)

-
-

Replace Driver hd

4.3.6 Segger J-Link

iE2 W Segger B 7 /71 (https://www.segger.com/downloads/jlink/)
T4k 4%k Segger J-Link B 5 BAFIRE), X EAFERIR,
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5 M1 S

4.3 IREh 2%

SUG549-2.0

5)%)*'%1’15

Wit GMD i AF Al #4730 “GMD\GMD.exe” #THf GMD # {4, GMD
BAFR P A E 5-1 s, FEAQS RS (Title Bar). SH42 (Menu
Bar). T.HA* (Tool Bar). TiH Bt E#AE (Project Explorer). fXhY 4w
[X (Code Editor). #x#il& (Console View). i##ILIK (Perspective) %%,

5-1 MR PR E

W workspace_em3_h - em3_gcov_demo/sre/project/printfimain.c - GMI
File Edit Source Refactor Navigate Search Project Run Goi
[mi] [® - % - & Bi%in|Siid

=]

(5 Project Explorer X

Title Bar

= O [g mainc X
&7 %

@ cm3_derfo void (**p)(void); Menu Bar

@ cm3_freektos
5 em3_geo demo

O cm3_gprof demo

extern uint32 t _ init_array_start, _ init_array_end;
uint3z_t beg = (uint32_t)&_init array_start;
uint3z_t end = (uint32_t)&_init_array_end;

/* linke

1 cm3_rtthrdad_nano

while(beg<end)
{
T em3_ucos fi

p = (void(**)(void) )beg; /
(*p)(); /* call constructor
beg += sizeof(p); /*

}

get function pointer */

next pointer

H

//application entry function

36 int main(void)
37
38 geov_init();
| 39
| a0 printf_demo();

Code

42 while(1);
H

Project Explorer View
[ Problems £ Tasks B Console X [ Properties
CDT Build Console [cm3_gcov_demo]

euDULTUIE CeT T _ECOv_GeTe T

Inveking: GNU Arm Cross Create Flash Image
arm-none-eabi-objcopy -0 binary “"cm3_gcov_demo.elf”

“cm3_geov_demo. bin”
Finished building: cm3_gcov_demo.bin

Inveking: GNU Arm Cross Print Size
arm-none-eabi-size --format=berkeley "cm3_gcov_demo.elf"
text  data bss dec hex filename
38612 9944 5432 53988 d2e4 cm3_gcov_demo.elf
Finished building: cm3_gcov_demo.siz

17:88:51 Build Finished. @ errors, @ warnings. (took 4s.527ms)

I=5 cm3_gcov_demo

- o X
= Jr=0
Q g
=8 Zox HT @8 @o = 8 =
~ N § @
o
r defined symbols, array o
\ T
:
Tool Bar o gebv_initivoid) : vaid
o fmainfvoid) : int
i
Perspective
Editor
>
X oG BRE&ErE-09-=0
A
Console View
v

BRAE L S ) 2R U R TR
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5 FH P 5t

5.1 prmifs

5.1 fRRt=

FE BRI AT AR TAEX . AL CFT PR SO EE R .

5.2 SRR

Fo BRI L S LI,

£1% File. Edit. Source. Refactor.

Navigate. Search. Project. Run. Gowin. Window. Help.

HH RS BIUR BTd

5.2.1 File SE8TR
File 2 LI MR 5-1 7R
% 5-1 File AT
ST T3 VIgeftid
New Makefile Project with B &5 makefile 11
Existing Code C/C++IiH
C/C++ Project B C/IC++Ti H
_ fjgd C. C++. C/C++I
Project...
H
CmmnSE | pocmnancce
J HAE, JH CIC++ T R4
Nature)
Source Folder IR ST e
Folder B S
Source File B C/CH++IERL 1
Header File B C/IC++3k 3
File from Template B C/CH++IEAR A
Class B C++3545 4
Task PREF AN HIT R FE
Ry 7 I0 B ]
Examle FEAE XML ST 1) 2 A
ple... e
FIIEREER S, BoRTH
Other... e
S BRI
Open File... - F1IF CAFAE R S
Open Projects from File S RGE R ANFHFT I
System... HHmiH

SUG549-2.0
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5 I i 5.0 M fL
S AT T DyRestik
Recent Files BOEATIT I S
Close Editor - ENGEIE TS
Close All Editors - NIRRT
Save - TRAF T IR AR 0 A 2
Save As... ] u%ﬁﬁﬁﬁ%%%%%
A
Save Al ] TRAT T S R4 T P9 25 A
FARARAF AL S
Revert ] %%%%ﬁ%%ﬂﬁ%ﬁ
NERAFREE PR N
Move... - 5l TR
Rename... - H iy 4 R
Refresh - HHT R AN I H PR
Convert Line Delimiters | Windows Windows &4t fi x{
To Unix Unix &%it&
Print... - T BT 251 Gt 4 8 P P9 28
Import... - AT 113
Export... - FHITH A
Properties - TiH JEHALE
NE X J ]
Switch Workspace ?jﬁ??ﬂif’ﬁli%%)ﬁ
Restart - # i GMD #fF
Exit - B GMD #ff
C/C++ Project

SUG549-2.0

“New > C/C++ Project” &It & 5-2 ffizs,

1812 C/C++IiH .
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[#] 5-2 New C/C++ Project

Templates for Mew C/C++ Project

W New CfC++ Project O x

_\@ C Managed Build

CMake A C Project build using the COT's managed burld
Make system.
Meson

y C++ Managed Build
\‘CE‘ A C++ Project build using the COT's managed build

system.

CMake Project

A CMake project with a Hello World executable to get
starfed.

Empty or Existing CMake Project
A Create a CMake project with no files. Can be used to

create one over existing content.

® < Back Next = FEinish Cancel

W T “C Managed Build” 5 “C++ Managed Build”, #i#n “C
Managed Build” 1] 5-3 iz, HFra & 00 H KRR a5k 5-2 frow, 7l

I DR IR 5-3 Pion.
[#] 5-3 C Project

W O x

C Project &

Project name must be specified l

Project name:

Use default location
Location: | DAGMD_2025_workspace\workspace_cm3_h Browse...

Choose file systern: |default

Project type:

Toolchains:

v (= Executable
& Empty Project
® Hello World ANSI C Project
® Hello World Arm C Project

v (2= Shared Library
@ Empty Project
w (2= Static Library
@ Empty Project
v = Makefile project
@ Empty Project

® Hello World RISC-V C Project

Arm Cross GCC
MinGW GCC
RISC-V Cross GCC

Show project types and toolchains only if they are supported on the platform

® = Back

Next = Finish

Cancel
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*5-2 E KR

I H KA {3

Executable B — AT HAT I TR H

Shared Library G — AL EDH

Static Library B — N EASEDH

Makefile project B — 3T Makefile 1151 H
R53IWHTAE

T A% iR

Arm Cross GCC Arm GCC =& X 4 1% T H %

RISC-V Cross GCC RISC-V GCC % X g% 1. K4k
Import

“New > Import...” &K 5-4 fiox, AFSACERTH .

5-4 Import

W Import O *
Select
. | | >
Create new projects from an archive file or directory. H

Select an import wizard:

=2 Existing Projects into Workspace 2

[} File System
[T Preferences
) Projects from Folder or Archive
= C/C++
= Git
(= Install
= Oomph
(= RPM
= Run/Debug
(= Tasks

(= Team

vy _ .
? = Back Mext = Einish Cancel

W LI “Existing Projects into Workspace” #1[&] 5-5 Ffin.

SUG549-2.0 16(168)
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[&] 5-5 Import Projects

5.2.2 Edit SEEATR

SUG549-2.0

W Import O X
Import Projects ;_LI ’
Select a directory to search for existing Eclipse projects. / A.r
(®) Select root directory: |DAGMD_2025_workspace\workspace_ v| E Browse... i
(D) Select archive file: Browse...
Projects:
picorv32_demo (DNGMD_2025 workspace\workspace_riscy’ Select All
picorv32_load_demo (DAGMD_2025_workspace\workspace |
picorv32_gemu_demo (DAGMD_2025_workspace\workspace Deselect Al
< 3 Refresh
Options
[]Search for nested projects
[ Copy projects into workspace
[]Clase newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[JAdd project to working sets New...
Select...
li?) = Back Next = Finish Cancel
PPN —
Edit SEARIINE 5-4 FR .
& 5-4 Edit SEERI]
e YO 2 s
SRHLI T Bl e
Undo - PRI o 4 s RO AT — IR B
Redo - PRI I A AR 5
Cut - B9
Copy - =h
Paste - i
Delete - I I3 8 7 SCAS BT R A 10
Select Al - P K g as A

Enclosing Element

il AT AR £ BB AT i
FABRIRINZ TR

Expand Selection to | Next Element

AT AR R YRR T 2
(N EYIW

Previous Element

R e Y ) E— MU TR

17(168)
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SEHLTR TR HLI DhRe A
Restore Last P B E B L —IREPIRZS
Selection
Toggle Block - .
99 e ok i PRt
Selection

To multi-selection

CLRprE=E 2 DA L EFEIAME

Find/Replace... - /B
Find Word - R H ATk S
Find Next - AR HATATE LI — M S5 R

Find Previous

B AT S b T4

Incremental Find
Next

R E AR, EEERT
T4

Incremental Find

A EARES, MEAR E—A

Previous SRS
Bookmark... - N H ETATIE SC BT R BT A
Task - N H ET AT IR SC B T R ETE A A e

SCHIA R

Smart Insert Mode

B REL DT AR AE STAS G 8 XA 1)
AT

Insert Ch L -

;E angeed AR e A — T A
Show Tooltip - LU 77 R R SRR
Description (B

Word Completion

AR IELE RN 1745 H 3 58 BT
A

Quick Fix

MR S B 25 B IDE SR AL HE R AN
T, B ERER BN EEER

Content Assist

iy S SR | e

Parameter Hints

FERANTHE RN, B3Rz ik
NS ATIES

Set Encoding...

o E 2 HT S A S T 5
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5 FH P 5t

5.2 SR

5.2.3 Source SEEIR

Source IR 5-5 Fris .
% 5-5 Source TR
SEHLIN DRtk

Toggle Comment

FE 30 AR AT ATV I BN Bk BAT VAR

Add Block Comment

P AR B R, RSO EERE (F D

Remove Block Comment

Mo BRI (1 BRERE

Shift Right i HR IRARASAT M)A it
Shift Left i B ARREAT W) 2 4 ik
Align Const Wikrh XN E R GEERHBSEE) XI55

Correct Indentation

Bk AR ARt AT S IUH 1AL

Format

B Blg A A EEA SO Bk AR

Copy Qualified Name

SHIHIE. ik, RRBHAR TR N 2 IR E 4

Add Include

ISk e id#include 54

Organize Includes

XFJE SO #include 1 AJBEATRE B, RERRARAE Y
BET IR

Sort Lines

X e H AR AT EAT HE P

Override Methods

PUE N Y AT E S — N E R AN R R H K E B T
%

Implement Method...

N TSI O B R AR LU ik

Generate Getters and
Setters...

MR 0 7B 5 sh A4 iU M. 1Y) getter T setter 751

surround With E%ﬁ%*@ (4 try-catch. if. for &) fgEik 4L
5.2.4 Refactor SZHIR
Refactor SZE U1K 5-6 AT/~ .
R 5-6 Refactor SEEAIR
LI hfieitiid
Rename... FER AL CR, FHENCRNITE SR

SUG549-2.0

Extract Local Variable

SRR, fRES HRTITIERRIAN, IR
BRI SR

Extract Constant...

Mk 228 K Hh 5T static final B B i By 211,
TS N HoAth A [F) R A AL B
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S

The g

Extract Function...

FESOHTRE, ARES HRTITIERIE A, R BRI
VSR ISR AN

Toggle Function

R0 5 1) BREUE SRS (S85E LI A B BRANEED 2
BN, BR[A]

Hide Method... AT RS TTiE

Apply Script... N AR A 51 5=

Create Script... S ORI EM SR, 5l

History... SN EAL 7 SRR

5.2.5 Navigate SEEI]
Navigate S I 5-7 i,
%% 5-7 Navigate SEEIR

S BRI TR I ThRestik

Go Into - e 24 R 1 5 B BTt R VR KR E o

Go To Back SR CIE: P iR N )21
Forward R [EF] Ik “Back” #A4E2 G E S
Up One Level F] b —SRE T
Resource... PR T A B T B

Next Member

BRI T SR B LR A A

Previous Member

R B F SRR L A R

Go to Matching
Bracket

BREL B 5 41T S . EHR S, TS
B S UL 7 — ME S AL E

Next Bookmark

BR B — 155

Open Declaration

PR B AT AR FTE TR A= A

Open Type - AR CGEEdERD WA KE
Hierarchy IR

Open Call - B 210 R R IR
Hierarchy

Open Include

(EERSE LI LR PSP S

Browser
Toggle - PIs et e Biopp S0E) At
Source/Header B3k Ch Sef)

Open Element...

ITIF S HCAR T TC R I PEL(E B

Open Type in
Hierarchy...

FER R Z RS AL B AT T i 2R

SUG549-2.0
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SK AT TR I hfefiR
Open Element in - BHReER Uik, K% DoRTEl
Call Hierarchy... HZ IR E
Open Resource... | - WINPT B, SUVAE TAEX ikd®
HATFATAT T 5
Open Discovered - EIRIHAT I E RIS
Type...
Open Task... - FIFF 2400 TAE X AR 45551 5%
Activate Task... - WOE I m LR AL T AT S5
Deactivate Task - 5 F AR ESS, R NTESR
SRR
Open Setup User BE BB S SHTH AR R E
Installation B TR B R E
Workspace BEMMENS TAE XK E
Self Products BE 5 TSI S v E

Parent Models

A AL AT TAE X B0 H 122
RERIARSC i B

Open Setup Log

HE SWH TR X AR E H &

Show In

Include Browser

57~ Include Browser #i &

C/C++ Projects

7R C/C++ Projects F1L

Project Explorer

71 Project Explorer 11L&

Problem Details

7~ Problem Details #1 &

Terminal

57~ Terminal f1 K

Outline

B~ Outline #i &

System Explorer

&7~ System Explorer 15

Properties

BA AL SO T H SR
18

Quick Outline

BN A RTIAEAS IS KA, FER

U T SN R 4y |

Next

FEE S AR — NI H

Previous

FEE S AR BT H

Previous Edit
Location

FolubrE A2 Bk g nofr &

Next Edit Location

ROt sE fr 2N IR g RO AL B

Go to Line... - BRHe BIHR AT T AT
Back - £ G B TP IR 0] 122 F A Y B
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SHLII

The g

Forward

£ G 4545 TH AT RE R 2 1T B 1 B

5.2.6 Search SEHIR

Search SZ IR 5-8 AT/

% 5-8 Search BTN
S BRI TR Dhaestik
Search... - HR
File... - FESCA P8 2R TE R SCAS B
CIC++... - fE C B CHARS AT R
Remote... - FEILIE R G LT R
Text Workspace TEHEANTAEX R T &R
Project TS ETIE A TR
File FERA AR AT R
Working Set... TEYRIR M TAEE N TR
Quick Search - PE IR
5.2.7 Project SEHIN
Project S LI AN 5-9 iR,
%% 5-9 Project JEEIN
S BRI TR DhRefhik
Open Project - FTIF 2417 H
Close Project - KM 4T T H
Build All - o PF B A i H
Build Set Active W H Release 5% Debug NG a1k
Configurations Manage. .. I
Build by Working Set | ¥ & 4% T/E4E
Set Active by WE TAEENEIRE
Working Set
Manage Working EHTAEE
Sets...
Build Project - X 24 I8 7 ) I H AT 1Y B 2 TR

Build Working Set

Select Working Set

Xt TARER A B A 0 H AT 19 B

Clean...

T R g P2

SUG549-2.0
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SEHLTR TR HIREH IR
Build Automatically | - H 8hdm 3 TAEX A BT A 1 H
Build Targets Create... ellfzs
Build... 1%
Rebuild Last Target | =g i¥ it Hbx
C/C++ Index Rebuild A C/C++T H & 5]
Freshen All Files FlET I H A B S
Update with AN 37 OIS e A s et ) S A 2R B
Modified Files
Re-resolve BT AT A LS R AT 1 Sk S
Unresolved Includes | (#include) 5|
Search for HRIH HH T R AT ISk SCF
Unresolved Includes
Create Parser Log A T A i B STt
File
Properties - Je& 1 e B
5.2.8 Run 3EHIN
Run SZHIUN%E 5-10 fis.
%% 5-10 Run SEHIR
SR LI TN DyRefiik
Run Last Launched | - BAT EWRJE S R
Debug Last - WA BB Bl KRR
Launched
Profile Last - HERE T B R s AR
Launched
Profile History - 155 FPERE 20 ) sE e s B Jm — IR K
RS HTHC B
Profile As Local C/C++ CLAHE C/C++ R 7 R hfe 7, H
Application FEAE FNAEE PR RE 0, AT A
G 1 Y PR AR AR
Profile - TiC B AN A B B 0 BT RS e I 1) i LI
Configurations... Tt
Run History - i Has AT P s il sk b i e — IR IR AT
(L=
Run As C/C++ Container DL AR CIC++ N H T BTy,

SUG549-2.0

FHAT A EEREISR E (1) Docker 7
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ST e DiResiik
Application ar, TEMRE ARSI NIEAT
Local C/C++ PAAME C/IC++ N H 77 g7 #E 7, H
Application FAE ENIIAT HIEAT, A 2%
(1) G 12 AN R A 25
Run - e RN BRIE AT AR 7 I 1) 18 L e T
Configurations...
Debug History - A5 AV el sk i e — IR T
fic B
Debug As C/C++ Container LA CIC++ N =0T, ¥
Application ATPAT SO EEEEIHE € 1) Docker 2
A, LERR B A AR A TR
Local C/C++ PAAHE C/C++ M 5 S fEF, H
Application BAE ENAET PR, (A 22 2%
(1) G 126 AN R X 25
Debug - e £ R B R R T ) 18 e T
Configuration...
Breakpoint Types - fic. & W7 21257 (C/C++ Breakpoint 5¥
C/C++ Dynamic Printf)
Toggle Breakpoint | - E 2 FAT B 1 A% B T
Toggle Line - FEARRS B — AT R B —MT W A
Breakpoint
Toggle Watchpoint | - YR, BTGB S
Toggle Method - B AE TR I VB TEAR H A 15 2 T
Breakpoint
Skip All Breakpoints | - D12 FH AR X A B i st s =X
Remove All - TR M B A X AR FR B A T
Breakpoint
External Tools - RVFPAT FIRC B AN T H Cante) g
A AT LHE)
Debug Configurations

“Run > Debug Configurations...”

TR 2 IS AT .

SUG549-2.0

T,

Kl 5-6 s, M T BE I
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[#] 5-6 Debug Configurations

4 Debug Configurations

Create, manage, and run configurations

FoRX BY-~

Name: ‘cmS_demo debug openocd gwu2x ‘

[type filter tet

[€] C/C++ Application

o Project:
[T] C/C++ Attach to Application

‘ [El Main| %5 Debugger| B Startup| B Source | [[] Common| &, 5VD Path

[E] C/C++ Container Launcher ‘Cm3idemo

Browse...

[£] C/C++ Postmortem Debugger C/C++ Application:

[€] C/C++ Remote Application ‘Debug\cmSidema.elf

Cif C/C++ Unit
[€] GDB Hardware Debugging
v [] GDB OpenOCD Debugging
[c] cm3_demo debug openocd gwu2x
[] cm3_demo debug openocd gwush dual
[€] em3_demo debug openocd gwush singl O Enable auto build
[€] em3_demo debug openocd jlink
[£] GDB PyOCD Debugging
[] GDB QEMU aarch&4 Debugging
[£] GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse Debugging (De
[£] GDB QEMU riscv32 Debugging
[£] GDB QEMU riscv64 Debugging
[€] GDB SEGGER J-Link Debugging
A Launch Group

< >
Filter matched 22 of 24 items

Y
|\‘__7/.

(®) Use workspace settings

Variables... Search Project.. Browse...

Build (if required) before launching

Build Configuration: | Select Automatically ~

(O Disable auto build
Configure Workspace Settings...

Close

RO 0k 5-11 fros.

£ 5-11FRGR

WA

ik

GDB OpenOCD Debugging

f§i i OpenOCD i Arm #I RISC-V MCU

GDB QEMU arm Debugging

£ F QEMU 15 A Arm MCU

GDB QEMU riscv32
Debugging

] QEMU 15 E i 32 /7 RISC-V MCU

GDB QEMU riscv64
Debugging

i ] QEMU flj =Mk 64 £z RISC-V MCU

GEB SEGGER J-Link
Debugging

i Segger B 77 B9 J-Link i Arm
MCU

Run Configurations

“Run > Run Configurations...” i%£5i5 “Debug Configurations...”

TR, X BAFER.
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5.2.9 Gowin 3EHIJ

Gowin SERINIIE 5-12 i, W& &z L8 TH, filhn
Programmer. GoBridgeDriver £,

= 5-12 Gowin IR
SEHLIN DIRefiIA
Programmer JE BN B AT Programmer
GoBridgeDriver JE &R 5N #F GoBridgeDriver
SDK and Document iz MCU A3 SDK FH e I B
Ty Bl
Programmer
“Gowin > Programmer” &3, 1 5-7 Fior, JE3h N
Programmer-.
[§] 5-7 Programmer
\",r'f' Gowin Programmer Version - O X
File Edit Tools About
= = =1 USE Cable Setting
Enable i Device Operation FS File User Code 1DC
1 Gen JTAG_NOP Bypass
Qutput g x
Ready
GoBridgeDriver
“Gowin > GoBridgeDriver” &1, & 5-8 fliax, J&3)WKEEAT
GoBridgeDriver.
SUG549-2.0 26(168)
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[#] 5-8 GoBridgeDriver

E GoBridgeDriver V1.0 -
Device Options Help

Device ~

Edit

Driver | | = |WinLISB (v6.1.7600.16385) |2

Install WCID Driver

head

0 devices found.

5.2.10 Window 3EBIR

Window LI U1 5-13 flis.
%R 5-13 Window SEHI5

SRHLI T

Thaedit

New Window -

I TAEXEH, /%
HTERLIEL, T (E R & fgniE 2
ANIRH

Toggle Split Editor
(Horizontal)

£ 2 H B AR TS S
A S

Editor Toggle Split Editor FE 241 H 2 BT — A8
(Vertical) A S
Clone TE 210 T A & ] — A g R 4 S2 41
Hide Toolbar Fe T 2 A
Hide Status Bar FERUCR A A2
Toggle Full Screen IE S e
Appearance Maximize Active View or
) T K ARV R O A0 P B g e 2
Editor
Minimize Active View or . , e
. T /M TE R O AR P B g 2
Editor
TR GBS ] Build T: t
Build Targets ‘izﬂ“él AL Y Build Targets
L
R T AN J CIC++
CIC++ Projects JzTél HU‘J&MJ[%—IEP 1 C/IC
Projects i &
Sh Vi NN ,
ow view Console o A ETEM B H Y Console FLE]
TR 4ETEM E ) Documents £
Documents

bg

Include Browser

wos HAETEMEF ) Include

SUG549-2.0
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ST R LI Vigedtid
Browser #1.1X]
. 7R AT IEA B Y Navigator #1
Navigator
]
Outline SR 24T IEM E A ) Outline FLE
. SR YT IE E ) Problem
Problem Details o
Details #1
Problems o M HEM E ) Problems R
. BN M ETEM E Y Project
Project Explorer ;
Explorer 1 <
. 7R AT IE B ) Properties A1
Properties -
<
Search W M HTEME I Search FLA]
Task List ERIEALE F Y Task List #LE]
Tasks R AT IE E ) Tasks ML
Terminal R AT IEM E A ) Terminal 7K
Other... SR YT IR B A T R AR
Open Perspective FTH—AHHEME
Customize H e SCHANEME RS ER:, TR
Perspective ... 2 RAA P T L
Save Perspective As W TR AT R A B RN
FHIEME
Perspective Reset Perspective FUETE M EE 2B R, i
BT H € R
Close Perspective KALHEME, &FE 2] E—E
ERHEME
Close All Perspectives KT EFTHERE, B2 TE
X A =)
R A HTE B AL B A 1 R R
Show System Menu s
S
Show View Menu SN A HTE B AL S
. . BOE AR, AR SUIH R Y EE
Active Editor _ o o
Navigation Bl G B A
Next Editor DI N — AT w25
Previous Editor DI _E— AT I R g o
. . I ETA ST gmiE s, R
Switch to Editor... . N
PV I A
SUG549-2.0 28(168)




S AT TR DyRestik
Next View P E N —MT IR
Previous View VI3 b — T I AL E
Next Perspective DI 2 N — MTHREE

Previous Perspective P B)_E— AT RE K

MET CAEX I E LD, BCE GMD
ARSI AT NG E

Preferences -

5.2.11 Help IR

Help S .ITANEK 5-14 PR .

%% 5-14 Help EEIR
SEPATH VIResiR
Welcome FIFFWGR TR, T f# Eclipse FEAT)fE
Help Contents TT}‘F‘EcIipse ISR, VELES2H & R Dh RE AN
EDIRES
Search FEHS B SRS rh A8 2R OC B 1]
Show Context Help R BR S Eh
Show Active Keybindings... 7R YA PR EE R SR
Tips and Tricks... PRSI Eclipse ) — 3 15 AN
Sopor Bug and 51 5 F PR LA
Cheat Sheets. . SRt B ERIETR R, 5 B PRI
%
Eclipse User Storage T Do % e e A URAE B
Performance Setup Tasks... F-F4iAk IDE tEGER T B
Check for Updates o 25 FF 223 Eclipse B4 0 22 et i 58 5
Install New Software... LRSI AGIE T R DR
Eclipse Marketplace... F17F Eclipse it 1idy, A 77 8% b A0 22 2 i
About GMD HFH 41T GMD AT HIpAAE B 4%
About GMD

“Help > About GMD” &%t & 5-9 iR
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& 5-9 About GMD

W About GMD O x

Gowin for Embedded C/C++ Developers (includes Incubating components)

“. 0 . Version: 2025.01
‘ ’ Copyright (C)2014-2025 Gowin Semiconductor Technology Co. Ltd.

All rights reserved.

GMD is a new generation of MCU software development environment self-
developed by GOWIN according to its own FPGA and MCU SoC architecture
features.

GMD supports the MCU compilation toolchain of ARM architecture and

RISC-V architecture and also supports MCU compilation, linking,
downloading and debugging of ARM and RISC-V architecture.

COCSOOSE RS

= . . -
@' Installation Details

53 TEL

FER e H DR PE DT M, B e S e e
(New). frRAF3CH (Saved. TRAEFTA I (Save AlD. ## (Undo).
& (Redo). HHALE (Manage configurations). %i¥ (Build. Build
AlD. Zii (Open a Terminal). T#; (Programmer). i#i{ (Debug). i
17 (Run). PERESHT (Profile). % (Search) %, W%k 5-15 k.

(N1

#+ 5-15 TREZIER
1T 47 iRk
New g~ PRI A AT H
Save =] PRAT T SO
Save All ] TRAFITA AT B0
Man.age . B o EHECE (U5 Debug 1 Release)
configurations
Build @ - Y P24 BT TREIH
Build Al 5 G TAEX BTy 4T JF 10 LRI E
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T L) DRtk

Undo & TS BT 1) o e AR A

Redo N2 BRI g A

Open a Terminal (=2 FTFF—A L, 5 H 1 280

Skip All - PR FE, B W sUR AR e Bk

Breakpoints i, FREFPPHAT I AN AR IR L T i A

Restart TEANL LA S F 0L ST
oo U 2R VR T

Debug 1 Ja 2 FE P R i 2 U

Run Q- Ja s N R P s 4T 2%

Profile Q- Ja sh SRR PP M RE i 2 1

Programmer ik J& 3 N E KA Programmer

Open Element (= FTIT 4RI CAR TR TE & R4S 5

Open Task = FIHF 24707 TAEX A TS 513

Search § - %

Toggle Mark . SN S TR TR (AR

Occurrences m. . IR KETE 5 H

Toggle Work Wrap | =2 TE 4w iE a8 3 FH AR A BT

Toggle Block 5 U7 2 R S

Selection Mode

Show Whitespace | R T SR A

Characters

Next Annotation ¥ - POE FAT RIS R —ANERAR L

Previous & - Hesd S EEE G E— AR AR

Annotation

Last Edit Location | *= PO B B — N miE RIS A B
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1T Elbr DiResiik
Next Edit Location | =* PR B 2N — DGR AU AL B
Back =T POk R 2 2 7 & A 1 BT IR E L
RIEE] ER “Back” #4E < 5 1Btk
Forward = ,
LK
Pin Editor [ EFPNZiE TR
Open Perspective | FH—NHIEAL A
C/C++ Bl P F] C/C++BEHL A
Debug e 1431 Debug &1 K]

5.4 TN B #IFETREE

TR B TR A S E B s ThRE, i 5-10 By

7N o
& 5-10 I H HiREIRRF

75 Project Explorer % =
v =% cm3_demo

;ff Binaries

Jy
=

1
(]

it Includes
= Debug
v [ src
(= library
(= project
LI em3_freertos
LJ cm3_gcov_demo
LI em3 _gprof demo
LI em3_rtthread_nano

LI em3_ucos_jii

5.5 X IB4miERX

SEMEIEARI g 4E K B E ThRe B 5-11 Ffrass

“File > New > Source File” 8¢ “File > New > Header File” &5/ T
BT IR S Celepp) BELSCH Ch), BoRTEGREE X,

“File > Close Editor” & H T ¢ M Zm#E X 24 A &7 ) A . “File >
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5.6 =il &

Close All Editors” &1, 4w X BTG 1 1) ST
& 5-11 RL4REX

main.c
GowinSemicoductor
Gowin_EMPU( GWINS -4C)
Main function.

I InEludEs - e e *f
11 #include "demc.h”

* DEfANItionSs === === e e e *f

Application entry function
int main({void)

51

9 #if AHB2_MASTER_DEMO
ahb2_master_demo();
1 #endif

#if APB2_MASTER_DEMO
- apb2_master_demo();
5 #endif

#if DMM_DEMO
dmm_demo();
#endif

#if FIFO_DEMO
fifo_demo();
#endif

Wou bR
WRE SO a

5.6 £ &

*iﬁ’ﬁmﬁhu, Nzl 4 (Console).
(Tasks). #&

SR EBATE R SR EE R, TR SN EEE A
&% (Problems). 1%
w (Terminal) %5,

5.6.1 f=HIBME

SUG549-2.0

EH WK 5-12 Froas, Bl Rgm s R
5-12 #F=H AL E

[2! Problems | Tasks & Console » [ Properties & Terminal = 0

X L4 G HEEEE *B 8-
CDT Build Console [cm3_demo]
.fsreflibrary/middlewares/dmm/malloc.o ./src/library/middlewares/delay/delay.o A
.fsrc/library/libraries/drivers/src/gwlnsac_gpio.o ./src/library/libraries/drivers/src/gwlnsdc_i2c.o
.fsrc/library/libraries/drivers/src/gwlnsdc_misc.o ./src/library/libraries/drivers/src/gwlnsdc_rtc.o
Jsrcflibrary/libraries/drivers/src/gwlnsdc_spi.e ./src/library/libraries/drivers/src/gwlnsdc_syscon.o
Jsrcflibrary/libraries/drivers/src/gwlnsdc_timer.e ./src/library/libraries/drivers/src/gwlnsdc_uart.o
Jsrcflibrary/libraries/drivers/src/gwlnsdc_wdog.o
Jfsrcflibrary/libraries/cmsis/om3/device_support/startup/gmd/startup_gwlns4c.o
Jsrcflibrary/libraries/cmsis/om3/device_support/system_gwlnsdc.o
JAsrc/library/libraries/cmsis/cm3/core_support/gmd/core_cm3.o
Finished building target: cm3_democ.elf
Inveking: GHU ARM Cross Create Flash Image
arm-none-eabi-chjcopy -0 binary "cm3_demo.elf” “om3_demo.bin”
Finished building: cm3_demo.bin
Inveking: GHU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "cm3_demo.elf"

text data bss dec hex filename
29988 1764 392 32144 7d9@ cm3_demo.elf
Finished building: cm3_demo.siz
18:44:84 Build Finished. @ errors, @ warnings. (tock 15s5.231ms)
v
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5 M1 S

5.6 =il &

5.6.2 [a] L E

[e) RERR P 1] 5-13 Jrais, A5 8 7 e e R v A S ) 5 R

TN o
5-13 [E)RE4L &

@ Problems % | Tasks [ Console [ Properties & Terminal

3 errors, 0 warnings, 1 other

Description - Resource Path Location

v @ Errors (3 items)
@ 'mi' undeclared (first use in this function); . printf demo.c fem3_demoy/sre/p... line 43
@ expected '=', ", "', 'asm’ or '_attribute_' | printf_demo.c Jem3_demo/src/p... line 43
@ make: *** [src/project/printf/subdir.mk:20: cm3_demo

v i Infos (1 item)

i each undeclared identifier is reported onl printf_demo.c fcm3_demo/src/p.. line 43

5.6.3 & il [E

“Navigate > Show In > Terminal” &3 T 2 5h &

SUG549-2.0

Type

o000

C/C++ Prob...
C/C++ Prob...
C/C++ Prab..

C/C++ Prab..

R

0
o

s N &l 5-14 fir

34(168)




5 /7 5t 5.6 £l &
Y
B 5-14 R Bh4E R
W workspace_ cm3_h - cm3 demo/src/project/printf/printf_demo.c - GMD - m] X
File Edit Source Refactor Navigate Search Project Run Gowin Window Help
[milhd |®'%'| Go Into ;'0'@:'%'@@@" s RE 1
B v Bl oo . Go To > Q g ||
5 Project Explorer X = Open Declaration F3 = 8 ZEox ET @B g T B =
=i | % Open Type Hierarchy F4 ~ AR e % O
v 5 cm3_demo Open Call Hierarchy Cirl+Ale+H W demch
bb Binaries Open Include Browser Ctrl+Alt+I w uarth
[l Includes Toggle Source/Header Ctrl+Tab o stdioh
- S Erecbug (% Open Element... Ctrl+Shift+T o
= library Open Type in Hierarchy... Ctrl+5hift+H
= project Open Element in Call Hierarchy...
LI cm3 freertos Open Resource... Ctrl+Shift+R
J cm3_geov demeo @] Open Discovered Type...
O mgpreldene L open Tark. arsmz | ¥Arws <3, 3,
o cm3_ucos i - @  Activate Task... Ctrl+F9
- - Deactivate Task Ctrl+ShiftsFg  [s=aee™): 5 v
& Open Setup > x|&ﬁ<«‘='={>"—ﬁaﬁ ?%E\"".E‘Fﬁ":'ﬁ
Open Setup Log
Show In Ale+Shift+W > & Terminal A
Quick Outline Cirl+0 Include Browser
I@i Next Annotation Cirl+. C/C++ Projects
%} | Previous Annotation Ctrl+, i3 Project Explorer
g Problem Details
¥5  Previous Edit Location Cirl+Q EE Outline
=F Next Edit Location Ctrl+Alt+Right o5 System Explorer
Go to Line... Ctrl+L O Properties
<o Back Alt+Left >
Forward Alt+Right v
| a7:42: 1187

SUG549-2.0

n LI B Local Terminal. SSH Terminal. Serial Terminal. Telnet
Terminal A~ A2 fr) K, 451203 FH B &8 D Zeam B 5-15 B

[& 5-15 & O iR

W Launch Terminal O X
Choose terminal: |Seria| Terminal V|
Settings
Serial port: |COM5 v|
Baud rate: |3E|~400 v|
Data size: |8 ~
Parity: MNone ~
Stop bits: |1 ~
Encoding: | Default (1ISO-8859-1) v
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5 M1 S

5.6 1%

il &

SUG549-2.0

Ff ] 2 HA ER LT ERAS B an ] 5-16 s o
[# 5-16 & O£ imih

|2 Problems 5| Tasks & Console [ Properties {® Terminal 3
P &

B comM55 %

Hello world!

5 =25

-2147483647 = - max integer

char a ‘a’

hex ff = ff

hex 88 = @@

signed -3 = unsigned 4294967293 = hex fffffffd
B message(s)

@8 message(s) with ¥

B & |

w B |

B~
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6 G TFE

6.1 ¥ Ti%

6.1 FETIE

Oose:

12

SR “File > New > C/C++ Project” i&TiE; T H A~ “New > C/C++

Project” (“ 17 &I 6-1 fis, 6%k C/IC++ TFETH.

& 6-1 FETE

Ay New C/C++ Project

Templates for New C/C+

+ Project

CMake .'C“‘
Make -
Meson
=,
L

1. d.e

C Managed Build
A C Project build using the COT's managed build
system.

C++ Managed Build
A C++ Project build using the COT's managed build
systen.

CMake Project

A CMake project with a Hello World executable to get
started.

Empty or Existing CMake Project
Create a CMake project with no files. Can be used to
create one over existing confent.

(2) = Back Mext = Finish Cancel

W I H 2% “C Managed Build” il “C++ Managed Build”, 4} %4

g C TAEM CH+ TR, iHRYE PRk ik,
FlhngEr g C T, Arm 1 RISC-V MCU #Hra TR 51

o

SUG549-2.0

7340 F
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6 G TFE 6.1 ¥ THE

6.1.1 HET #E (Arm MCU)

1. eI H AR TR
QU H AR H AL E, R H R A TREE, W& 6-2 fir
o

& 6-2 £ E KB Fi - T A &%
W O %

C Project P

Create C project of selected type

Project name: |test_demo

Use default location
DAGMD_2025_workspace\workspace_cm3_h\test demc Browse...

default

Project type: Toolchains:

~ (= Executable ;

@ Empty Project MinGW GCC
@ Hello World ANSI C Project RISC-V Cross GCC
® Hello World Arm C Project
® Hello World RISC-V C Project

(= Shared Library

(= Static Library

(= Makefile project

Show project types and toolchains only if they are supported on the platform

@ < Back Next = e Cancel

(ZLUE
® Project name: test demo
® Location: Use default location, #2451 TAEX
® Project type: Empty Project
® Toolchains: Arm Cross GCC
2. ‘T EMECE
TGN E, 4% “Debug” 1 “Release” WK 6-3 iR

SUG549-2.0 38(168)




6 G TFE

6.1 ¥ Ti%

SUG549-2.0

B 6-3 ikF F A E

W

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Arm Cross GCC

Caonfigurations:

% Debug
B Release

Use "Advanced settings” button to edit project's properties.

(?3' < Back Next = Finish

Select all

Deselect all

Advanced settings...

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

Cancel

l4n.

Configurations: ‘4)i% Debug f! Release.

3. GEFERF T HBEAES AR

MR EAAHT Arm 52 X4 R TR SR LUK P e g A2 10 18] 6-4 Jiois o
GMD i SR B T RS, DLA CRE L BRAE, — RGO T BRI

I
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6 G TFE

6.1 ¥ Ti%

[ 6-4 EF T REMEKE
W

GNU Arm Cross Toolchain

Select the toolchain and configure path. AArch4 projects require an AArch64 toolchain!

Tooclchain name: |xPac|-c GNU Arm Embedded GCC (arm-none-eabi-gcc)

~

Toolchain path: | ${eclipse_home}itoolchain\gowin\gce_armibin

Browse... | | xPack...
On macO5 use Shift+Cmd+".' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

2 Next = Einish Cancel

l4n.

® Toolchain name: xPack GNU Arm Embedded GCC (arm-none-eabi-
gce);

® Toolchain path: ${eclipse_home}\toolchain\gowin\gcc_arm\bin.

6.1.2 HIETIE (RISC-V MCU)
1. SRR B TR T B

QU A AR H AR, R H AR T RAE, W& 6-5 fr
o

SUG549-2.0
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6.1 ¥ Ti%

SUG549-2.0

& 6-5 EF I EH AR T A%

W O
C Project —
Create C project of selected type
Project name: |test_demo
Use default location
DAGMD_2025 workspace\workspace riscvitest demo Browse...
default
Project type: Toolchains:
~ (= Executable Arm Cross GCC
& Empty Project MinGW GCC
& Hello World ANSI C Project =1

& Hello World Arm C Praoject

& Hello World RISC-V C Project
(= Shared Library
(2= Static Library
(= Makefile project

Show project types and toolchains only if they are supported on the platform

@' < Back Next = FEinish

Cancel

l4n.

® Project name: test_demo

e Location: Use default location, 1% 477 T./EX

® Project type: Empty Project
® Toolchains: RISC-V Cross GCC

2. LEFTFENECA
ERFEMALE, % “Debug” il “Release” 1/ 6-6 fiin.
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SUG549-2.0

& 6-6 EFFAFMEE

W m|
Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable

Toalchains: RISC-¥ Cross GCC

Configurations:

& Debug Select all

B3 Release

Deselect all

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.

Use "Manage configurations” buttons either on toolbar or on property pages.

= Back l Next = FEinish Cancel

Advanced settings...

1 -

Configurations: ‘21t Debug #1 Release.
3. EFEHAM T HEEMERAT

6.1 ¥ Ti%

WP HARE) RISC-V A2 X g PR A T R 5% DL K T 7E B A2 A 6-7 Fas o

GMD #ft 2R R ik T H B

Wi, DLKCEEL RS, — RGO BRI
I
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6.2 FACHLIE

\ 4

& 6-7 iEF T REEMEE
W O X
GNU RISC-V Cross Toolchain —

Select the toolchain and configure path
Toolchain name: |xPaC|-c GMNU RISC-V Embedded GCC (riscv-none-elf-gec) -
Toolchain path: |${eclipse_h0me}\toolchain\gowin\gcc_risr:\r\bin Browse... | | xPack...

On macOS use Shift+Cmd+'.' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

Next = Cancel

1 -

® Toolchain name: xPack GNU RISC-V Embedded GCC (riscv-none-
elf-gcc);

® Toolchain path: ${eclipse_home}\toolchain\gowin\gcc_riscv\bin.

6.2 SABEHIE

SUG549-2.0

m T MCU iS5 icit, AP ATLER S AN, SACS
A TAERE BRI pridk

1. “File > Import...” &I, FiEIFACH TR
2. %% “Existing Projects into Workspace” 418 6-8 [/,
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6 G TFE 6.2 IACHLE

& 6-8 IEFEIFARAGR
W Import O X
Select \“
Create new projects from an archive file or directory. H

Select an import wizard:

type filter text |

v = General ~

& Archive File
=% Existing Projects into Workspace
[} File System
[T Preferences
[} Projects from Folder or Archive

= C/C++

(= Git

(= Install

= Oomph

= RPM

7= Run/Debug

SN S

® = Back Next = Finish Cancel

3. EFEESAMNCHLE, MULKREILI.

i “Browse”, EHF W ESAM LEBAZWE 6-9 ir. HESAMW
TRERTh#: IDE 15, TTLL2)i% “Copy projects into workspace” #E77,
F S TR S 2] 4157 TAEX
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6 I TiE

6.2 IACHLE

SUG549-2.0

E 6-9 EFFESANNILE

W Import m} >
Import Projects — 1
7
Select a directory to search for existing Eclipse projects. ; ‘f
(®) Select root directory: | DAGMD_2025_warkspace\workspace_ v| E Browse... i
(D) Select archive file: Browse...
Projects:
picorv32_demo (DAGMD_2025 workspace\workspace_riscv Select All
Deselect All
Refresh
< >
Options
[[]Search for nested projects
Copy projects into workspace
[ Close newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[JAdd project to warking sets MNew...
Waorking sets: Select...
® = Back Mext = Einish Cancel
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7 A IARRCA GMD G T 7.1 B RN Arm MCU L%

7§r)\IEIHJizI: GMD gl TIE

M GMD 2025.01 JFaG BRI A 1, RS P D LS 1 BORRRCA I
R AR AR GMD B R AR GMD V1.2 BN B TH AR 1
O T2, B A IHME = MCU SDK, HRESMAT ARHTEL.

¥ IHR GMD H ) TFE S A %] GMD 2025.01 #hR iy, 53815 H
IHfR MCU SDK (IHfix SDK #8#I727E GMD 2025.01 & A < Hi BT R A ik 1
SDK) Fr@lzdn TR, RN TAERE 2 IHR GCC, HFRA RN M)
WA T HEER, S HIGIFIRAE SN, SEES TR IER .

WS LLUR L, 2B EFEE S A Arm MCU fil RISC-V MCU T.
FE A B T 2B

7.1 EMESAE Arm MCU L8

1. ZH62 IACHILETSACHLEE, FAIHMK GMD g Arm
MCU T#%.

2. YmiF LR, [RIFRASFINT S IH R T, 2 B gm Pt 1K
7-1 FiRo
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7.1 BECE AR Arm MCU T2

B 7-1 Arm TS RRIFRE

&= ahb2_master
(= apb2 _master
= dmm
(&= gpio_in_intr
&= hyper_ram
= i2c_master
= interrupt
= keyscan

v g2 led

) led demo.c

= printf
[z= psram
= ric
&= spi_flash
= spi_master
&= timer
= uart rx
= uart_rx_intr
(&= user_intr
2= wdog
[ demo.h

€ main.c

\Ay workspace test - cm3_demo/src/project/led/fled_ demo.c - GMD - m] ¥
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
milh | ®~% - @ Bin| Sl g-a-d-@-H%-0-C-Q-®p s- {4 RET
Hr-f-oae-2- 0 Q g |lmEt
5 Project Explo.. x = 8 led_dema.c X = 0 ZFo x @t ®e = O
SE-STRE e tinitions - e EBE R e % 8
¥ iz% em3_demo : Franraens w demoh
[ Includes 6 #if LED_DEMO U gpioh
2= Debug ul delayh
18 /* Includes: */ P
~ G sre 9 sinclude "gpio.h” P led demolvoid) : int
(= library @ #include "delay.h”
v = project

/* Definitions: */

5 //Application entry function
6= int led_demo(void)
1
3 SystemInit(); //Initializes system clock
9 gpio_init(); //Initializes GPIO
9 delay_init(); //Initislizes delay functions =
=

2 while(1)
3 {
4 GPI0_ResetBit(GPI08,GPI0.Pin.8); //LEDL on

5 delav secf1Y: /11 sec
< >

x| 4 (5| LR

&

2
2
2
2
2
2
27
2
3
31
3
3
&
3

[ Problems %] Tasks & Console X [ Properties
CDT Build Console [em3_dema]
make all

aEflrme--=0

~
Building file: ../src/project/wdog/wdog_demo.c
Invoking: GNU ARM Cross C Compiler
arm-none-eabi-gec -mcpu=cortex-m3 -mthumb -08 -fmessage-length=8 -fsigned-char -ffunction-sections -fdata-sectior
e:/gmd/toolchain/gowin/build_tools/bin/sh: arm-none-eabi-gcc: not found
make: *** [src/project/wdog/subdir.mk:28: src/project/wdog/wdog_demo.o] Error 127
"make all” terminated with exit code 2. Build might be incomplete.
18:11:36 Build Failed. 1 errors, @ warnings. (took 534ms)
v

Writable Smart Insert 1:1:0

SUG549-2.0

3. R T ASE, HBEFEAT A Arm TR,

WerE M Er L2, Ak “Properties > C/C++ Build > Settings >

Toolchains”, &Mt 1T B4k .

WK 7-2 Az, “Name” FHigER P EFHEE “xPack GNU Arm

Embedded GCC (arm-none-eabi-gcc)” #ff T HA4%.
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7.2 B AN RISC-V MCU T.#2

B 72 HTA#ZE

{Ar Properties for em3_demo

|t'_,rpe filter text

Resource
Builders
v C/C++ Build
Build Variables

Environment

JSON Compilation Dat

Logging

Settings

Toal Chain Editor
C/C++ General
Linux Tools Path
MCcu
Project Matures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration:

3 Tool Settings | B Toolchains ‘M Devices| [J Container Settings # Build Steps

Name:
Architecture:
Prefix:

Suffix:

C compiler:

C++ compiler:
Archiver:

Hex/Bin converter:
Listing generator:
Size command:
Build command:

Remove command:

Debug [ Active ] ~

Manage Configurations...

Build Artifact| %

GNU MCU Eclipse ARM Embedded G

xPack GNU Arm Embedded GCC (arm-none-eabi-gcc)

GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc)

Linaro ARMv7 bare-metal EABI (arm-none-eabi-gcc)

Linaro ARMv7 big-endian bare-metal EABI (armeb-none-eabi-gec)

Linarc ARMv7 Linux GNU EABI HF (arm-linux-gnueabihf-gcc)

Linarc ARMv7 big-endian Linux GNU EABI HF (armeb-linux-gnueabihf-gcc)
GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) DEPRECATED
Sourcery CodeBench Lite for ARM EABI (arm-none-eabi-gcc) DEPRECATED
Sourcery CodeBench Lite for ARM GNU/Linux (arm-none-linux-gnueabi-gcc) DEPRECATED
devkitPro ARM EABI (arm-eabi-gcc) DEPRECATED

Yagarto, Summon, etc. ARM EABI (arm-none-eabi-gcc) DEPRECATED
xPack GNU AArch4 Embedded GCC (aarch64-none-elf-gcc)

Linaro AArch64 bare-metal ELF (aarch64-elf-gec)

Linaro AArch64 big-endian bare-metal ELF (aarchtd_be-elf-gcc)

Linaro AArch64 Linux GNU (aarch84-linux-gnu-gec)

Linarc AArch64 big-endian Linux GNU (aarch64_be-linux-gnu-gec)

Custom [arm-none-eabi-gcc)

m ]

[ Prefer local xpacks/.bin path

Toolchain path:

Build tools path:

(to change it use the global or workspace preferences pages or the project properties page)

| ${eclipse_home}\toolchain\gowin\build_tools\bin |

(to change it use the global or workspace preferences pages or the project properties page)

Create flash image

[ Create extended
Print size

listing

Cancel

7.2 &S RISC-V MCU I8

SUG549-2.0

1. IR

=W

V MCU T,

2. YmiF LR, [RIFRASFINT S IH R T, 2 B gm Pt 1K
7-3 FiRo

6.2 SACH LETSACDHLE, SAIHR GMD gJZ# RISC-
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7.2 B AN RISC-V MCU T.#2

SUG549-2.0

® 7-3 RISC-V TSN\ EHmiFRE

\Ay workspace test - picorv32_demaysrc/main.c - GMD - m] ¥
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
i | ®~% - @ Bin| S B g-a8-Hd-@-H%-0-6-G-@5 -
P~ F o ey Q | Ew
5 Project Explo.. x = 8 main.c = 0 ZFo x @t ®e = 0O
B <‘§> F ‘ @ B 4  * @author GowinSemicoductor A » B lﬂz " hl? e ¥ 2
[T 12 d 5 Gowin_PicoRv32 . foh ~
s picorv32 demo 5 Main body. config.
[ Includes 7 U picorv32.h
2= Debug 8 ! B U firmwareh
9 .
¥ sre 18 /% TNCLUGES ~ -~~~ = <o o irgh
&= bsp #include "config.h" U simpleuarth
= lib 12 #include “picorv3z.h” = whuarth
13 #include "firmware.h" .
[B] config.h 14 #include "irg.h" ul whgpioh
[8] custom_ops.S 15 #include "simpleuart.h" ul whspiflash.h
[ irgec 16 #iﬂC%USE "\V:Uﬁrt-:" = # DEV GWSA2515
. 17 #include “"wbgpio.h” - iy
] irgh 18 #include "wbspiflash.h" # MEM_MAP_ADDR1
loader.c 19 = # MEM_MAP_ADDR2
@ i 28 = :‘/ I R1
main.c ;
. 21 /* Definitions ---------mmmm oo
|n| picorva2.h 2 O ¥
[8) start.s 23 //User-defined device = ¥
sections_debug Ids 24 #define DEV_GWSA25 15 o #
. . 25
sections_xip.lds 26 //SPT-Flash memorv man address 5 #
sections.lds < v d

[ Problems £ Tasks & Console X [ Properties x‘ & ¢ <‘§>‘ LE B = Ell [
CDT Build Console [picorv32_demo]

Invoking: GNU RISC-V Cross C Compiler ~
riscv-none-embed-gcc -march=rv32imc -mabi=ilp32 -mtune=size -mcmodel=medany -msmall-data-limit=8 -mstrict-align
-msave-restore -08 -fmessage-length=@ -ffunction-sections -fdata-sections -fno-builtin -g3 -I"D:
\GMD_2825_workspace\workspace_test\picorv32_demo\src" -I"D:\GMD_2825_workspace\workspace_test\picorv32_demo\src
\bsp” -I"D:\GMD_2825_workspace\workspace_testhpicorv32_demo\src\lib" -std=gnull -Wa,-
adhlns="src/lib/firmware.o.1st” -MMD -MP -MF"src/lib/firmware.d" -MT"src/lib/firmware.o” -c -o
"sre/lib/firmeare.c” "../src/lib/firmeare.c”

e:/gmd/toolchain/gowin/build tools/bin/sh: riscv-none-embed-gcc: not found

make: *** [src/lib/subdir.mk:23: src/lib/firmware.o] Error 127

"make all” terminated with exit code 2. Build might be incomplete.

17:46:989 Build Failed. 1 errors, @ warnings. (took 1s.438ms) v

3. BRIt IASE, EFrkE Al i RISC-V LA,

WerE M Er L2, Ak “Properties > C/C++ Build > Settings >
Toolchains”, &MU T AL

WK 7-4 frs, “Name” Mgl A EH LS “xPack GNU RISC-V
Embedded GCC (riscv-none-elf-gcc)” #ff T H%%E.
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[E 7-4 RISC-V THFE

Wy Properties for picorv32_demo O X
‘b_,rpa filter text Settings (Sl 2 ]
Resource o
Builders -
v C/C++ Build Configuration: Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment

JSON Compilation Dat 9 Tool Settings | ¥ Toolchains f 1 Devices| @ Container Seﬂings‘ # Build Steps Build Artifact|

L i :
Soglgmg MName: GNU MCU RISC-V GCC (riscv-none-embed-gcc) DEPRECATED)
ettings
. . - «Pack GNU RISC-V Embedded GCC (riscv-none-elf-gcc)
Tool Chain Edit Architecture: 2 AU ! 95
el Mhain tdrter renrtecure: RISC-V GCC/Newlib (riscvB4-unknown-elf-gcc)
C/C++ General Prefix: RISC-V GCC/Linux (riscvi4-unknown-linux-gnu-gec)
Linux Tools Path RISC-V GCC/RTEMS (riscv64-unknown-rtems-gcc)
MCU Suffix: xPack GNU RISC-V Embedded GCC (riscv-none-embed-gcc) DEPRECATED

Project Natures GNU MCU RISC-V GCC (riscv-none-embed-gcc) DEPRECATED

C compiler: .
Project References P ‘ Custom (riscv-none-elf-gcc)
Run/Debug Settings G el gtt ‘
Task Repository Archiver: ar
Task T . .
a? égs Hex/Bin converter: |objcopy ‘
Validation
WikiText Listing generator: |objdump ‘
Size command: |size ‘
Build command: |ma|-<e ‘
Remove command: |rm ‘
[[1Prefer local xpacks/.bin path
Toolchain path: | |
(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: |${ec|ipse_home}\too\chain\gwin\bui\d_tools\bin |
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
Create extended listing
a = Print size v

® Apply and Close Cancel

4. B FEEIT, ST REIEILT “_zicsr”,

W 5E AT TRE, Ak “Properties > C/C++ Build > Settings > Tool
Settings > Target Processor”, “Other extensions” EIHE “_zicsr”, 40
7'5 Fﬁ/j_io
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B 7-5 fwiFEZE

W Praperties for picorv32 demo

Resource
Builders
v C/C++ Build
Build Variables

Environment

JSON Compilation Dat

Logging

Settings

Toal Chain Editor
C/C++ General
Linux Tools Path
MCU
Praject Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: |Debug [ Active ]

3 Tool Settings | B3 Toolchains| f ¢ De'uice5| 0 Container Seﬂings| # Build Steps

~ | | Manage Configurations...

Build Artifact|

@ Target Processor
(& Optimization
(% Warnings
(# Debugging
v B GNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
(2 Warnings
(% Miscellaneous
w B GNU RISC-V Cross C Compiler
(2 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(% Miscellaneous
~ B GNU RISC-V Cross C Linker
(2 General
(% Libraries
(2 Miscellaneous
v @ GNU RISC-V Cross Create Flash Image
(# General
w B GNU RISC-V Cross Create Listing
(2 General
v 3 GNU RISC-V Cross Print Size
(2 General

Architecture RV32l (-march=rv32i*) ~
Multiply extension (RVM)

[] Atomic extension (RVA)

Floating point MNone ~

Compressed extension (RVC)

Other extensions | _zicsr I
Integer ABI ILP32 (-mabi=ilp32%) ~
Floating point ABI | None ~
Tuning Size (-mtune=size) ~
Code model Medium Any (-mcmadel=medany) ~

Small data limit 8

Align Strict (-mstrict-align) v
Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

Other target flags

Restore Defaults Apply

Cancel
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8%‘1:@

GMD A 4E R 2 Phig i T 2%, FF Arm MCU #1 RISC-V MCU L%
4 P

8.1 4miEIT H

GMD #fF4E R Gowin GNU #/: T B4%, &&= fE GNU HAt A
0 = B MCU P2 R b AT 7 B K . GNU B T 285 /2 GNU i
Bt — B BT R TR, S8 miEas. Wikas. . FEX
P — R A T AT R AR 0 75 T E . GNU #pF 1T B8 DI TF IR
PETE . m R ERIA SRR DI RERFE, BN T AR R E AL X T2 A H
TR T HEAE,

GMD AR TAR I, a5 IF R N R GE Arm MCU TF2, W LLik
P E T 24 “xPack GNU Arm Embedded GCC (arm-none-eabi-gcc)”,
K 8-1 fian: R IF &K AR E)E RISC-V MCU T2, nf Lk TR
B “xPack GNU RISC-V Embedded GCC (riscv-none-elf-gcc)”, K 8-2
FoR o
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& 8-1 Arm G T B

W Properties for cm3_demo

type filter text

> Resource
Builders
~ C/C++ Build
Build Variables
Environment
JSON Compilation Dat
Logging
Settings
Tool Chain Editor
» C/C++ General
Linux Toals Path
» MCU
Praject Natures
Project References
Run/Debug Settings
> Task Repository
Task Tags
> Validation
WikiText

O X
Settings S v §
~

Configuration: |Debug [ Active ] ~ | Manage Configurations...
W De'vices| @ Container Seﬂings| # Build Steps Build Artifact| ™3

Name: |xPack GNU Arm Embedded GCC (arm-none-eabi-gcc) ”

Architecture:

ot

C compiler:

C++ compiler: g++

Archiver: ar

Hex/Bin converter:

Listing generator:

Size command:

Build command:

Remove command:

[ Prefer lacal xpacks/.bin path

Toolchain path: |uac“pseihDme}\loo|chain\gowin\gccﬁarm\bin ‘

(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: | ${eclipse_hometoolchain\gowin\build_tools\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)

Create flash image

[ Create extended listing

Print size v

Cancel
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& 8-2 RISC-V ¥+ T Bt

Wy Properties for picorv32_demo m] x

I ] setings AR
Resource o
Builders =

v C/C++ Build Configuration: Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment

JSON Compilation Dat 5 Tool Settings | B Toolchains| B Devices [J Container Settings | # Build Steps Build Artifact|

Ls i -

cgging Name: [sPack GNU RISC-V Embedded GCC friscv-none-elf-gec) -
Settings
Tool Chain Editor Architecture: |RISC-V v|

C/C++ General
Linux Tools Path

Prefix: |riscv-r|one-e|f- |

MCU Suffix | |
|

|

Project Natures

C compiler: [gee

Project References .

Run/Debug Settings Coo armplEE |Q+Jr

Task Repository Archiver: ar

Task Tags
Hex/Bin converter: |objcoy

Validation | el |

WikiText Listing generator: |0bjdump |
Size command: |siza |
Build command:  [make |
Remove command: |rm |
[[1Prefer local xpacks/.bin path
Toolchain path: |Neclipse_home)\toolchain\guwin\gcc_risr:v\bin |

(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: |Heclipse_home}\toolchain\guwin\build_tools\bin |
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
Create extended listing
] Print si
r 3 rint size v

@' Apply and Close Cancel

82 ETTE

ERVE TR, JniE TREAT, 5 2R B 75 SROR BB TAE 21
Gk BERRIETI

W 5E AT TR, Ak “Properties > C/C++ Build > Settings > Tool
Settings”, W& L. #li, Arm MCU TR E i 8-3 fif7n, RISC-V
MCU THE I E w K 8-4 Jiw.
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& 8-3 Arm MCU T 728

W Properties for cm3_demo

» Resource
Builders
v CfC++ Build
Build Variables
Environment
JSON Compilation Dat
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
> MCU
Project Natures

v

Project References
Run/Debug Settings

v

Task Repaository

Settings

Configuration: | Debug [ Active ]

) Tool Settings | ) Toolchains ||

De'\rices| 0 Container Seﬂings| 4 Build Steps

~| | Manage Configurations...

Build Artifact| ™

(% Target Processor
(# Optimization
# Warnings
(£ Debugging
v 8 GNU ARM Cross Assembler
@ Preprocessor
2 Includes
# Warnings
2 Miscellaneous
w @5 GNU ARM Cross C Compiler

Arm family (-mcpu) cortex-m3
Architecture (-march) | Toolchain default
Instruction set Thumb (-mthumb)

[ Thumb interwork (-mthumb-interwaork)

Endianness Toolchain default
Float ABI Toolchain default
FPU Type Toolchain default

Task Tags -
. (£ Preprocessor Unaligned access Toolchain default ~
> Validation =
2 Includes
WikiText P . [ TrustZone (-mcmse)
# Optimization
(2 Warnings Adrchid family Generic (-mcpu=generic)
(£ Miscellaneous Feature cre Toolchain default
w B3 GNU ARM Cross C Linker
% General Feature crypto Toolchain default
(2 Libraries Feature fp Toolchain default
(# Miscellaneous
v i3 GNU ARM Cross Create Flash Image  |Feaiure simd Enabled (+simd)
b}
(2 General Code model Small (-mcmodel=small)
v 83 GNU ARM Cross Print Size o o
= Strict align (-mstrict-align)
(2 General
Other target flags
Restore Default: Appl
< N estore Defaults Apply
@
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[& 8-4 RISC-V MCU ITi2ig &

W Properties for picorv32_demo

type filter text | Settings
Resource
Builders . .
v C/C++ Build Configuration: |Debug [ Active ]

Build Variables
Environment
JSON Compilation Dat
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Natures

[ Target Processor
(# Optimization
(2 Warnings
(# Debugging
w #) GNU RISC-V Cross Assembler
(&2 Preprocessor
2 Includes

Project References & Warnings

Run/Debug Settings (2 Miscellaneous

w & GNU RISC-V Cross C Compiler
@ Preprocessor
& Includes

Task Repository
Task Tags
Validation

WikiText (& Optimization

(2 Warnings
2 Miscellaneous
~ B3 GNU RISC-V Cross C Linker
(& General
(2 Libraries
2 Miscellaneous
~ &) GNU RISC-V Cross Create Flash Image
(& General
w B3 GNU RISC-V Cross Create Listing
(£ General
~ &) GNU RISC-V Cross Print Size
& General

3 Tool Settings | 3 Toolchains ‘M Devices| 0 Container Settings # Build Steps

~ |  Manage Configurations...

»

Build Artifact| ™z

Architecture RV32I (-march=rv32i*)
Multiply extension (RVM)

[] Atomic extension (RVA)

Floating point None

Compressed extension (RVC)

Other extensions | _zicsr

Integer ABI ILP32 (-mabi=ilp32*)

Floating point ABl | Nene
Tuning Size (-mtune=size)

Code model Medium Any (-mcmodel=medany)

Small data limit 8

Align Strict (-mstrict-align)
Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

Other target flags

Restore Defaults Apply

Arm MCU #1 RISC-V MCU T2& E W T Frik.

8.2.1 Arm MCU T 12& 8

L, Gowin_EMPU(GWINS-4C) Jyfil384T 35 B .

Target Processor

wWHE Arm HirkbF 23K 8-5 .

SUG549-2.0
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[] 8-5 Target Processor

B Tool Settings | &3 Toolchains| [l Devices| [J Container Settings | #° Build Steps

(% Target Processor
% Optimization

# Warnings

2 Debugging

@ Preprocessor
(2 Includes

(22 Warnings

(2 Miscellaneous

@ Preprocessor
(2 Includes
(2 Optimization
(22 Warnings
(2 Miscellaneous
w B3 GNU ARM Cross C Linker
(E General
(2 Libraries
(E Miscellaneous
w B3 GNU ARM Cross Create Fla
(2 General
w B3 GNU ARM Cross Print Size
(E General

w ) GNU ARM Cross Assembler

w B3 GNU ARM Cross C Compiler

Endianness

Unaligned access

sh Image

Other target flags

W B IR 8-1 .

%% 8-1 Target Processor

Build Artifact| ™

Arm family (-mcpu) | cortex-m3 w
Architecture (-march) |Toolchain default ~
Instruction set Thumb (-mthumb) ~

[ Thumb interwork (-mthumb-interwork)

Toolchain default w
Toolchain default
Toolchain default

Toolchain default w

O TrustZone (-mcmse)

Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-memodel=small)

Strict align (-mstrict-align)

I

BE

!

Arm family (-mcpu)

cortex-m3

Arm WZHLS, & 3C#F Cortex-
M1/M3/M4

Architecture (-
march)

Toolchain default

Arm ZEFy

Instruction set

Thumb (-mthumb)

Arm 544

Thumb interwork (-
mthumb)

Thumb H#1E, FEFR-—ANATHAT S
rhYR &8 32-bit A1 16-bit Thumb &
A

Endianness Toolchain default T, Bl Little endian 5 Big
endian

Float ABI - 1% 5 ABI SRR

FPU Type - BRI S S HF

Unaligned access

Toolchain default

FEXF T 1]
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byl wHE ]

TrustZone (- - U VA 22 AR N HF TrustZone 24

mcmse) P ARG

Other target flags | - RIANET H b A P28 G 128348 100
Optimization

WE SIS, H1t1-00, -O1. -02. -03. -Os. -Ofast. -Og &k
-0z, T PHrgmdeE . AR S5AF, &l 8-6 .

[ 8-6 Optimization

) Tool Settings | i3 Toolchains | Bl Devices| [J Container Settings Build Steps Build Artifact| 5

(£ Target Processor Optimization Level None (-00)
L imizati
( Optimization Message length (-fmessage-length=0)
‘char' is signed (-fsigned-char)
Function sections (-ffunction-sections)
Data sections (-fdata-sections)

(2 Warnings
(# Debugging
w 3 GNU ARM Cross Assembler
(%2 Preprocessor

@ Includes [INo common unitialized (-fno-common)
2 Warnings [] Do not inline functions (-fno-inline-functions)
@ Miscellaneous [[] Assume freestanding environment (-ffreestanding)
~ % GNU ARM Cross C Compiler [] Disable builtin (-fno-builtin)
(2 Preprocessor [JSingle precision constants (-fsingle-precision-constant)
bx] — .
(% Includes [JPosition independent code (-fPIC)

5 Optimizati s ..
= Yphmization [ Link-time optimizer (-flta)
@ Warnings . . . . .
- [[] Disable loop invariant move (-fno-move-loop-invariants)
(# Miscellaneous

~ 1% GNU ARM Cross C Linker Other optimization flags
(22 General

(22 Libraries
(# Miscellaneous
~ @ GMU ARM Cross Create Flash Image
(# General
~ @ GMNU ARM Cross Print Size
(% General

T B IR 8-2 oK.
%% 8-2 Optimization
eI wE
Optimization Level None (-O0)
Message length (-fmessage-length = 0) N
‘char’ is signed (-fsigned-char) N,
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byl WHE
Function sections (-ffunction-sections) N
Data sections (-fdata-sections) N

No common unitialized (-fno-common)

Do not inline functions (-fno-inline-
functions)

Assume freestanding environment (-
ffreestanding)

Disable builtin (-fno-builtin)

Single precision constants (-fsingle-
precision-constant)

Position independent code (-fPIC)

Link-time optimizer (-flto)

Disable loop invariant move (-fno-move-
loop-invariants)

Other optimization flags

Warnings

BEESERITR, MBI RN G 5 D £ ),
BEUOVER, Kl 8-7 Pr.

2
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[#] 8-7 Warnings

3 Tool Settings | i Toolchains |l Devices | [J Container Settings | #° Build Steps

(2 Target Processor
(# Optimization

(2 Warnings

(% Debugging

(2 Preprocessar
(2 Includes

(# Warnings

2 Miscellaneous

(2 Preprocessor
(# Includes

(# Optimization

(2 Warnings

(# Miscellaneous

(2 General
(2 Libraries
# Miscellaneous

(2 General

# General

v &5 GNU ARM Cross Assembler

v By GNU ARM Cross C Compiler

v 83 GNU ARM Cross C Linker

~ B3 GNU ARM Cross Create Flash Image

v [y GNU ARM Cross Print Size

Debugging

[JCheck syntax only (-fsyntax-only)

[JPedantic {-pedantic)

Build Artifact

[]Pedantic warnings as errors (-pedantic-errors)

[Jinhibit all warnings (-w)

[JWarn on various unused elements (-Wunused)

[JWarn on uninitialized variables (-Wuninitialised)

[JEnable all common warnings (-Wall)
[JEnable extra warnings (-Wextra)
[JWarn on undeclared global function (-Wmissing-declaration)

[JWarn on implicit conversions (-Wconversion)

[JWarn if pointer arithmetic (-Wpointer-arith)
[JWarn if padding is included (-Wpadded)
[IWarn if shadowed variable (-Wshadow)
[Warn if suspicious logical ops (-Wlogical-op)

[JWarn if struct is returned (-Wagreggate-return)

»
2

[Warn if floats are compared as equal (-Wfloat-equal)

[J Generate errors instead of warnings (-Werror)

Other warning flags

BEIFIREY, Bla-g. -g1. -g3 S FVEN S RE R, W

K] 8-8 7.
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[#] 8-8 Debugging

5 Tool Settings | 3 Toolchains | [l Devices| [J Container Settings Build Steps Build Artifact|
(22 Target Processor Debug level Default (-g) v
(2 Optimization
- . Debug format Toolchain default ~
(22 Warnings
(% Debugging []Generate prof information (-p)

v 8 GMU ARM Cross Assembler []Generate gprof information (-pg)

SUG549-2.0

@ Preprocessor
(2 Includes
(# Warnings
(# Miscellaneous
v % GMU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(2 Warnings
(2 Miscellaneous
w B3 GNU ARM Cross C Linker
(# General
( Libraries
(# Miscellaneous
w % GMNU ARM Cross Create Flash Image
(2 General
v 8 GMU ARM Cross Print Size
(# General

W B INR 8-3 P

%% 8-3 Debugging

Other debugging flags

bl WE
Debug level Default (-g)
Debug format Toolchain default

Generate prof information (-p)

Generate gprof information (-pg)

Other debugging flags

GNU ARM Cross Assembler

WHE Arm MCU VL 2w 4w PRI£T, 452 Preprocessor. Includes.

Warnings. Miscellaneous.

1. Preprocessor

BEEZE S, IS H AR T g 122 4 8-9 Pr .
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[£] 8-9 GNU ARM Cross Assembler > Preprocessor

) Tool Settings| &3 Toolchains |l Devices| [J Container Settings| # Build Steps

(5 Target Processor
(2 Optimization
2 Warnings
# Debugging
v i3 GNU ARM Cross Assembler
(2 Preprocessor
(& Includes
(# Warnings
(# Miscellaneous
v i GNU ARM Cross C Compiler
@ Preprocessor
(8 Includes
(# Optimization
(2 Warnings
(& Miscellaneous
v i3 GNU ARM Cross C Linker
(2 General
(2 Libraries
(8 Miscellaneous
v i3 GNU ARM Cross Create Flash Image
(2 General
v i GNU ARM Cross Print Size
(2 General

Build Artifact|

[¥]Use preprocessor
[JDo not search system directories (-nostdinc)
[JPreprocess only (-E)

Defined symbols (-D)

& & &
_ STARTUP_CLEAR BSS

Undefined symbals (-U) &)

eI B UNR 8-4 P

3= 8-4 GNU ARM Cross Assembler > Preprocessor

I

Ay

Use preprocessor

v

Do not search system directions (- -

nostdinc)

Preprocess only (-E)

Defined symbols (-D)

__STARTUP_CLEAR_BSS

Undefined symbols (-U)

2.

Includes

RSk B REE, WS40 RE . X E1EE Eclipse & (]
in${workspace_loc}), #n& 8-10 Fix.
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& 8-10 GNU ARM Cross Assembler > Includes

B Tool Settings | 3 Toolchair‘ls| E De'\.rice5| [ Container Seﬂings| A Build Steps| Build Artifact| %
(%2 Target Processar Include paths (-1) SR AR= R

(% Optimization
(2 Warnings
(%2 Debugging
~ B3 GNU ARM Cross Assembler
(%2 Preprocessor
(2 Includes
# Warnings
(# Miscellaneous
v [ GNU ARM Cross C Compiler
(& Preprocessor Include system paths (-isystem) LR AR 'G| §|
# Includes
# Optimization
# Warnings
(# Miscellaneous
v % GNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous
~ B GNU ARM Cross Create Flash Image
(# General . -
v ) GNU ARM Cross Print Size Include files (-include) 84 &8sl
(# General

3. Warnings

% H S A ki & 8-11 Bos
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[#] 8-11 GNU ARM Cross Assembler > Warnings

(%2 Target Processar
(% Optimization
(%2 Warnings
(%2 Debugging
v [ GNU ARM Cross Assembler
(%2 Preprocessor
% Includes
(%2 Warnings
# Miscellaneous
v [ GNU ARM Cross C Compiler
(% Preprocessor
% Includes
# Optimization
% Warnings
# Miscellaneous
v % GNU ARM Cross C Linker
(# General
(2 Libraries
(# Miscellaneous

(# General
w B GNU ARM Cross Print Size
(# General

~ B GNU ARM Cross Create Flash Image

4. Miscellaneous

% T IS WA 1) G 1 A A ] 8-12 Fra

B Tool Settings | 83 Toolchains ‘M Devices| [0 Container Settings 4 Build Steps

Build Artifact

o
2

Other warning flags |
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& 8-12 GNU ARM Cross Assembler > Miscellaneous

B3 Tool Settings | i3 Toolchains B Devices| [J Container Settings # Build Steps

Build Artifact| ¥,

(% Target Processor
(# Optimization
(% Warnings
(# Debugging
v & GNU ARM Cross Assembler
(2 Preprocessar
(2 Includes
(#2 Warnings
(2 Miscellaneous
v [ GNU ARM Cross C Compiler
(22 Preprocessor
(# Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
v [ GNU ARM Cross C Linker
(2 General
(2 Libraries
(22 Miscellaneous
w % GNU ARM Cross Create Flash Image
# General
~ B3 GNU ARM Cross Print Size
(2 General

Assembler flags &

[] Generate assembler listing (-Wa,-adhlns="$@.lst")

[[]save temporary files (--save-temps Use with caution!)
[OVerbose (-v)

& Arm MCU C 2% 13,
Optimization. Warnings. Miscellaneous.

1. Preprocessor

Other assembler flags

GNU ARM Cross C Compiler

£3% Preprocessor. Includes.

BEEZE S, HF I INT0 H AH T4 52 a0 e 8-13 Fra
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[#] 8-13 GNU ARM Cross C Compiler > Preprocessor

%3 Tool Settings | &3 Toolchains B Devices| [J Container Settings 4 Build Steps Build Artifact|

@ Target Processar [] Do not search system directories (-nostdinc)
# Optimization [JPreprocess only {-E)
#2 Warnings
# Debugging
~ %3 GNU ARM Cross Assembler
@ Preprocessor
# Includes
(#2 Warnings
# Miscellaneous
~ %3 GNU ARM Cross C Compiler
(# Preprocessor
# Includes
2 Optimization
#2 Warnings
(# Miscellaneous
~ %3 GNU ARM Cross C Linker

2 General
(8 Libraries Undefined symbols (-U) LT

Defined symbols (-0} LT

(# Miscellaneous

v %y GNU ARM Cross Create Flash Image
% General

~ %3 GNU ARM Cross Print Size

2 General

2. Includes

fare Sk W RERRE, WS40 ERE . M2 8 Eclipse & (f
in${workspace_loc}), i 8-14 flin.
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[#] 8-14 GNU ARM Cross C Compiler > Includes

% Tool Settings | 3 Toolchains | i Devices| [J Container Settings | # Build Steps Build Artifact| **

@ Target Processor
(# Optimization
 Warnings

(# Debugging

(2 Preprocessor
2 Includes
& Warnings
# Miscellaneous

(2 Preprocessor
(2 Includes
# Optimization
# Warnings

£ Miscellaneous

& General
# Libraries
# Miscellaneous

# General

# General

v B3 GNU ARM Cross Assembler

v B3 GNU ARM Cross C Compiler

v B2 GNU ARM Cross C Linker

~ B3 GNU ARM Cross Create Flash Image

v % GNU ARM Cross Print Size

Include paths (-1) ISR =R &

"${workspace_loc/${ProjNamel/src/library/libraries/cmsis/cm3/der A
"${workspace_loc:;/${PrajName}/src/library/libraries/drivers/inc}”
"${workspace_loc/${ProjName}/src/library/middlewares/delay}”
"${workspace_loc/${ProjName}/src/library/middlewares/dmm}"
“${workspace_loc;/${PrajName}/src/library/middlewares/gpio}”
"${workspace_loc/${PrajNamel/src/library/middlewares/hyper_ran
"${workspace_loc/${ProjName)/src/library/middlewares/psram}”
"${workspace_loc/${PrajNamel/src/library/middlewares/spi_flash}”

"Shunrlenars lne 8PraiNamelicre flihrandmiddlewaraz foar”

< >

Include system paths (-isystem) &

Include files (-include) &

eI B UN3R 8-5 P

3= 8-5 GNU ARM Cross C Compiler > Includes

I

BE

Include paths (-I)

“${workspace_loc:/${ProjName}/src/library/libraries/cmsis/
cma3/core_support/gmd}’

“${workspace_loc:/${ProjName}/src/library/libraries/cmsis/
cma3/device_support}”

“${workspace_loc:/${ProjName}/src/library/libraries/drivers
fincy’
“${workspace_loc:/${ProjName}/src/library/middlewares/d
elay}’
“${workspace_loc:/${ProjName}/src/library/middlewares/d
mm}”’
“${workspace_loc:/${ProjName}/src/library/middlewares/g
pio}”
“${workspace_loc:/${ProjName}/src/library/middlewares/hy
per_ram}’

“${workspace_loc:/${ProjName}/src/library/middlewares/ps
ram}”’
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wE

“${workspace_loc:/${ProjName}/src/library/middlewares/sp
i_flash}’

“${workspace_loc:/${ProjName}/src/library/middlewares/u
art}’

“${workspace_loc:/${ProjName}/src/project}”

Include system paths
(-isystem)

Include files (-include)

3. Optimization

WE CIELY &, HTIFRXRIE F R, LA HEs Lk

i, R 8-15 frs.

& 8-15 GNU ARM Cross

i Tool Settings| ¥ Toolchains | M Devices

C Compiler > Optimization

0 Container Settings Build Steps Build Artifact| [ Binary Parsers| %

@ Target Processor
2 Optimization
# Warnings
(# Debugging
w B GNU ARM Cross Assembler
@ Preprocessor
2 Includes
# Warnings
2 Miscellaneous
w ) GNU ARM Cross C Compiler
@ Preprocessor
# Includes
(£ Optimization
£ Warnings
# Miscellaneous
w B GNU ARM Cross C Linker
# General
(# Libraries
2 Miscellaneous
~ &) GNU ARM Cross Create Flash Image
# General
w 5 GNU ARM Cross Print Size
# General

Language standard GNU 150 C11 (-std=gnul1) ~

Other optimization flags

WEITBL E WK 8-6 Fn .

%% 8-6 GNU ARM Cross C Compiler > Optimization

eI

WE

Language standard

GNU ISO C11 (-std=gnu1)
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I a4

Other optimization flags -

4. Warnings

FE TS A ) T e T N ] 8-16 Frar .

[¥] 8-16 GNU ARM Cross C Compiler > Warnings

5 Tool Settings | B3 Toolchains |l Devices| [ Container Settings | # Build Steps Build Artifact| 5

(# Target Processor
(2 Optimization
(# Warnings
(% Debugging
v 3 GNU ARM Cross Assembler
(# Preprocessar
# Includes
(% Warnings
(# Miscellaneous
~ B3 GNU ARM Crass C Compiler
(% Preprocessar
# Includes
(# Optimization
(2 Warnings
(# Miscellaneous
v [® GNU ARM Cross C Linker
(# General
(# Libraries
(# Miscellaneous
v ) GNU ARM Cross Create Flash Image
# General
v [ GNU ARM Cross Print Size
(# General

5. Miscellaneous

[dWarn if a global function has no prototype (-Wmissing-
[JWarn if a function has no arg type (-Wstrict-prototypes)
[dwarn if wrong cast (-Wbad-function-cast)

Other warning flags

4 S5 RS G 1 AR AL TN 8-17 P
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[#] 8-17 GNU ARM Cross C Compiler > Miscellaneous

5 Tool Settings | & Toolchains |l Devices| [J Container Settings | # Build Steps Build Artifact| >

(% Target Processor
(% Optimization

(# Warnings

(# Debugging

@ Preprocessor
(2 Includes

# Warnings

# Miscellaneous

(# Preprocessor
# Includes

(# Optimization
(# Warnings

(# Miscellaneous

# General
2 Libraries
# Miscellaneous

# General

2 General

~ B3 GNU ARM Cross Assembler

v [y GNU ARM Cross C Compiler

v [ GNU ARM Cross C Linker

v [#3 GNU ARM Cross Create Flash Image

~ B3 GNU ARM Cross Print Size

GNU ARM Cross C Linker

2

[[]Generate assembler listing (-Wa,-adhlns="$@.Ist")
[[]5ave temporary files (--save-temps Use with caution!)
verbose (-v)

Other compiler flags

wWH Arm MCU C ##2%E0i, 1% General. Libraries.

Miscellaneous.

1. General

1% 8-18 Fii7~, Script files (-T)FH T4 & BRI A S0 14
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& 8-18 GNU ARM Cross C Linker > General

) Tool Settings | &3 Toolchains B Devices| (@ Container Settings A Build Steps Build Artifact Binary Parsers| 7

(% Target Processor
# Optimization
# Warnings
(# Debugging
v % GNU ARM Cross Assembler
(# Preprocessor
# Includes
# Warnings
# Miscellaneous
v B GNU ARM Cross C Compiler
(# Preprocessor
# Includes
# Optimization
# Warnings
# Miscellanecus
v 3 GNU ARM Cross C Linker
(% General
(% Libraries
(% Miscellaneous
v 5 GNU ARM Cross Create Flash Image
(% General
v 33 GNU ARM Cross Print Size
(2 General

eI B IR 8-7 oK.

2= 8-7 GNU ARM Cross C Linker > General

[ Do not use standard start files (-nostartfiles)

[] Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)
[IPrint removed sections (-Xlinker --print-gc-sections)

] Omit all symbol information (-s)

I

BE

Script files (-T)

“${workspace_loc:/${ProjName}/src/
library/libraries/cmsis/cm3/device_s
upport/startup/gmd/linker/gwins4c_

sections)

flash.ld}”
Do not use standard start files (-nostartfiles) | -
Do not use default libraries (-nodefaultlibs) | -
No startup or default libs (-nostdlib) -
Remove unused sections (-Xlinker --gc- J

sections)

Print removed sections (-Xlinker --print-gc-

Omit all symbol information (-s)

2. Libraries

B E B e PRIE T U T 8-19 P

£ Libraries (-1)SCASHE Fh 2 75 14
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HHEEER)E . Library search path (-L)H T B A E (a) MItzE
(.s0) MIHRZREIEIT.

& 8-19 GNU ARM Cross C Linker > Libraries

3 Tool Settings | B Toolchains | M Devices| [J Container Settings | #* Build Steps Build Artifact| *;
(# Target Processor Libraries (-) £
# Optimization
# Warnings
# Debugging
v 3y GNU ARM Cross Assembler
(# Preprocessor
(2 Includes
# Warnings
# Miscellaneous
v 3y GNU ARM Cross C Compiler
(#2 Preprocessor
2 Includes
(2 Optimization
2 Warnings
# Miscellaneous
~ i GNU ARM Cross C Linker []Group libraries {-WI,--start-group, ... ,--end-group)
# General Library search path (-L) £
(2 Libraries
2 Miscellaneous
v 8y GNU ARM Cross Create Flash Image
# General
v 8y GNU ARM Cross Print Size
# General

3. Miscellaneous

2 5 BB BUH S FA R TN ] 8-20 PR .

SUG549-2.0
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& 8-20 GNU ARM Cross C Linker > Miscellaneous

%3 Tool Settings | &3 Toolchains ‘M Devices| [J Container Settings 4 Build Steps

(# Target Processar
(2 Optimization

(2 Warnings

(& Debugging

v ) GNU ARM Cross Assembler

@ Preprocessor
(% Includes

(% Warnings

(# Miscellaneous

v [ GNU ARM Cross C Compiler

(# Preprocessor
2 Includes

(2 Optimization
(# Warnings

(# Miscellaneous

v 3 GNU ARM Cross C Linker

# General
(2 Libraries
(# Miscellaneous

v % GNU ARM Cross Create Flash Image

# General

~ 3 GNU ARM Cross Print Size

# General

Build Artifact| ™,
Linker flags (-Xlinker [option]) &=
Other objects &=

Generate map "${BuildArtifactFileBaseNamel.map”

[ Cross reference (-Xlinker --cref)

[1Print link map (-Xlinker --print-map)
[JUse newlib-nano (--specs=nano.specs)
[JUse float with nano printf (-u _printf_float)
[]Use float with nano scanf {-u _scanf float)
[1Do not use syscalls (--specs=nosys.specs)
[Verbose (-v)

Other linker flags

GNU ARM Cross Create Flash Image

W& Arm MCU wJ AT SRR A 20, #9170 Raw binary. Intel HEX

é:ﬁ‘é:’ ﬁn 8'21 Fﬁ/j_‘—\‘o

73(168)




8 ¥ Li%

8.2 WH TIE

[#] 8-21 GNU ARM Cross Create Flash Image

3 Tool Settings | i3 Toolchains |l Devices| [0 Container Settings | # Build Steps Build Artifact| ™,

@ Target Processor
(% Optimization

(# Warnings

(% Debugging

[J Section: -} text
[ section: -j .data

~ & GMU ARM Cross Assembler Other sections ()

Output file format (-O) |Raw binary ~

&

@ Preprocessor
2 Includes
%2 Warnings
# Miscellaneous
~ B GNU ARM Cross C Compiler
@ Preprocessor
2 Includes
2 Optimization
2 Warnings
(# Miscellaneous
~ 8 GMU ARM Cross C Linker
(# General
(# Libraries
(& Miscellaneous
~v 8 GMU ARM Cross Create Flash Image
(% General
~ [ GNU ARM Cross Print Size
(# General

Other flags

eI B ANR 8-8 P

%% 8-8 GNU ARM Cross Create Flash Image

bl WE
Output file format (-O) Raw binary

Section: -j .text

Section: -j .data

Other sections ()

Other flags

GNU ARM Cross Print Size

HF4%it Arm MCU RJ 7 SCF R & BE (text. data. bss) PLR R K/
114iit, % Berkeley. SysV #&3, AR R S, Ao

Wi SEPR RN TS, ] 8-22 i

SUG549-2.0
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& 8-22 GNU ARM Cross Print Size

) Tool Settings | B Toolchains | Jl Devices | [J Container Settings | # Build Steps| ™%

(2 Target Processor

Size format Berkeley P
(# Optimization

B2 Warnings e
= g. [] Show totals
(2 Debugging
~ [ GNU ARM Cross Assembler Other flags |
# Preprocessor
2 Includes

= Warnings
# Miscellaneous

w [ GNU ARM Cross C Compiler
& Preprocessor
2 Includes
# Optimization
# Warnings
& Miscellaneous

~ %) GNU ARM Cross C Linker
# General
# Libraries
& Miscellaneous

~ %) GNU ARM Cross Create Flash Image
2 General

~ [ GNU ARM Cross Print Size
# General

eI B IN3R 8-9 P

3= 8-9 GNU ARM Cross Print Size

eI wE
Size format Berkeley
Show totals v

Other flags -

8.2.2 RISC-V MCU T 18& &

PL Gowin_PicoRV32 Jyfl i 4715 B
Target Processor

W # RISC-V HirkbHE 540 & 8-23 Fros.
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[#] 8-23 Target Processor

B Tool Settings | &) Toolchains B Devices| [ Container Settings # Build Steps

(2 Target Processor
(2 Optimization
(2 Warnings
(# Debugging
v [ GNU RISC-V Cross Assembler
(28 Preprocessor
(2 Includes
2 Warnings
(# Miscellaneous
v 8 GMNU RISC-V Cross C Compiler
(22 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(& Miscellaneous
v [ GMNU RISC-V Cross C Linker
(2 General
(& Libraries
(& Miscellaneous
v & GMNU RISC-V Cross Create Flash Image
(& General
~ [ GMU RISC-V Cross Create Listing
(2 General
~ [ GMU RISC-V Cross Print Size
(2 General

Architecture

Multiply extension (RVM)
[] Atomic extension (RVA)

Floating point Mane

Compressed extension (RVC)

Build Artifact| 5

RV32l (-march=rv32i*) w

Other extensions | _zicsr

Integer ABI

Floating point ABl | None

ILP32 (-mabi=ilp32*) ~

Tuning Size (-mtune=size) ~

Code model

Medium Any (-mcmodel=medany) ~

Small data limit 8

Align Strict (-mstrict-align) ~

Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

Other target flags

eI B AR 8-10 oK.

%% 8-10 Target Processor

16 15 wE Ui
Architecture RV32I| (-march = RISC-V 4244
rv32i)

Multiply extension (RVM) J Felrizita 2
Atomic extension (RVA) - JR 484
Floating point None e F R
Compressed extension J JE 48184
(RVC)

Other extensions _zicsr BN e ta 4
Integer ABI ILP32 (-mabi = BHCES M ABI
iIp32*)

Floating point ABI None ¥ s H Y ABI

Tuning

Size (-mtune = size)

N TE B AL B R TR A
AR A
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mcmodel = medany)

by, AL WE it B
Code model Medium Any (- ARy Rl

Small data limit

8

NS X R /ISR A

Align Strict (-mstrict-align) | %55 /7=
Small prologue/epilogue (- J Y 128 ] LUk $A8 FH AN

msave-restore) PR R ARAT AR B 27 A7 4
Other target flags - HA ) H BR AL RS R 1
Tt
Optimization

B LS, B1-00. -O1. -02. -03. -Os. -Ofast. -Og 5k
-0z, AT PHhrgmdeid B . RSP SR, W& 8-24 Fx.

[¥] 8-24 Optimization

% Tool Settings | $3 Toolchains | I Devices | [0 Container Settings

(2 Target Processar
(2 Optimization
2 Warnings
(2 Debugging
~ B3 GNU RISC-V Cross Assembler
(# Preprocessar
2 Includes
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(# Preprocessar
2 Includes
# Optimization
2 Warnings
# Miscellaneous
~ B3 GNU RISC-V Cross C Linker
2 General
# Libraries
# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
2 General
~ B3 GNU RISC-V Cross Create Listing
2 General
~ B3 GMNU RISC-V Cross Print Size
2 General

Build Steps

Optimization Level None (-00)
Message length (-fmessage-length=0)
['char' is signed (-fsigned-char)

[ Function sections (-ffunction-sections)
[ Data sections (-fdata-sections)

[IMe commaen unitialized (-fno-comman)

Build Artifact| ™

[ Do not inline functions (-fno-inline-functions)

[]Assume freestanding environment (-ffreestanding)

Disable builtin (-fno-builtin)

[JSingle precision constants (-fsingle-precision-constant)

[ Position independent code (-fPIC)
[JLink-time optimizer (-flta)

[ Disable loop invariant move {-fno-move-loop-invariants)

Other optimization flags

eI B ANR 8-11 fls.
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%k 8-11 Optimization

I

B

Optimization Level

None (-00)

Message length (-fmessage-length = Q)

v

‘char’ is signed (-fsigned-char)

Function sections (-ffunction-sections)

J

Data sections (-fdata-sections)

No common unitialized (-fno-common)

Do not inline functions (-fno-inline-functions)

Assume freestanding environment (-
ffreestanding)

Disable builtin (-fno-builtin)

Single precision constants (-fsingle-precision-
constant)

Position independent code (-fPIC)

Link-time optimizer (-flto)

Disable loop invariant move (-fno-move-loop-
invariants)

Other optimization flags

Warnings

WEEEEEITR, AT P 5 A IR AE 1]

METIR, Kl 8-25 fas.

AL TR BN R
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[] 8-25 Warnings

% Tool Settings | $3 Toolchains | i Devices

[0 Container Settings | # Build Steps

(2 Target Processar
# Optimization

(2 Warnings

(2 Debugging

(# Preprocessar
2 Includes

2 Warnings

# Miscellaneous

~ B3 GNU RISC-V Cross Assembler

[ Check syntax only {-fsyntax-only)
[JPedantic {-pedantic)

[]Pedantic warnings as errors (-pedantic-errors)

[Jinhibit all warnings {-w)

[JWarn on various unused elements (-Wunused)

[JWarn an uninitialized variables (-Wuninitialised)

[JEnable all common warnings (-Wall)

[JEnable extra warnings (-Wextra)

Build Artifact

~ B3 GNU RISC-V Cross C Compiler

(# Preprocessar
2 Includes

# Optimization

2 Warnings

# Miscellaneous

Cwarn
COwarn
Cwarn
Cwarn
Cwarn

on implicit conversions (-Wconversion)
if pointer arithmetic (-Wpointer-arith)
if padding is included (-Wpadded)

if shadowed variable (-Wshadow)

if suspicious logical ops (-Wlogical-op)

~ B3 GNU RISC-V Cross C Linker
2 General
# Libraries
# Miscellaneous

2 General
2 General

~ B3 GMNU RISC-V Cross Print Size
2 General

~ B3 GNU RISC-V Cross Create Flash Image

~ B3 GNU RISC-V Cross Create Listing

[JWarn if struct is returned {-Wagreggate-return)
[JWarn if floats are compared as equal (-Wfloat-equal)

[]Generate errors instead of warnings {-Werror)

»
2

[JWarn on undeclared global function (-Wmissing-declaration)

Other warning flags

Debugging

BEIFIRNEL, Bla-g. -g1. -g3 SFAERAFVEN ARG R, W

Kl 8-26 JIi7
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[%] 8-26 Debugging

% Tool Settings | 3 Toolchains | [l Devices| [J Container Settings

(# Target Processor
# Optimization
# Warnings
(£ Debugging
~ B3 GNU RISC-V Cross Assembler
(# Preprocessor
2 Includes
(# Warnings
& Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(# Preprocessor
2 Includes
(# Optimization
# Warnings
(# Miscellaneous
~ B3 GNU RISC-V Cross C Linker
& General
( Libraries
# Miscellaneous
~ B3 GNU RISC-V Cross Create Flash Image
# General
~ B3 GNU RISC-V Cross Create Listing
# General
~ B3 GNU RISC-V Cross Print Size
# General

Build Steps Build Artifact

Debug level Default (-g)

Debug format Toolchain default

[]Generate prof information (-p)
[]Generate gprof information (-pg)

¥
2

Other debugging flags

T B A3 8-12 Fr

%% 8-12 Debugging

bl WE
Debug level Default (-g)
Debug format Toolchain default

Generate prof information (-p)

Generate gprof information (-pg) | -

Other debugging flags

GNU RISC-V Cross Assembler

% H RISC-V MCU I 4w Pkik I,
Warnings. Miscellaneous.

1. Preprocessor

BEEZE G IS H A G 1w 1 25 U 1 8-27 Foms

{32 Preprocessor. Includes.
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[#] 8-27 GNU RISC-V Cross Assembler > Preprocessor

B Tool Settings | 133 Toolchains | B Devices| [J Container Settings | & Build Steps |

(22 Target Processor Use preprocessor

(& Optimization [ Do not search system directories (-nostding)
(# Warnings [ Preprocess only (-E)

iz) i

(£ Debugging Defined symbols (-0 )

w %3 GNU RISC-V Cross Assembler
(% Preprocessor

2 Includes
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
(% Preprocessor
2 Includes
2 Optimization
& Warnings
2 Miscellaneous
w 3 GNU RISC-V Cross C Linker
& General
22 Libraries

Undefined symbaols (-U) )

# Miscellaneous
w 3 GNU RISC-V Cross Create Flash Image
(% General
v B3 GNU RISC-V Cross Create Listing
2 General
w B3 GNU RISC-V Cross Print Size
(2 General

2. Includes

fer Sk U RERRE, WS40 R, M2 Eclipse & (f
in${workspace_loc}), i 8-28 flin.
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& 8-28 GNU RISC-V Cross Assembler > Includes

B3 Tool Settings | &3 Toolchain5| | Devices| [J Container Seﬂings| & Build Steps

»
3

(# Target Processor
# Optimization
# Warnings
# Debugging
w i85 GNU RISC-V Cross Assembler
(# Preprocessor
(% Includes
# Warnings
(% Miscellaneous
w i85 GNU RISC-V Cross C Compiler
(# Preprocessor
(22 Includes
(2 Optimization
2 Warnings
(%2 Miscellaneous
w i3 GNU RISC-V Cross C Linker
(2 General
(22 Libraries
(2 Miscellaneous
w % GNU RISC-V Cross Create Flash Image
(&2 General
~ i GNU RISC-V Cross Create Listing
£ General
w i3 GNU RISC-V Cross Print Size
£ General

3. Warnings

Include paths (-1) = 2

Include system paths (-isystem) SR AR

Include files (-include) & & F
>

S M E R IR I & 8-29 B
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[#] 8-29 GNU RISC-V Cross Assembler > Warnings

) Tool Settings| B Toolchains | [l Devices| [0 Container Settings | #* Build Steps| ™

(2 Target Processor
2 Optimization
# Warnings
# Debugging
~ i85 GNU RISC-V Cross Assembler
(22 Preprocessar
(22 Includes
(22 Warnings
(# Miscellanecus
~ By GNU RISC-V Cross C Compiler
(22 Preprocessor
(2 Includes
(22 Optimization
(22 Warnings
(E2 Miscellaneous
~ %3 GNU RISC-V Cross C Linker
(22 General
(E Libraries
(E Miscellaneous
~ % GNU RISC-V Cross Create Flash Image
(2 General
w 3 GNU RISC-V Cross Create Listing
(22 General
~ i85 GNU RISC-V Cross Print Size
(22 General

4. Miscellaneous

Cther warning flags |

RS BN G 1 s L I 1A 8-30 FraR
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& 8-30 GNU RISC-V Cross Assembler > Miscellaneous

) Toaol Settings | B Toolchains |l Devices | [J Container Settings | #° Build Steps| >

(2 Target Processor Assembler flags 4=
(# Optimization
# Warnings
(# Debugging
~ &y GNU RISC-V Cross Assembler
(2 Preprocessor

(& Includes
(2 Warnings
(2 Miscellaneous
~ &y GNU RISC-V Cross C Compiler
@ Preprocessor
(& Includes
(£ Optimization
(2 Warnings
(2 Miscellaneous
~ &y GMNU RISC-V Cross C Linker
(2 General
(& Libraries
(£ Miscellaneous
~ {83 GNU RISC-V Cross Create Flash Image
(2 General
~ & GMNU RISC-V Cross Create Listing
(2 General
~ 3 GNU RISC-V Cross Print Size
(£ General

Generate assembler listing (-Wa,-adhlns="$@
[]save temporary files (--save-temps Use with ¢

OVerbose (-v)

Other assembler flags

£ >

eI B IN3R 8-13 P

3= 8-13 GNU RISC-V Cross Assembler > Miscellaneous

I BE

Assembler flags -

Generate assembler listing (-Wa,-adhins="$@.Ist") ~

Save temporary files (--save-temps Use with caution!) | -

Verbose (-v) -

Other assembler flags -

GNU RISC-V Cross C Compiler

wH RISC-V MCU C 4wi¥ikmi, % Preprocessor. Includes.
Optimization. Warnings. Miscellaneous.

1. Preprocessor
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BEEZE S, M-I H A B, aik 8-31 Fr.

[#] 8-31 GNU RISC-V Cross C Compiler > Preprocessor

% Tool Settings | %3 Toolchains | [l Devices| [J Container Settings | # Build Steps

(# Target Processor
(% Optimization
2 Warnings
(2 Debugging
w B3 GMU RISC-V Cross Assembler
(2 Preprocessor
(2 Includes
(% Warnings
(3 Miscellaneous
w B3 GMU RISC-V Cross C Compiler
@ Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
w B3 GMU RISC-V Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous
w B3 GMU RISC-V Cross Create Flash Image
(2 General
w B GNU RISC-V Cross Create Listing
(2 General
w B3 GMU RISC-V Cross Print Size
(2 General

Build Artifact| 5

[JDo not search system directories (-nostdinc)

[JPreprocess only (-E)
Defined symbols (-0 &)

Undefined symbols (-U) &)

Includes

fa e kO R kAR, IS4 84S, AR %128 Eclipse A28 (f

n${workspace_loc}), i/ 8-32 fifi/x.
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[#] 8-32 GNU RISC-V Cross C Compiler > Includes

) Tool Settings | B3 Toolchains | Devices| [J Container Settings | #° Build Steps Build Artifact| %

(2 Target Processor Include paths (-1) il -
@ Optimization
@ Warnings

: = /${Proj
) '${w0r|-cspace |06/${Pr0j|\|ame}fsrcjbsp}
@ Debugging "${workspace_locy/${PrajNamel/srcflib}”
w 3 GNU RISC-V Cross Assembler

@ Preprocessor
2 Includes
(% Warnings
(& Miscellaneous
w 3 GNU RISC-V Cross C Compiler
(2 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(# Miscellaneous
~ 83 GNU RISC-V Cross C Linker
# General
(2 Libraries
(# Miscellaneous
~ 8 GNU RISC-V Cross Create Flash Image
# General -
w 83 GNU RISC-V Cross Create Listing P €
2 General
w [ GNU RISC-V Cross Print Size
# General

Include system paths (-isystem) &)

W B INR 8-14 Pror.

%% 8-14 GNU RISC-V Cross C Compiler > Includes

I wE

Include paths (-1) “${workspace_loc:/${ProjName}/src}’
“${workspace_loc:/${ProjName}/src/bsp}”
“${workspace_loc:/${ProjName}/src/lib}”

Include system paths (- -
isystem)

Include files (-include) -

3. Optimization

B C Aty g, M TIT R RIS F e, AAHZHBRSM Lk
I, 4k 8-33 Fiar.
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[#] 8-33 GNU RISC-V Cross C Compiler > Optimization

% Toal Settings | 3 Toolchains | [l Devices | [J Container Settings | # Build Steps Build Artifact| >,

@ Target Processor
# Optimization

@ P . Other optimization flags |
(#2 Warnings

Language standard GNU 150 C11 (-std=gnu11)

(# Debugging
w B3 GNU RISC-V Cross Assembler
@ Preprocessor
2 Includes
& Warnings
(& Miscellaneous
~ B3 GNU RISC-V Cross C Compiler
(%2 Preprocessor
2 Includes
(% Optimization
& Warnings
(& Miscellaneous
~ B3 GNU RISC-V Cross C Linker
=2 General
(2 Libraries
% Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
(5 General
w B3 GNU RISC-V Cross Create Listing
=2 General
w B3 GNU RISC-V Cross Print Size
% General

eI B ANR 8-15 oK.

% 8-15 GNU RISC-V Cross C Compiler > Optimization

eI W
Language standard GNU ISO C11 (-std=gnu11)

Other optimization flags -

4. Warnings
% B S T 0 ] 8-34 .

SUG549-2.0
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[#] 8-34 GNU RISC-V Cross C Compiler > Warnings

) Tool Settings | 33 Toolchains | M Devices| [J Container Settings | # Build Steps Build Artifact| **

(2 Target Processor
(# Optimization
(E Warnings
(# Debugging
~ @ GMU RISC-V Cross Assembler
(22 Preprocessor
(22 Includes
(2 Warnings
(# Miscellaneous
~ @ GMU RISC-V Cross C Compiler
@ Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(# Miscellaneous
~ 3 GMNU RISC-V Cross C Linker
# General
(2 Libraries
(2 Miscellaneous
~ B GMNU RISC-V Cross Create Flash Image
#2 General
~ 8 GMU RISC-V Cross Create Listing
#2 General
~ 8 GMNU RISC-V Cross Print Size
(# General

5. Miscellaneous

2

[JWarn if a global function has no prototype (-Wmissing-
[JWarn if a function has no arg type (-Wstrict-prototypes
[JWarn if wrong cast (-Wbad-function-cast)

Other warning flags

RS BN G 1 s L I 1A 8-35 FraR
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[#] 8-35 GNU RISC-V Cross C Compiler > Miscellaneous

) Tool Settings | B3 Toolchains | M Devices| [J Container Settings

(5 Target Processor
(#2 Optimization
(22 Warnings
(%2 Debugging
~ 8 GMU RISC-V Cross Assembler
(2 Preprocessaor
(22 Includes
(# Warnings
(# Miscellaneous
~ B GMNU RISC-V Cross C Compiler
@ Preprocessor
(22 Includes
(# Optimization
(# Warnings
(# Miscellaneous
~ & GMU RISC-V Cross C Linker
(# General
(22 Libraries
(# Miscellaneous
~ & GMU RISC-V Cross Create Flash Image
(# General
~ ® GMU RISC-V Cross Create Listing
(# General
~ & GMU RISC-V Cross Print Size
(# General

eI B IN3R 8-16 JTar .

Build Steps Build Artifact| ™

Generate assembler listing (-Wa,-adhlns="$@.Ist")
[[] Save temporary files (--save-temps Use with caution!)

[Dverbose (-v)

Other compiler flags

%R 8-16 GNU RISC-V Cross C Compiler > Miscellaneous

eI wE
Generate assembler listing (-Wa,- J

adhlns="$@.Ist")

Save temporary files (--save-temps Use with -

caution)

Verbose (-v)

Other compiler flags

GNU RISC-V Cross C Linker

% H RISC-V MCU C &gzt i,
Miscellaneous.

1. General

£14 General. Libraries.

U1&] 8-36 fif7~, Script files (-T)FH T8 & BRI A .
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& 8-36 GNU RISC-V Cross C Linker > General

) Tool Settings | 33 Toolchains | M Devices| [J Container Settings | #° Build Steps Build Artifact| *;

(2 Target Processor ST T el
@ Optimization

(% Warnings
(2 Debugging
w 3 GNU RISC-V Cross Assembler
@ Preprocessor
2 Includes
(% Warnings
(& Miscellaneous
w 3 GNU RISC-V Cross C Compiler
(2 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(# Miscellaneous
~ 83 GNU RISC-V Cross C Linker
(% General
(# Libraries
(# Miscellaneous
~ 83 GNU RISC-V Cross Create Flash Image
 General
w 83 GNU RISC-V Cross Create Listing
# General
w [ GNU RISC-V Cross Print Size
# General

Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)
[JNo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

[JPrint removed sections (-Xlinker --print-gc-sections)

[] Omit all symbol information (-s)

eI B INZR 8-17 P

3= 8-17 GNU RISC-V Cross C Linker > General

by wE
Script files (-T) “${workspace_loc:/${ProjName}/src/

sections.lds}”

Do not use standard start files (-nostartfiles) | v

Do not use default libraries (-nodefaultlibs) | -

No startup or default libs (-nostdlib) -

Remove unused sections (-Xlinker --gc- J
sections)

Print removed sections (-Xlinker --print-gc- | -
sections)

Omit all symbol information (-s) -

2. Libraries
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WE R PR, Wi 8-37 Fizn. Libraries (1), %75 HE EaEHE
[f)FE. Library search path (-L), &E#&E (@) MILEE (so) FHR
FEAT o
[# 8-37 GNU RISC-V Cross C Linker > Libraries

) Tool Settings | B3 Toolchains | Devices| [J Container Settings | #° Build Steps Build Artifact| >

(# Target Processor
(2 Optimization
( Warnings
(% Debugging
w 3 GNU RISC-V Cross Assembler
(2 Preprocessor
(2 Includes
(2 Warnings
(# Miscellaneous
~ 8 GNU RISC-V Cross C Compiler
(# Preprocessor
2 Includes
(2 Optimization
# Warnings
2 Miscellaneous
v ) GNU RISC-V Cross C Linker [ Group libraries (-W|,--start-group, ... ,--end-group)
(% General
(2 Libraries
(# Miscellaneous
w 8 GNU RISC-V Cross Create Flash Image
# General
~ 83 GNU RISC-V Cross Create Listing
# General
~ 8 GNU RISC-V Cross Print Size

 General

Libraries (-I) &

Library search path (-L) &)

3. Miscellaneous

4 5 L E BUH S FA R T B 8-38 PR .
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& 8-38 GNU RISC-V Cross C Linker > Miscellaneous

) Tool Settings | 33 Toclchains | [ Devices| [J Container Settings | # Build Steps

Build Artifact| ™

(2 Target Processor
(# Optimization
(E2 Warnings
(# Debugging
~ B GMU RISC-V Cross Assembler
@ Preprocessor
(22 Includes
(# Warnings
(# Miscellaneous
~ & GMU RISC-V Cross C Compiler
(22 Preprocessor
(22 Includes
(# Optimization
(#2 Warnings
(# Miscellaneous
~ @ GMU RISC-V Cross C Linker
(% General
(2 Libraries
(2 Miscellaneous
~ 8y GMU RISC-V Cross Create Flash Image
(% General
~ 3 GMNU RISC-V Cross Create Listing
(2 General
~ 3 GMNU RISC-V Cross Print Size
# General

Linker flags (-Xlinker [option]) &

Other objects &)

Generate map

"${BuildArtifactFileBaseMame}.map”

[ Cross reference (-Xlinker --cref)

[ Print link map (-Xlinker --print-map)
[JUse newlib-nano (--specs=nanc.specs)
[JUse float with nano printf (-u _printf float)
[JUse float with nano scanf (-u _scanf float)
[J Do not use syscalls (--specs=nosys.specs)
[JVerbose (-v)

eI B ANR 8-18 oK.

Other linker flags |-mcmodel=medany

2= 8-18 GNU RISC-V Cross C Linker > Miscellaneous

eI wE
Linker flags (-Xlinker [option]) -

Other objects -

Cross reference (-Xlinker --cref) -

Print link map (-Xlinker --print-map) -

Use newlib-nano (--specs=nano.specs) R THRILE
Use float with nano printf (-u _printf_float) Tk
Use float with nano scanf (-u _scanf_float) Tk
Do not use syscalls (--specs = nosys.specs) | -
Verbose (-v) -

Other linker flags -mcmodel=medany
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GNU RISC-V Cross Create Flash Image
W& RISC-V MCU mI#A7 X A5 3, #1140 Raw binary. Intel

HEX 55, 4/ 8-39 ffir.

8-39 GNU RISC-V Cross Create Flash Image

) Toal Settings | 33 Toolchains | [l Devices| [J Container Settings| # Build Steps

@ Target Processor
(22 Optimization
(22 Warnings
(# Debugging
~ B3 GMU RISC-V Cross Assembler
(% Preprocessor
% Includes
2 Warnings
(# Miscellaneous
w 3 GMNU RISC-V Cross C Compiler
(& Preprocessor
(2 Includes
# Optimization
2 Warnings
£ Miscellaneous
v 83 GNU RISC-V Cross C Linker
( General
(2 Libraries
(# Miscellaneous
~ B3 GMU RISC-V Cross Create Flash Image
% General
w 3 GMNU RISC-V Cross Create Listing
= General
w 3 GMU RISC-V Cross Print Size
# General

Idsec
btsec

Build Artifact
Output file format (-0) Raw binary
[ Section: -j text
] 5ection: - .data
Other sections (-]) & e 38

>
2

|
lrgsec ]

eI B IN3R 8-19 PR

%R 8-19 GNU RISC-V Cross Create Flash Image

Other flags

MBI wE

Output file format (-O) Raw binary

Section: -j .text J

Section: -j .data ~

Other sections (-j) .irgsec
Idsec
.btsec

Other flags -
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GNU RISC-V Cross Create Listing

MFAEMRE SIS 755 ARG B 51R
A, XL FR SRS T PR T A A AR A
B o

8-40 GNU RISC-V Cross Create Listing

) Tool Settings | 3% Toolchains |l Devices| [J Container Settings Build Steps Build Artifact|

2

(# Target Processor Display source [--source|-5)
@ Optimization [ Display all headers (--all-headers|-x)
(2 Warnings [ Demangle names (--demangle|-C)

(# Debugging
~ B3 GMNU RISC-V Cross Assembler
(% Preprocessor

[]Display debugging info (--debugging|-g)
[]Disassemble (--disassemble|-d)
[IDisplay file headers (--file-headers|-f)

% Includes
& Display line numbers (--line-numbers|-)

2 Warnings

(& Miscellaneous [IDisplay relocation info (--relac|-r)

) GNU RISC-V Cross C Compiler [ Display symbols (--syms|-1)
(% Preprocessor [ Wide lines (--wide|-w)
(2 Includes Other flags |

(2 Optimization

(2 Warnings

& Miscellaneous

~ 33 GMNU RISC-V Cross C Linker
2 General
(2 Libraries
(# Miscellaneous

w 3 GMNU RISC-V Cross Create Flash Image
# General

~ B3 GMU RISC-V Cross Create Listing
& General

~ B3 GMU RISC-V Cross Print Size
# General

eI B AN 3R 8-20 P

%R 8-20 GNU RISC-V Cross Create Listing

A Ist
K 8-40

eI wE
Display source (--source|-S) J
Display all headers (--all-headers|-x) ~
Demangle names (-demangle|-C) ~

Display debugging info (--debugging]-g) -

Disassemble (--disassemble|-d) -

Display file headers (--file-headers|-f) -

Display line numbers (--line-numbers|-I) ~

Display relocation info (--reloc|-r) -
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eI wE
Display symbols (--syms|-t) -
Wide lines (--wide|-w) ~
Other flags -

GNU RISC-V Cross Print Size

i RISC-V MCU AT 7 3/ H % Bt (text. data. bss) PLAA&
KIS, L7 Berkeley. SysV %30, AEMER N SS0BHH#L, A
SR SEFRBR /NI EL,  tnE 8-41 PR
8-41 GNU RISC-V Cross Print Size

) Tool Settings | ) Toolchains | M Devices| [J Container Settings Build Steps Build Artifact| >

(£ Target Processor Size format | Berkeley

[H

(% Optimization

(2 Warnings

(2 Debugging
~ 183 GNU RISC-V Cross Assembler Other flags |
@ Preprocessor

2 Includes
(2 Warnings
(2 Miscellaneous
w 8 GNU RISC-V Cross C Compiler
(# Preprocessor
(2 Includes
(% Optimization
% Warnings
(& Miscellaneous
~ 8 GNU RISC-V Cross C Linker
2 General
2 Libraries
2 Miscellaneous
w 3 GNU RISC-V Cross Create Flash Image
# General
w @3 GNU RISC-V Cross Create Listing
(% General
w 3 GNU RISC-V Cross Print Size
(% General

eI B IN3R 8-21 PR

% 8-21 GNU RISC-V Cross Print Size

pril W
Size format Berkeley
Hex -
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I

wE

Show totals

Other flags

8.3 MixLi=

8.3.1 dwiF 5%

Arm MCU #1 RISC-V MCU %1% /5754 LA N JUFR, i 8-42 flis:

%6 7E AT TR, A8k “Build Project”

BT HEF “Build” (%)
BT H A “Build All” ()

AP
i e

“Project > Build All”

“Project > Build Project”

8-42 Build

=% picorv32_demo

Wy workspace test - picorv32 demoyfsre/main.c - GMD - m} x
Ele Edit Source Refactor Navigate Search Project Run Gowin Window Help
o~ |®' 0% Open Project P~ 0~ ®E 5 -
[ - - ! =T Close Project Q @” Bz 35
5 project Ex... ¥ = B [g maine X [.n'ip Build All Ctrl+B SLEH(EEo % | %% = 8
BES T | e & 58 Build Configurations > ol e E RN o R
o d 59 //Address D id = -
cm3_demo 50 #define AHB Build Project g
=5 picorv32_demo 61 #define PICI Build Working Set L = AHBREGDE U config.h ~
62 I_gjld Project .
- Clean... U picorv32h
632 //0pen WB e .
64 //Register | Build Automatically W firmwareh
655 typedef stri U irg.h
66 Build Targets > 2 simplevarth
67 __TI0 un:
68 __IO0 unm; C/C++ Index > U wbuarth
69 _ IO um 0 = U wbgpio.h
76} WBREGDEMO, e = whspiflash.h
72 //Address Definitions v # DEV_GW5»"\50_(3'«'\1’2v
o e i e et i e f e i
< > < >
[l Problems ¥ Tasks B Console X [ Properties x| &4 <§>| LE &E =1 IEI‘ #BE-S~-=0
CDT Build Conscle [picorv32 demo]
~
Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley “picorv32_demo.elf”
text data bss dec hex filename
7552 lea@ 112 7764 1e54 picorv32_demo.elf
Finished building: picorv32_demo.siz
13:56:15 Build Finished. @ errors, @ warnings. (took 8s5.718ms)
< > v

SUG549-2.0
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Arm MCU LFe4m PEn Bl an & 8-43 Fron.
8-43 Arm MCU TI24miFER

\Ay workspace test - cm3_demo/src/project/printf/printf_demo.c - GMD - m] ¥
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
i | ®~ % v @ D% eSS HEg-a8-0-@-H%-0-0-@-®0 5~
L - - 1 r o - = ‘ ] Q §>| & =3
5 Project Explo.. x = 8 printf demo.c * = 0 ZFo x @t ®e = 0O
ESIERE A e BB e % §
) 14 /* Definitions -
« (=% cm3_demo 15 W demoh
4 Binaries 16 #if PRINTF_DEMO U uarth
=il Includes 17 U stdio.h
18 /* Includes: */ . S
2= Debug 19 #include "uart.h" @ printf_demo(void) : int
¥ = src @ #include <stdioc.h>
(= library 1
(= project 3 /% Definitions: *
I picorv32_demo L

//Application entry function
5= int printf_demo(void)

DLl R R R R R R R R MR
@ i

7 {

3 SystemInit(); //Initializes system clock

9 uart_init(UART®, //Initializes UART®

] 33466, //Baudrake

1 1, fTX

2 1, /1R o

< >

[ Problems % Tasks & Console X [ Properties x‘ & ¢ Q=.'=>‘ LB BE =B dv;-ll = B~-f-=08
CDT Build Cansale [em3_dema]
LUVORLIG . WU ARG LI O3S U SALE | LaSi LNage N
arm-none-eabi-cbhjcopy -0 binary "cm3_demo.elf” "cm3_demo.bin”
Finished building: cm3_demo.bin
Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley --totals "cm3_demo.elf”

text data bss dec hex filename

20983 1764 392 32144 7d9@ cm3_demo.elf

29988 1764 392 32144 7d9@ (TOTALS)
Finished building: cm3_demo.siz
14:21:46 Build Finished. @ errors, @ warnings. (took 65.935ms)

v

=% cm3_demo

RISC-V MCU TF£% ¥ Bl 8-44 PR .
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[& 8-44 RISC-V MCU T2 4mi%E il

workspace_test - picorv32_demojsrc/main.c - GMD - m]
pace ! p !
Elle Edit Source Refactor Navigate Search Project Run Gowin Window Help
il &~/ = Bie | S agE - - @-H-0-0-Q-®pJ-idaRET
B~ Flrtor a2 Q i |E
5 Project Explo.. ¥ = 83 maine = 8 SFo x T ®g = B8
) P! o
BES Y| e 8§ = I A P EERRY e % §
& em3 d 59 //Address Definitions o fah N
£m3_demo 60 #define AHBREGDEMO_BASE OPEN_AHB_BASE contig.
v % picorv3?_dema 61 #define PICO AHBREGDEMO ((AHBREGDEMO RegDef *)  AHBREGDEMO BASE ) & picor32h
g;;h Binaries 62 dod ; U firmwareh
632 //0pen WB extended interface .
[ Includes 64 //Register Definitions o irgh
= Debug G5= typedef struct W simpleuarth
[ sfC 86 { . . u wbuarth
b 67 __I0 unsigned int REG@; //@x@0 1 wbanioh
& bsp 68 __ID unsigned int REGL; //@x84 o wbgpic.
= lib 59 __I0 unsigned int REG2; //@x@% U whspiflash.h
[ config.h 78} WBREGDEMO_RegDef; # DEV_GWSA60 GW2A
71 o
8] custom_ops.$ 72 //Address Definitions # MEM_MAP
[g irgec 73 #define WEREGDEMOR_BASE OPEN_WB_BASE #
[ irg-h 74 #define PICO_WBREGDEMOB ((WBREGDEMO_RegDef *)  WBREGDEMOB_BASE ) # MEM MAP ADDRI
75
[ loader.c i # MEM MAP ADDR2
L) main.c 77 uint8_t irqee_flag = @; //Timer interrupt v # MEM_MAP_ADDR1
[ picorv32h < ) T ' > # MEM_MAP ADDR2
tart.S . - i —_
B sta [#] Problems %] Tasks B Console % [ Properties x‘ & @ %‘ =Y El mB~-f~-=8

| sections_debug.lds
| sections_xip.lds

| sections.ds

CDT Build Cansole [picorv32_demo]

IOvORLIG, W0 RLIw

W LiusS Ui CaLE CLSLLIg

riscv-none-elf-cbhjdump --source --all-headers --demangle --line-numbers --wide “"picorv32_demo.
"picorv32_demo.lst™
Finished building: picorv32_demo.lst

Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "picorv32_demo.elf"
text data bss dec hex filename
7552 lea 112 7764 1e54 picorv32 demo.elf
Finished building: picorv32 demo.siz

©89:39:38 Build Finished. @ errors, @ warnings. (took 16s.213ms)

Writable Smart Insert 1:1:0

elf”

>
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91??5?:*2

9.1 THIT A

SUG549-2.0

GMD AHEER T mi = R 8 Programmer, A& % Arm MCU #1
RISC-V MCU Hrf$447 304, anfE 9-1 Ao

E9-1 T#TEH

Wi Gowin Programmer Version - O X

File Edit Tools About

e = =g =2 | 5 USB Cable Setting

Enable Series Device Operation MCU/FW/(HEX) File H

| GWINSR GWINSR-4C Firmware Erase,Program D:/GMD_2025_workspace/workspace_test/...

€ >
Qutput g x
Info Cable found: Gowin USBE Cable(WINUSB)/0/403/null (USE location:403) (SN: null)

Info Cost 0.02 second(s)

Info Target Cable: Gowin USB Cable[WINUSB)/0/403/null@10MHz

Info Target Device: GWINSR-4C(0x01002318)
Info Operation "Firmware Erase,Program” for device#1...
Info Status Code is: 0x00019020
Info Finished.
Info Cost 4.53 second(s)
v
Ready
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9.2 F# Tk

9.2 TEAZ

Arm MCU #1 RISC-V MCU & 57EA UL NI, Wil 9-2 fiis:

o EFETHE “Programmer” (4)

o EFEEHAE “Gowin > Programmer”

9-2 Programmer

f/Address Definitions

€

[2] Problems | Tasks B Conscle » [ Properties 38| {4 <§'>| wH &b

CDT Build Console [picorv32_demo]

LNVORLIiGs W0 RLJw-¥ wiusS wi cOLe LisCiiig

riscv-none-elf-objdump --source --all-headers --demangle --line-numbers --wide "picorv32 demo.elf" >

"picorv32_demo.lst"
Finished building: picorv32_demo.lst

Invoking: GNU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "picorv32_demo.elf"

text data bss dec hex filename
7552 188 112 7764 1e54 picorv32_demo.elf
Finished building: picorv32_demo.siz

£ >
=5 picorv32 demo

#

-

€

DEV_GWSA60_GW:

>

{Wr workspace_test - picorv32_demo/sre/main.c - GMD — [m| *
File Edit Source Refactor Mavigate Search Project Run  Gowin Window Help
i | ® >R~ Bi%iw| S US‘iIUﬁ Pragrammer ~0 -GSO -
0 - S Fo - ‘ o B4 GoBridgeDriver Q ﬁ” & 3
. = - ¥ = — =
I Project Ex.. ¥ a main.c ¥ % SDK and Document O Fox ™ [m|
BGVIv§ ¥ B AR o %
o d 59 //Address Definitions .
cm3_demo 52 #define AHBREGDEMO_BASE OPEN_AHE_BASE 8
5 picorv32_demo 61 #define PICO_AHBREGDEMO ( (AHBREGDEMO_RegDef =) 21 configh "
&2 U picorvizh
632 //0Open WB extended interface :I pleons=s.
64 //Register Definitions W firmware.h
65= typedef struct o irg.h
N 2 simpleuarth
67 __ IO unsigned int REGE; //@x@@ :I simpleua
" 10 unsigned int REGL; //@x@4 d wbuarth
__I0 unsigned int REG2; //8x88 U wbgpic.h
© } WBREGDEMO_RegDef; B whspiflashh

W

%@ #B8--= 08

-

9.3 THIIE

SUG549-2.0

Arm MCU # RISC-V MCU L#£#J Programmer F#15% & 5 FTH

FPGA 1 EEEASC, LR LA AL N 3 E

1. GWINS/R-4C

%41 Gowin_ EMPU(GW1NS-4C), 41Xl 9-3 I 9-1 fi7s.
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E 9-3 THRE

W Device configuration ? hd

Device Operation
Access Mode: MCU Mode o

Operation: Firmware Erase, Program ~

Firmware Erase, Program

Frogramming Options

File name: [sktop/GMD_test/gowin_empusem3_demo/impl/preem3_demo. £2 | D

Retained User Flaszh Data

User Flazh Tnitialization

F¥/MCU/Binary Input Options

Firmware/Binary File: |e/workspace_test/em3_demo/Debugz/om3_demo. bin

Save Cancel
® 91 THEE
eI W
Access Mode MCU Mode
Operation Firmware Erase, Program
Firmware Erase, Program, Verify
File name fs 30
Firmware/Binary File .bin 31

2. GWINSER-4C

#1n Secure FPGA Gowin_ EMPU(GW1NS-4C), & 9-4 1% 9-2 i
ﬂ—\‘o
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# 94 THIEE

W Device configuration ? *

Deviece Operation
Access Mode: Secur eFFGA Mode v

Operation: Firmware Erase, Program Securely w

Firmware Erase, Program, Verify with Security(One Time Programmable For
Key Authentication Code)

Frogramming Options

File name: [sktop/@D_test/zowin_empu/em3_demo/impl/pre Soem3_demo. £5

Retained User Flash Data
User Flaszh Initialization

FYACU Binary Input Optiens

Firmware Binary File: efworkspace_testfcm3_demof]3ebugfcm3_demo.bin| D

Save Cancel
®I2THRE
eI WHE
Access Mode SecureFPGA Mode
Operation Firmware Erase, Program Securely
File name fs 30
Firmware/Binary File .bin 31

3. GWI1N/R-9 (C)

%41 Gowin_ EMPU_M1 #1 Gowin_PicoRV32, /& 9-5 fiiz& 9-3 it

o
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B 95 THRE

¥ Device configuration ? *

Device Operation
hocezz Mode: MCU Mode L e

Operation: Firmware Erase, Program LY

Firmware Erase, Program

Programming Options

File name: |=/liukail /TesktopMI_tezt/eml_demo/impl/prrfeml_demao. f=

Retained User Flash Data

User Flazh Initializatien

FWMCV/Binary Input Options

Firmware/Finary File: e/workspa-:e_testf-:ml_demc-f]]ebugfcml_demo.bin| D

Save Cancel
& 9-3 THIRE
eI W
Access Mode MCU Mode L
Operation Firmware Erase, Program
Firmware Erase, Program, Verify
File name fs 30
Firmware/Binary File .bin 31

4. GW2A/N/R/NR

#1141 Gowin_ EMPU_M1 Al Gowin_PicoRV32, & 9-6 flIE 9-4 Jit

o
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E 9-6 THRE

Wi Device configuration ? ot

Tevice Operation

hocess Mode: External Flaszh Mode w
Operation: exFlash C Bin Erase, Program thru GAOD-EBridge e
exFlazh C Bin Erase, Frogram thru GaAD-Eridze -
Hote!

When programming exFlash using GAD Eridge in DUAL BEOOT mode, please
enzure that the “Start Addrezs” iz =zet to 0x000000; otherwize, the
FFGA will fail to lead data from exflash W

External Flash Options

Device: Generic Flazh ~

Start Address: Dx400000 |

FWMCU/Binary Input Options

Firmware /Binary File: efwor]{space_test/cml_demomebug/cml_demo.binl D

Save Cancel
*® 94 THZE

priy WE

Access Mode External Flash Mode

Operation exFlash C Bin Erase, Program thru GAO-Bridge
exFlash C Bin Erase, Program, Verify thru GAO-
Bridge

Device Generic Flash

Start Address GW2A/N/NR/R-18 (C/X): 0x400000
GW2A/N-55 (C): 0x400000

Firmware/Binary File .bin 31

5. GWSA/NT/NRT/R/RT/SISTIT

#1141 Gowin_ EMPU_M1 Al Gowin_PicoRV32, & 9-7 & 9-5 fir
Z—\‘o
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E9-7 THIZE
{# Device configuration ? e
Device Operation
hooess Mode: External Flach Mode BA i
Operation: exFlazh C Bin Eraze, Program Gh R
exFlazh C Bin Erasze Program BA
Externdl Flash Options
Device: Generic Flash w
Start Address: 0600000 |
FWMCU/Binary Input Optiens
Firmware/Binary File: [e/workspace_test/onl_demo/Debug/en_demo. bin| [ ]
Save Caneel
*® 95 THRE
priy WE
Access Mode External Flash Mode 5A
Operation exFlash C Bin Erase, Program 5A
exFlash C Bin Erase, Program, Verify 5A
Device Generic Flash
Start Address GWS5ANRT/NT/RT/T-15 (A/B): 0x100000
GW5A/R/S-25 (A/B): 0x100000
GW5A/T-60B: 0x400000
GWA5AT-75 (B/C): 0x600000
GW5A/S/ST/T-138 (B/C): 0x600000
Firmware/Binary File .bin 31
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10 Wiliztr L2 10.1 Wi TH

1 Oﬂﬁﬁ\’.iﬁﬁ:ﬁ

10.1 AR T H

GMD #%fH4E R T Gowin OpenOCD # iR TH., =& a1t
OpenOCD Al A _EEF %8 2 19 MCU 72 iR M 34T (R BT K
OpenOCD & — /MR Lifikds, B ERME AHRA R &R, &
GigmFE AL S ThEE . OpenOCD WIThAE 75 Zf il B2tk Bh e ik, 1M
N ae S R B R AN SR RN E T C O ST

GMD R AFiE 3 Fed F J-Link 1838, 15 RI4E Segger B 7 Muk, HR4EH
CHERAE R G0 N3 %22 Segger J-Link XshE A4

GMD A EERL T Gowin QEMU i T B, 2 &=t QEMU H:filifi
A LEXTE A 1 MCU 72 SR AT IO K . QEMU & — M EE 1 R
ML, $ROALZ R SRR ANERERY, W] DL BRI B IhRE, AR E— 1 E
LG .

10.2 FEEIN
= FTA B MCU P2 EAS S B GMD B e iR S FR P B3 R4, i

HERVCHRIBITRT, S48 N 1 H Programmer I 48 ZH 1247 1
ATHAT M, RIGERSIER, EEORRISAT R 4 TR

10.3 FIRIER

GMD 3R 2 M MCU 77y AR, 2 M0 1
%, WK 10-1 FioR.

& 10-1 FHRER
MCU 7= P UERENEER
Gowin_EMPU(GWINS- | GDB OpenOCD GWU2X
4C) Debugging GWUSB (dual FTDI)
GWUSB (single FTDI)
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10.4 Wik 7%

MCU = il

VAR

WA T AR

J-Link (WinUSB driver)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

GDB QEMU arm
Debugging

Gowin_EMPU_M1

GDB OpenOCD
Debugging

GwWu2X

GWUSB (dual FTDI)

GWUSB (single FTDI)

J-Link (WinUSB driver)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_EMPU(GW5AS-
25)

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_EMPU_M3

GDB SEGGER J-Link
Debugging

J-Link (Segger J-Link
driver)

Gowin_PicoRV32

GDB OpenOCD
Debugging

Gwu2X

GWUSB (dual FTDI)

GWUSB (single FTDI)

J-Link (WinUSB driver)

Olimex

GDB QEMU riscv32
Debugging

10.4 iR 75 3E

Arm MCU A1 RISC-V MCU i J7i&A AR LA, Il 10-1 fros:
o EENHI TR, AH#ikFF “Debug As > Debug Configurations...”
e LT HA “Debug > Debug Configurations...” (% )

o EFEEHA “Run > Debug Configurations...”
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10.5 Wi E

[%] 10-1 Debug

1= cm3_demo

W workspace_cm3_h - GMD - O *
File Edit Source Refactor Navigate Search Project Run Gowin Window Help
5~ | &~ R~ @ E % o | £ @ Runlast Launched cr+Fll |~ @ @D &~ w RE
L~ Fl~tr e~ | 3 Debug Last Launched 1 Q B Ry
I3 Project Explorer X = 0 main.c [£] de - profile Last Launched =0 %o x BT @B D = O &
IE\<‘:'=(>'1_1"|= g Profile History > ~ Eiﬂz‘&‘s\se’#l, 2 0
125 cm3_demo @ Pprofile As > U demo.h
I cm3_freertos Profile Configurations... Wl uarth
13 cm3_geov_demo — o stdioh
it >
1J cm3 _gprof_demo i @ printf_demo(void) : int
1J cm3 rithread_nano O Runas ’
T cm3 ucos i char *ptr Run Configurations...
- - int i = ¢
unsigned Debug History >
int mi; 4 Debug As >
mio= (1« Debug Configurations...
rintf("3 Breakpoint Types >
rintf ("}
5rintf§"3 Toggle Breakpoint Cirl+Shift+B
printf("c Toggle Line Breakpoint
intf("k -
,,,,-T“—S m Toggle Watchpoint v
< Toggle Methad Breakpoint i
[22 Problems % Tas w_ Skip All Breakpoints Ctrl+Alt+B =0
& Remove All Breakpoints ‘ &4 <‘<§>| LB BEE| B E| B8 -
CDT Build Console [cr
@ External Tools > ~
Invoking: GNU ARM Cross Print Size
arm-none-egabi-size --format=berkeley "cm3_demo.elf"
text data bss dec hex filename
29983 1764 392 32144 7doe cm3_demo.elf
Finished building: cm3_demo.siz
16:48:38 Build Finished. @ errors, @ warnings. (took 9s.246ms)
v

10.5 FiA IR E

“Debug Configurations” H, g —FfE = 1) 0

I, K 10-2 s
& 10-2 BB E

B Rk

4 Debug Configurations

Create, manage, and run configurations

O ®® B ¥ -

Configure launch settings from this dialog:

[type filter tet

[€] C/C++ Application

[T] C/C++ Attach to Application

[E] C/C++ Container Launcher

[€] C/C++ Postmortem Debugger

[€] C/C++ Remote Application

Cif C/C++ Unit

[5] GDB Hardware Debugging

v [£] GDB OpenOCD Dabeinmine

[&] cm3_demo det |
] cm3_dema det [F

€] em3_demo det (& Export..
€] em3_demo det Duplicate
[] GDB PyOCD Debu Delste

[] GDB QEMU aarch
~ [£] GDB QEMU arm [
[©] em3_demo det

[£] GDB QEMU grua &

Mew Earirgretian
RSB ., |ounch configuration

Link Prototype...
Unlink Prototype
Reset with Prototype Values

3 - Press the 'Delete’ button to remove the selected configuration.

‘I - Press the Filter' button to configure filtering options.

Edit or view an existing configuration by selecting it.

[£] GDB QEMU riscv32 Debugaging
[£] GDB QEMU riscv64 Debugging
[£] GDB SEGGER J-Link Debugging
A Launch Group

Filter matched 22 of 24 items

‘ [} - Press the 'New Configuration’ button to create a configuration of the selected type.
[ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.
L& - Press the 'Export’ button to export the selected configurations.

| - Press the ‘Duplicate’ button to copy the selected configuration.

|| - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
[u| - Select launch configuration(s) and then select ‘Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'R..e Values' menu item to reset with prototype values.

Configure launch perspective settings from the Perspectives’ preference page.

@

Debug Close

SUG549-2.0
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f1E Arm MCU #1 RISC-V MCU HIHR & &, 20alin T k.
10.5.1 Arm MCU iR igE
%41 Gowin_EMPU(GW1NS-4C)>Z#f GDB OpenOCD Debugging-

GDB SEGGER J-Link Debugging. GDB QEMU arm Debugging {5
X, WK 10-1 Froxs

GDB OpenOCD Debugging
1. Main #LE]

Main # B ) )8 15 B an & 10-3 Fross
10-3 Main {#1&

| Main| % Debugger | I+ Startup | % Source | [C] Common| &, SVD Path

Project:

| cm3_demo Browse..

C/C++ Application:

|Debug\cm3_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
(") Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Settings...

2. Debugger ¥ K
Debugger #iLFE 1)1 B a0 & 10-4 F13k 10-2 Fiis .
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[#] 10-4 Debugger #1

[ Main %Debugger B+ Startup | B Source | [ Comman | %, SVD Path
OpenOCD Setup ~
[ Start OpenOCD locally

Executable path: |${0penocd_path}f${0penocd_executable} Browse... Variables...

Actual executable: | EAGMDV\toolchain\gowin\openocd\bin/openocd.exe

[to change it use the global or workspace preferences pages or the project properties page)

GDB port: 3333

Telnet port:

Tel port: 6666

Config options: -f board/gowin_u2x_m3.cfg

Allocate conscle for OpenOCD Allocate console for the telnet connection

GDE Client Setup
[ Start GDB session

Executable name: |${cross_preﬂx}gdb${cross_sufﬁx} Browse... Variables...

Actual executable: |arm—n0ne-eabi—gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address:
Port number: 3333

[JForce thread list update on suspend

%% 10-2 Debugger &

bl WE

Start OpenOCD locally J

GDB port 3333

Config options -f board/x.cfg
Arm MCU 7= i f] x.cfg X B 5% B N
10-3 iR .

Start GDB session ~

Commands set mem inaccessible-by-default off

2 10-3 OpenOCD EZE T

Arm MCU 7= i iR P A

Gowin_EMPU(GW 1NS- GWuU2X gowin_u2x_m3.cfg

4C) GWUSB (dual FTDI) | gowin_ftdi_dual_m3.cfg

GWUSB (single FTDI) gowin_ftdi_single_m3.cfg

SUG549-2.0 110(168)




10 i1 L% 10.5 iR B

Arm MCU 7= i W H A fic B S
J-Link (WinUSB driver) | gowin_jlink_m3.cfg
Gowin_EMPU_M1 GWuU2X gowin_u2x_m1.cfg

GWUSB (dual FTDI) gowin_ftdi_dual_m1.cfg

GWUSB (single FTDI) gowin_ftdi_single_m1.cfg

J-Link (WinUSB driver) | gowin_jlink_m1.cfg

3. Startup 1K
Startup #L & B A0 &l 10-5 FIEE 10-4 Fios.
& 10-5 Startup L&

[E] Main | %% Debugger | = Startup| B Source | [C] Common| 2. SVD Path

Initialization Commands

Initial Reset. Type:

Enable Arm semihosting

Load Symbols and Executable
[ Load symbols
®) Use project binary: cm3_demo.elf

(O Use file: Workspace..  Fle System..

Symbals offset (hex): |:I

Oload executable

Use project binary:  em3_demo.elf

Use file: Workspace...  File System...

Runtime Options

[JDebug in RAM

Run/Restart Commands
Pre-run/Restart reset Type: (always executed at Restart)

set program counter at (hex):

Set breakpaint at:

Continue v

%% 10-4 Startup 1

eI wE
Initial Reset. N
Type init
Enable Arm semihosting N
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eI wE
Load symbols N,
Load executable X
Debug in RAM X
Pre-run/Restart reset v
Type halt
Set program counter at (hex) -
Set breakpoint at main
Continue v

GDB SEGGER J-Link Debugging
1. Main #LE]

Main 40L&l i 0 5 B B 10-6 B
& 10-6 Main &

=l Main %?Debugger b= Startup | 5 Source | (] Commeon | 2, SVD Path

Project:

|cm3_demo Browse...

C/C++ Application:

| Debugicm3_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: |Select Automatically ~
(O Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Settings...

2. Debugger #1 &
Debugger M B+ i A I & an &l 10-7 A1 10-5 Ao
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[# 10-7 Debugger #1
Main | %5 Debugger| B Starlup| Ep Source| = Common| &, svD Pathl
J-Link GDB Server Setup ~
Start the J-Link GDB server locally [ Connect to running target
Executable path: |${i|ink_path};’${i|in|-c_gdbserver} Browse.. |Variables..
Actual executable: |C:_n’Program Files (x88)/SEGGER/ILink/ILinkGDBServerCLexe
(to change it use the global or workspace preferences pages or the project properties page]
Device name: |Cortex-|'v13 | Supported device names
Endianness: (®) Little (O Big
Connection: ®USB O1p | | (USE serial or IP namefaddress)
Interface: O SWD @ JTAG
Initial speed: ) Auto (O Adaptive (®) Fixed kHz
SWO port: [ Verify downloads Initialize registers on start
Telnet port: Local host only [ Silent
Log file: | Browse...
Other options: |—5ing|erun -strict -timeout 0 -nogui
Allocate console for the GDB server [ Allocate console for semihosting and SWO
GDB Client Setup
Executable name: |${cro55_preﬁx}gdb${cross_5ufﬁx} Browse.. | Variables...
Actual executable: |arm—none—eabi—gdb
Other options: |
Commands: set mem inaccessible-by-default off
Remote Target
Host name or IP address: ||c|ca|h::|5t |
Port number: |2331 |
[JForce thread list update on suspend
v
e —— J_[;.
%% 10-5 Debugger 1
eI wE
Start the J-Link GDB server locally J
Connect to running target X
Device name it Cortex-M3
Arm MCU 7 il %} B ) e #6114 5 1 3% 10-
6 fras.
Endianness Little
Connection usSB
Interface JTAG
SWD
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eI WHE

Initial speed Fixed

GDB port 2331

Verify downloads N

Initialize registers on start N,

Local host only N,

Silent -

Other options -singlerun -strict -timeout 0 -nogui

Allocate console for semihosting and
SWO

J

Commands

set mem inaccessible-by-default off

% 10-6 Arm MCU &R

Arm MCU 7= wHRAS

Gowin_EMPU(GW1NS-4C) Cortex-M3
Gowin_ EMPU_M1 Cortex-M1
Gowin_EMPU(GW5AS-25) Cortex-M4
Gowin_EMPU_M3 Cortex-M3

3. Startup #MH

Startup # Kl BB E W& 10-8 Fos Ak 10-7 s
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& 10-8 Startup ¥ E

El Main | %% Debugger | > Startup | & Source |[C] Common | &, SVD Path

Initialization Commands

[]Initial Reset and Halt Type: I:l Low speed: | 1000 | kHz

JTAG/SWD Speed: ® Auto () Adaptive () Fixed kHz
Enable flash breakpoints
Enable semihosting Console routed to: [ Telnet []GDE client

Enable SWO CPU freq: |0 Hz, SWO freq: 0 Hz. Port mask: 0x1

Load Symbols and Executable
[l Load symbols
(®) Use project binary: cm3_demo.elf

(D Use file: Workspace...

Symbols offset (hex): I:I

[JLoad executable

Use project binary: cm3_demo.elf

Use file: Workspace...

Runtime Options

[IRAM application (reload after each resetfrestart)

Run/Restart Cormmands

Pre-run/Restart reset Type: I:l (always executed at Restart)

File System...

File System...

[]set program counter at (hex):

Set breakpoint at:

] Continue

2% 10-7 Startup R [&

Restore defaults

eI wE
Initial Reset and Halt N
JTAG/SWD Speed Auto
Enable flash breakpoints N,
Enable semihosting Console routed to Telnet
Load symbols N,
Load executable X
RAM application (reload after each X
reset/restart)
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I wE
Pre-run/Restart reset N,

Set program counter at (hex) -

Set breakpoint at main
Continue N,
GDB QEMU arm Debugging

Arm MCU #=ii) QEMU 1 &, 1EZS S 11 &= QEMU 1 B iR .

10.5.2 RISC-V MCU FikigE
%4 Gowin_PicoRV32 37 £f GDB OpenOCD Debugging. GDB
QEMU riscv32 Debugging iR #& =, @& 10-1 Fizx.
GDB OpenOCD Debugging
1. Main # K
Main #1 Bl B 1 5 E WK 10-9 for.
[&] 10-9 Main {1 &

[El Main| %% Debugger| I+ Startup | & Source | [ Common| &, SVD Path

Project:

| picorv32_demo Browse...

C/C++ Application:

| Debug\picorv32_demo.elf

Variables... Search Project... Browse...

Build (if required) before launching
Build Configuration: | Select Automatically ~

(C)Enable auto build (O Disable auto build

(® Use workspace settings Configure Workspace Settings...

2. Debugger #1 &
Debugger M B+ i 1A & a0 &l 10-10 #1% 10-8 Fiow

SUG549-2.0 116(168)




10 i}ﬁiﬁﬁ.?fj:%% 105 i}ﬁiﬁi}iﬁ

[# 10-10 Debugger 1 &

Main % Debugger | B Startup| B Source | [C] Common | &, SVD Path
OpenOCD Setup ~
Start OpenOCD locally

Executable path: |${openocd_path}f${openocd_executable} Browse... | Variables...

Actual executable: | EAGMD\\toolchain\gowin\openocd\bin/openocd.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDEB port:
Telnet port:
Tel part:

Config options: -f board/gowin_u2x_pico.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: |${cr0ss_preﬂx}gdb${cross_su{'ﬁx} Browse.. |Variables...

Actual executable: |riscv—n0ne—e|f—gdb |

Other options: | |

Commands: set mem inaccessible-by-default off
set arch riscwine32
set remotetimeout 250

Remote Target

Host name or IP address:
Port number: 3333

[[JForce thread list update on suspend

€ > Y
%% 10-8 Debugger &
bl WE
Start OpenOCD locally J
GDB port 3333
Config options -f board/x.cfg
RISC-V MCU 7= #h 1] x.cfg i ok R Uik
10-9 frar.
Start GDB session ~
Commands set mem inaccessible-by-default off
set arch riscv:rv32
set remotetimeout 250
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£ 10-9 OpenOCD FLE
RISC-V MCU 7% VA7 B2 i & S0
Gowin_PicoRV32 GWU2X gowin_u2x_pico.cfg

GWUSB (dual FTDI) gowin_ftdi_dual_pico.cfg

GWUSB (single FTDI) gowin_ftdi_single_pico.cfg

J-Link (WinUSB driver) | gowin_jlink_pico.cfg

Olimex gowin_olimex_pico.cfg

3. Startup #& K
Startup & A B E a0 &l 10-11 F15% 10-10 s
10-11 Startup ¥

| Main | %5 Debugger | = Startup| B Source | [] Common| &, SVD Path

Initialization Commands ~

[ Initial Reset. Type:

[JEnable Arm semihosting

Load Symbols and Executable
Load symbaols
®) Use project binary: picorv32_demo.elf

() Use file: Workspace... | File System...

Symbaols offset (hex): I:I

Load executable
(®) Use project binary:  picorv32_demo.elf

(O Use file: Workspace... | File System...

Executable offset (hex): I:I

Runtime Options
Debug in RAM

Run/Restart Commands
Pre-runfRestart reset Type: [always executed at Restart)

[ set program counter at (hex):

Set breakpoint at:

Continue

%% 10-10 Startup $2

T wE
Initial Reset. N
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priy WE
Type init
Enable Arm semihosting X
Load symbols N,
Load executable X
Debug in RAM N,
Pre-run/Restart reset N
Type halt
Set program counter at (hex) -
Set breakpoint at main
Continue J

GDB QEMU riscv32 Debugging
RISC-V MCU 7= 1 QEMU 5 E, 1HZ I 11 & QEMU {7 Bk

10.6 BITILIE

Fln#Eiz 4T Gowin_ EMPU(GW1NS-4C Tf2i, A LIFEHELf# [ Segger
J-Link R4 H 45

10.6.1 BaIER L E

RO E S, H#idi “Debug”, JAzhiHAME, BT T, WA
10-12 s
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& 10-12 FE1ER R E

i workspace_test - cm3_demo/sre/praject/printi/printf_demo.c - GMD - o X
Fle Edit Source Refactor Navigste Search Project Bun Gowin Window Help
Cl | & Biv|mmnmsz el & Wi%-0-G-@py-[Heif-§l-oFe-2-|m Q s B
45 Debug X [ Project Explorer [F ¢ [ i% & = B  [6 demoh  [& printf demo.c X [€ mainc = B ®-Var. X %Bre.. &{Ex. BPer. = O
~ €] cm3_demo Debug jlink [GDB SEGGER J-Link Debuggin o, /7% interrupt " R
v (B cm3_demo.elf 2 /Ry interrupt N . Val
B o, //Tx overflow interrupt ame yoe alue
~ o Thread #1 57005 (Suspended : Step) o); /8% overflow interrupt » ptr chor 057070 <.
= printf demoa() at printf demo.c:50 0x12¢ i it R

char *ptr = "Hello world!™;

| main{ at main.c60 0x19¢ it dC s 6:bs  unsigned i.. 32
o JLinkGDBServerCLexe unsigned int bs = sizeof(int)*8; i int 2147483
45 arm-none-eabi-gdb int mi;

4 Semihosting and SWV mi = (1 << (bse1)) + 13

printf("%s\r\n", ptr);
printf("%d = 5\r\n", i);

printf(*%d = - max 1ntEgEr‘\r‘\n mi);

printé("char % = 'a'\r\n", 'a'};

printf("hex %x = FF\r\n", &xff);

printf("hex %02x = BO\r\n", 8)5

printf("signed %d = unsigned ¥u = hex ®A\r\n", -3, -3, -3);
printf("%d ¥s(s)", @, "message”);

printf("\r\n");

printf("%d ¥s(s) with ¥¥\r\n", @, "message”);

while(1);

pandif W
< >

B Console if Registers [5 Froblems ) Executables {8 Terminal X & Debugger Console [ Memory B &% | 13 G BH| ® =g

£ comss x

Hello world!

5=5

-2147483647 = - max integer
char @ = 'a’

hex ff = Ff

Writable Smart Insert 50:1:1257 L]

10.6.2 YA ThBEIEI

VAT BEIE IR 10-11 P
& 10-11 IR T REIETR

E&

it ]

I ThfEd
4L

AREIEATEHE IR

Resume ( (> )

. I 75 R 7
Suspend ( )

- AL R
Terminate ( )

=, BB AT IR KAR ) S HiiES), ST
Step Into ¢ == ) o O

2 BB AT IR AR ) S AriEs), Bt 1
Step Over ( =) o K0

BB IEAT R FE R ST iER), HER

-E
) FH i

Step Return (

. IR AVGIRZAE, =R
Restart ( =)

. HEN S, WBIB (P gt o
Instruction Stepping Mode ( )
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10.7 AL A

10.7 EiX L&

JA B FE )G, GMD BAF B s AR AR E . iR e 2
WRALE, ATLLEFSE RS “Window > Show View > Other...”, &
10-13 7. “Show View > Debug” FHidZRH, @A EE IR IR

K, W& 10-14 .

10-13 Window > Show View > Other...

W workspace_test - cm3_demo/src/project/printf/printf_demo.c - GMD

Eile Edit Source Refactor MNavigate Search Project Run Gowin  Window Help
i | & Bia|mnms 3 R New Window
3]~ - b o v - |t Editor >
- = . >
%5 Debug X 5 Project Explorer 8  [b demo.h [ printf_de Appearance
=l | iv 3 26 #include <stdioc.h> Show View >
v [c] cm3_demo Debug jlink [GDB SEGGER J- ;E Perspective ¥
o3 b | = e
v ¢ cm3_demo.elf 2 /* Definitions: */ Navigation N
~ o Thread #1 57005 (Suspended : St =%
25 //Application entry

= printf_demo( at printf_demo.c int printf_demo(voi Preferences

= main() at main.c:60 Ox19c

o JLinkGDBServerCLexe systemInit(); /{Initializes sy
5 . uart_init(UART®, //Initializes UAF &
»d arm-none-eabi-gdb 38400, //Baudrate
p! Semihosting and SWV 1, AT
1, /IR%
e, /{Tx interrupt
e, //Rx interrupt
e, /I Ty overflow int
8); //Rx% overflow ini

char *ptr = "Helle world!™;
int i = 5;
unsigned int bs = sizeof(int)*8;

<

B Console x K Registers \'_ Problems (3 Executa

cm3_dema Debug jlink [GDB SEGGER J-Link Debugging]
Read 4 bytes (@ address @x@eeeesce (Data = BxF9A
Read 4 bytes (@ address @xB@e8819C (Data = @x461
Reading 8 bytes @ address @xee8e7828
Reading 8 bytes @ address @x@ee87628
Reading 8 bytes @ address exeeee7028
Reading 8 bytes @ address @x@eee7@23

7|D-:'C:|D?%

g

P& e

Eeamy

-S4~

= O
Breakpoints
Console
Debug

Debugger Console

Debug Sources
Disassembly
Error Log
Executables
Expressions
Memory
Memory Browser
Modules
Outline
Peripherals
Problems
Progress
Project Explorer
Registers
Signals
Templates
Terminal

Trace Control

Variables

Other...

=V 3 ®B E T,

Q ®|
Alt+shift+Q, B |
Alt+Shift+Q, C  lalue

Alt+Shift+Q, L

Ale+Shift+Q, O

Alt+Shift+Q, X

8- -

Alt+Shift+Q, v

Alt+Shift+Q, Q
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10.7 WA

[#] 10-14 Debug View

W Show View

| type filter text

VEy Debug

"8 Breakpoints
3 Debug
& Debugger Consale
% Debug Sources
D Executables
&4 Expressions
2 Launch Configurations
0 Memory
@ Memory Browser
B, Modules

{85 OS5 Resources
L Desicborsl

Open

Cancel

— L A IR G E R B

10.7.1 RENLE

A7 (Memory) KL BLA A7 AL % 81 3 (10 35U B RS SoRe J (1
£, WK 10-15 fras. B A AF IR ER AR ORI — Bofi g 2 bk B IE A Y
17 BT LA A # R] DAL R e SRS s

& 10-15 AEME

B Console 1 Registers [2] Problems (2 Executables @ Terminal B} Debugger Console [ Memory = B8
wy e 3o |ot]] (BB 8 - 8
Monitars s 3 % |printf_demo : 0x80 <Hex> X |E2:l MNew Renderings...|

@ printf_demo Address  0-3 4-7 8-B C-F "

00000080 03040000 05040000 07040000

00000090 09040000 0B040000 00040000 0F040000

000000A0 11040000 13040000 15040000 17040000

000000B0 19040000 18040000 10040000 1F040000

000000C0O  BOB588BO 04AFD0FD ABF90023 03930023

00000000 02930023 01930023 00930123 01224FF4

000000EQ 16414FF0 402000F0 ASFB1E4BE FEG00523

000000FD BBEG02023 7B607BGE 01360122 02FAD3F3

00000100 01333B60 Fo681848 00FOABFA B9681748

00000110  OOFOA4FA 39681648 00FOAOFA 61211548

00000120  OOFO9CFA FF211448 00F098FA 00211348

Q0000130  OQOFO94FA 6FF00203 6FF00202 6FF00201

00000140  OF4800F0 BBFAOF4A 00210F48 D0F0B6FA

00000150  OE4B800F0 E9FAOB4A 00210D48 D0FO7VEFA

00000160 FEE700BF 20700000 30700000 38700000

00000170 44700000 5C700000 6C700000 TCT00000
00000180 BCFO0000 BO700000 B8700000 C4700000 v
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BIANFLERE

1. EEREFETE, ERRLE £ R E AL LR B HE R 45 4,
i 10-16 firs o

10-16 EFZ MR LIZSHERK

%5 Debug i Project Explorer = | i+ § = 0
~ [£] cm3_demao Debug jlink [GDE SEGGER J-Link Debugging]

v 12 em3_demo.elf

w f® Thread #1 57005 (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)

printf_demo() at printf demo.c:56 0x160
main() at main.c:60 0x19%c
w| JLinkGDBServerCLexe
w| arm-none-eabi-gdb
5| Semihosting and SWV

2. WIEMES, % “Monitors > Add Memory Monitor” (%), 1

10-17 Ffizn. “Monitor Memory” H1, $i A\ —/MEZEAF 1) A7 HuhE B
FixA, W 10-18 fir.

10-17 Add Memory Monitor

B Console i} Registers [2 Problems (3 Executables & Terminal ) Debugger Console [ Memory X =

wg e 3 || BIS) 8 ~

oo O

Monitors x & printf_demo =Hex= 57 New Renderings...
@ printf demf 1 44 Memory Monitor fnitor: printf_demo : 0x80

Select rendering(s) to create:

Floating Point
Hex

ASCII

Signed Integer

Add Rendering(s)

Unsigned Integer
Hex Integer
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[& 10-18 Monitor Memory

Monitor Memo bt
ry

Enter address or expression to
monitor:

| printf_demo v

3. WHAHES, BOAER —MEGHR AR NAEGSE, W& 10-19 .
10-19 R4 A NN EERR

B Console 1 Registers [2] Problems (2 Executables @ Terminal B} Debugger Console [ Memory = B8
wy e 3o |ot]] (BB 8 - 8

Monitars = 3 % |printf_ demo : 0x80 <Hex> X |2k New Renderings..
@ printf_demo Address  0-3 4-7 8-B C-F "

00000080 03040000 05040000 07040000
00000020 09040000  OB040000  ODO40D0D  DFO4D000
0000D0AD 11040000 13040000 15040000 17040000
000000BO 19040000  1B040000  1D040000  1F040000
000000CO  8OBS88B0  O4AFODFD  ABFO0023 03930023
00000000 02030023 01930023 00930123  01224FF4
ODDODOED  16414FF0  402000F0  ASFB1E4B  FB600523
00000OFD  BBG02023  7B607B68  013B0122  02FAD3F3
00000100 01333B60  F96818438  OOFOABFA  B9GB1748
00000110  OOFOA4FA 30681648  OOFDAOFA 61211548
00000120  OOFOGCFA  FF211448  OOFDOSFA 00211348
00000130  OOFO94FA  6FFO0203  GFFO0202  GFFO0201
00000140 OF4800F0  BBFAOF4A  00210F48  DOFOBGFA
00000150 OE4800F0  EQFAOB4A  00210D48  DOFO7EFA
00000160 FEE700BF 20700000 30700000 38700000
00000170 44700000  5C700000  6C700000  7C700000
00000180  8C700000  BO7O0000  BB700000  C4700000

WA PLiEFE “New Renderings... > Floating Point > Add
Rendering(s)”, /& 10-20 7w, G —NF AU N FE RS, WK
10-21 iz
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& 10-20 Bl F RAE N FERR

B Console !l Registers [2l] Problems 3 Executables (& Terminal G} Debugger Console [ Memory % = B8
my o [ 4] ] 55 % v 8

Monitors & ¥ % printf_demo =Hex= |ﬂ:= New Renderings...l
¥ printf_demo |Mem0ry Monitor: printf_demo : 0x80

Select rendering(s) to create:

[ [ vevieing
Traditiona

Hex

ASCI

Signed Integer
Unsigned Integer
Hex Integer

& 10-21 B REXH R FERS

B Console 1 Registers [£] Problems 3 Executables @& Terminal G} Debugger Console [ Memory X = 8
g [ | o] B S 8 - 8
Monitors 4= %8 ¥  printf demo <Hex= |printf_demo : 0x80 =Floating Point= |l:';'= Mew Renderings...|
@ printf_ demo BxEeeRER08  1.B86320E-19 Infinity Infinity Infinity "
exepeeeele  Infinity Infinity Infinity 2.eeae00E0
28 @, =] @.200800E0 2. epaeeaERe Infinity
Bx8e000838  Infinity 6.862000E0 Infinity Infinity
axeepeea48  Infinity Infinity Infinity Infinity
Bxeepeea58  Infinity Infinity Infinity Infinity
exeapee8s8  Infinity Infinity 0.000000E0 Infinity
exeeaesa’a  Infinity Infinity Infinity Infinity
exeaneanse | Infinity Infinity Infinity Infinity
@xeepeeese  Infinity Infinity Infinity Infinity
exeeeeeerld  Infinity Infinity Infinity Infinity
exepeeeese  Infinity Infinity Infinity Infinity
axoaaeaala -9.945388E-1@ -1.593826E29 5.991763E-13 6.978825E-18
BxBaaeaapa 6.978824E-18 6.978823E-18 7.824232E-18 -6.564381E31
BxlaeeaER -2.565683E29 -1.586123E29 1.841834E7 7.238431E-18
BxpaaBREFE 3.694181E-18 4.748375E24 1.751488E-138 -1.845626E31
axpaaaales 5.395651E19 1.568679E5 -4.385868E35 1.558429E5
axpaeealle -4.282822E35 1.548169E5 -4.178176E35 1.527@895E5
axpaeealze  -4.874338E35 1.516888E5 -3.978485E35 1.5866@88E5
AR 30 > @££E£INCIC 3 SATTACTIC 37 N £1non»c 2o TeFlmdea, £

4. HENAERGNEREME, B N SERTESE “Endian”, AL
& B 7 i 1Y BT K/, s 10-22 Jos
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10 iliafT iz 10.7 AL A
s [rere
E 10-22 & B FIHFF
B Consale 1 Registers [2] Problems 3 Executables ¢ Terminal [} Debugger Console [ Memory X = B8
my e O | o8] 5 8% - §
Monitars 2= ¥ 3% |printf_demo <Hex> |printf_demo «Floating Point= |E23 New Renderings...|
@ printf_demo BxpaaBREBE 1.886328E-19 Infinity Infinity Infinity L]
BXPEOREE 55 Add Watchpoint (C/C++).. Finity 0.000000ED
e Find and Replace Ctrl+F Ee Infinity
axeaneea finity Infinity
exppepad oo  Add Rendering finity Infinity
ex22e028 3¢ Remove Rendering finity Infinity
axgaeaaa - o ’nfinit'y'
xEOBBE Endian > Big Finity
PxBE006E Floating Point Type H] . Little finity
2xea0e0a Displayed Precision > finity Infinity
BxaaRRea Columns » 1finity Infinity
axeaneea Update Mode y Ifinity Infinity
Bxeaaeaa 991763E-18 G6.978@25E-18
@x800000 Copy To Clipboard ©24232E-18  -6.564301E31
AxBeeee Copy Address @41834E7 7.230481E-18
Bx0a0008 Reset To Base Address 7S148BE-18  -1.P45626E31
axgaeaal Refresh 38586BE35 1.55@429E5
1 rer——rs = ~2 178176E35 1.527@895E5
BxBaeeale -4.874338E35 1.516838E5 -3.97@485E35 1.586688E5
R T T T Y ? @LCEINCIC 2 SATNCTIC 37T N £1NonN3c 29 TmEs madar &7
S A& Tl AN B =] £ A 21 L
T B BB TR T A, (R A T R 2 0, R
N — /—_\.\A,_\_,
BATHEF ML
o N g (=] N — ‘ o & X7 h—
5. MFpizfTidfEd, SPAEGRCHT AR mZ, W& 10-23 .
3 e =
& 10-23 #RANRER
B Console ! Registers [ Problems (3 Executables ¢/ Terminal B} Debugger Console [ Memory % = B8
my e O || B 8 - §
Monitars 2= 3 8% |printf demo : 0x80 =Hex= X |prinlf_demo «Floating Point= |E:'J New Renderings...|
@ printf demo Address  0-3 4-7 8-B C-F A
00000000 a 89030000 » D1030000 , D3030000
00000010 4 D5030000 4 D7030000 4 D9030000 4 00000000
00000020 5 00000000 4 00000000 4 00000000 4 DBO30000
00000030 4 DDO20000 4 00000000 4 DFO30000 4 E1030000
00000040 4 E3030000 4 E5030000 4 E7030000 4 E9030000
00000050 4 EBO30000 , EDO30000 4 EFO30000 4, F1030000
00000060 4 F3030000 4 F5030000 4 00000000 4 F7030000
00000070 4 FOO030000 4 FBO30000 4 FDO30000 4 FROZ0000
00000080 4 01040000 4 03040000 4 05040000 4 07040000
00000090 4 09040000 4 O0BO40000 4 0DO40000 , OFO40000 |oxso!
00000040 4 11040000 4 13040000 4 15040000 4 17040000
000000B0 4 19040000 4 1B040000 , 1D040000 , 1FO40000
000000C0 4 80B588B0 , O4AFOOF0 4 ABF90023 4 03930023
000000D0 4 02930023 4 01930023 4 00930123 4 01224FF4
000000ED 4 16414FF0 4 402000F0 4 ASFBI1E4E 4 FBB00523
000000FD 4 BBE602023 4 7BO6O7BGE 4 013B0122 , 02FAO3F3
00000100 4 01333B60 4 FO6B1848 , OOFOABFA , BO96B1748 w
>, he—13
WEERHR
==, \ W] N DR v | = - ) 7 1y B [y = YA
WAFTE BB LR UK R, AT DL MR DLS A R AAS [F) 65 [X Ve
AL
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1 AR, R “View Menu” (£ ), BRI R RK Sk T LI R
“Traditional Rendering Preferences...” 5 “Floating Point Rendering
Preferences...”, 737 & 1% Gi i s Bl mid s A7 T8 Qe BOTE 2L 30
R, WK 10-24 Frs.

[ 10-24 R EERHR
B Console 1iH Registers [£ Problems (3 Executables &2 Terminal B} Debugger Console [ Memory X = B8
e Ot BS) 568
Monitors 5 X & printf_demao : 0280 <Hex= |prim‘:[_demo =Floz Layout >
@ printf_dema Address  0-3 4-7 8-B Find/Replace...
00000000 A B9030000 4 D10 Eind Next
00000010 4 D5030000 4 D7030000 4 D90 Traditional Rendering Preferences...
00000020 , 00000000 L 00000000 . 0000 e ey o ——
00000030 , DDO0O30000 , 00000000 » DFOZ -
00000040 5 E3030000 4 ES030000 4 E703 |Floating Point Rendering Preferences ..
00000050 4 EB030000 , ED030000 o EF03.. o
00000060 » F3030000 4 F5030000 4 00000000 A F7030000
00000070 5 FO030000 4 FBO30000 . FDO30000 4 FRO30000
00000080 » 01040000 4 03040000 , 05040000 4 07040000
00000090 , 09040000 4, O0BO40000 . 0DO40000 , OFO40000
0Q00000A0 5 11040000 4 13040000 4 15040000 4 17040000
000000B0 » 19040000 4 1B040000 4 1D040000 A 1F040000
000000C0 5 BOBSBBBO , O4AFDOFD 4 ABFO0023 4 035930023
000000D0 5 02930023 4 01930023 4 00930123 , 01224FF4
000000EDQ » 16414FF0 4 402000F0 4 ASFBI1E4E 4 FBB00523
Q00000F0 4, BEGO2023 4 7BGOTBGE 4 013B0122 4 02FAOZF3
00000100 4 01333B60 4 FO9G681848 4 O0FOABFA 4 BOGB1748 &

2. #ilun “Preferences > C/C++ > Debug > Traditional Memory
Rendering”, ‘A% “Use Global Text Color”, A LA 7€ X Text Color,
i 10-25 firs.
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E 10-25 R EAFELHR

A Preferences (Filtered) O e
|t_',rpe filter text X | Traditional Memory Rendering - v 8
v CfC++

Traditional Memory Rendering
[JUse Global Text Colar

Text Color: |:|

Brighten Alternate Cells I

~ Debug
Traditional Memory Rendering

Use Global Background Color
Background Color: I:l
Changed Color: - [eold [Oitalic [ Box

Edit Color: - [Baold [ italic []Box
Use Global Selection Color

Selection Color: -
Edit Buffer

(®) Save on Enter, Cancel on Focus Lost

(O Save on Enter or Focus Lost
History Trail Levels I

Show crass reference informationE.g. Variables, Registers

Restore Defaults Apply

@ s ©

UEIR+=IheE
NAEALE T B A5 I R Thg:

11

o Import ( 4): FIA—HIBERINIAE, WK 10-26 Fias.

10-26 Import Memory

W Impart Memory O d

Format:

Restore to address: |ng

File name: | Browse...

[]scroll to restore address

® OK Cancel

o Export ( *"): ENTFIE Y BRI AL 5] H ) — A SRR, K
10-27 7.
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[#] 10-27 Export Memory

Wr Export Memory O *

Format: Plain Text . +

Start address: |DxD End address: |0x0 | Length: |U
File name: | | Browse...
':?3' OK Cancel

GMD B SR =R 5IN/G1H AR A 50 Plain Text, RAW
Binary. SRecord. Plain Text 1 RAW Binary —# 5 H . Plain Text &

FNHER], AT RERIAN TN T . RAW Binary £ 8 — A
10.7.2 AENE S E
AAER M52 (Memory Brower) &2 i 47 Wi By — Fh 4% 36 40 77 2R,
FH TR0 25 00 AR P 77
B RELIE

1. BEFIEITEEE, NN SR SOARAE o N ZE B 1 A A3t
hkeRIEA, EFE “Go”, B AWAKME, WKl 10-28 .

[ 10-28 NFMSEARVLE
B Console i Registers [l Problems @ Terminal [@ Memory Browser X B} Debugger Console = B8
I=f-
|printf_dem0 V| Go | | New Tab

2. WAL T, BONER —MEGUR N AFESeEs, W&l 10-29
B .
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& 10-29 R8N FER R
& Console ¥ Registers [ Problems @ Terminal [ Memory Browser ¥ [} Debugger Consale = 8

my | £ o
V| Go | | New Tab

0xB0 - printf_demo =Traditional=
Exidppeeete eeppedel cooEE4ES 4085 aoooadar e ~
GxegeeeedC 90eeR4RF COCEOALL GEOBE4L13 COO0E4ALE GREORALT CODOOALD BRBBRBALE ... .. i.eeeceiciaaaacaaaaaas
BxB22e2eBs  BRRRR41D CELEE41F BRBBB58R FOOEAFEL 230BFOAR 25000365 23889382 . LCLO0ul.g. L HLLLE
ExipppppeDd 23889381 2381936868 F44F220]1 FE4AF4116 FRBE26846 AE1EFSAS 238568FE caWdL L HUT00.A00@ LO¥G.KOT L H
exeeRpeere 2320868BB 637B607E 22013801 F363FA02 6B83B3301 4518658F0 FAABFeRe »° #{ {h.;.".0.4.3;70h.H.E70
8xeeeRe1aC 481768B9 FALAFREE 48166830 FAAGFEGE 48152161 FADCFEEE 481421FF  th.H.8H08h.H.4 dal.H.O8.0y!.H
Bxipppeel2s FADSFBRBE 1513216068 FAO4FGRE GS02F06F B282FB6F BLE2FEGF FEBELE6GF LB.0. ! H.8.008. .08..08...H.0
9x2e080144 4LAAFFASB 450F2100 FAS6FRER FOOO4SOE 4ABBFAETD 43602100 FAJEFR®R  .0.J.! . H.8.0.H.080.J.! . H.8~0
Gxeeppelee BFEBETFE COCETO20 BRBOT7E30 0OCOTESE GRRATE44 0OECTESC @BRRTEEC  pg.g p..@p..8p..Dp..p.alp..
BxPEREE17C @eRRTETC BEOA7ESC BRRR7EBE BEBOTEES PABATACA DEBETACE AFABB588  |p...p..°p...p..Ap..Ep...p.”
BxBBeBA1938 FFI92F7FF 45152360 B580BD8A AFPOEAS6 AABIGAFE 23006074 EMBCELTE y+.¥.#.F.X.p.%. ¢ Y7z . #{a.3
exeerpelB4 E97B6SBA FO934413 46193000 20407047 FBCAFR@E 33016976 68786178  2h{i.D.U.@.FO3@ .ﬁéd{i .3{ath
Bxbppealle 42946974 GEVEDIEE 37184618 BEDSE46ED AFBRBABE ACEDEFEE 4778BCEE Zi.Bif'{h.F.?l§ .77 HF LU KpG
Bx@BBBALEC AFBBBAS8 ASEDEFEG 4770BCE0 AFORE4LEE 46BDBF@G 4770ECE0 AFGBB488 . .~ F.MpG. 7. 7L KR MpGL LT
Ox8eeee283 46BDBF@E 4770EC50 AFB@B48@ 4CEDEFOE 4770BC80 AFOOE4E0 46BDBF@A . ¥F . XpG. "L~ LHpa. LT L gRF
Gxeeppe224 4770BC30 AFOBE450 46BDBFER 4770ECE0 BRBBE5SEE COFSAFED GATAGREY  LHMpG. . L MR MpG.p.t. et
Bxbepee248 687B6B3B YS3EE2DE B2DB683B cAEEVEVE 76BBB2DB E2DEGAFE 6B3BV6EFB j“{hﬂ’;'«jhljz{' jljzﬁﬁvﬂjﬂiﬁ\!jk Y]

SUG549-2.0

] LS, —ANPF i N AP e g . 1R

i 2
“View Menu” ( & ),

B R hr s Rk $¢ “Default Rendering > Floating Point > New Tab”,
e 10-30 AT 10-31 Frow, A2 — AN ms sUI N AETE e o

& 10-30 B F RN A FERSS

B Console 'l Registers [2] Problems @@ Terminal [ Memory Browser % B} Debugger Console

Floating Paint

0x80 - printf_d
axeaaenase
BxBeaaaa0C
BxBeeeeeEE
@xaeaaaeDd
@xaeaaaara
BxBeeealec
BxBeeeal2s
@xeeaaaldd
@xeeaaelon
Bxeaaealic
Bxdeeea198
@xeeeealbd
@xieeaaalDe
exeaaealEC
Bxdeaa0208
axeeaaa22d
@xiaeoaazda

emo =Traditional= X . Traditional

aeooedal coooodios S poeoadtay eeooo40t eooBR4BD
Baeaa48F 0O00EL11 BREEEL13 COREEALS BRBER4ALT CROEE410 DERRR41E
Baeee4lD GEEEE41F BEBEEE5SER FOREAFEL 230BFOAR 23660305 23889382
23889381 23619360 F44F2201 FE4F4116 FepB284@8 461EFEAS 230568FB
23286886 65VEGATVE 22013801 F383FAB2 6B3B33@1 451566F2 FAABFREE
48176889 FAAAFREE 48166839 FALBFEEE 48152161 FASCFREE 4B1421FF
FAQEFRB@G 45152100 FASLF@RE B302FEEF B202FB6F 0102FEGF FREBLEEF
4AABFFABE 456F 21600 FABGF@BR FORELSEE 4ABBFAES 456021008 FAVEF@EE
BF@BETFE @ooa7020 @0BE7038 0007055 eepayadd 0o0a7a5C aBea7a6C
2eea7a7C cooevocl PRRRTEER CODEVEES pRRRTRCS DODOTECE AFBBBSER
FFO2F7FF 46182300 B58@BDBG AFEREEE0 6BBO6BFE 23000874 ERBCELTE
697668BA F99544135 46193000 2040F04F FECAF@@E 53016976 68786176
429A697A 687BD3EE 37184618 EDEA46ED AF@BE6488 46EDEFEE 4770BCES
AF@@b4se 40EDEFCD 47708080 AFOEE450 46BDEBF@R 47706000 AFBREB4EE
46BDBF@@ 4770BC50 AFB@B48R 4CBDEFEE 4770BC3@ AFEEE450 46BDBFEG
477aBCE@ AFE0E450 46BDEF@e 4770EC50 BREEE580 CEFEAFEE BETABBED
68766836 76366206 B2DBE6B3B 6ABEVEVE 76BBE2DE E2DECAFE 6B3B76FE

= 0
g e | 09 £t 3
Default Rendering H
Find/Replace...
Find Next

Clear Expressions

LB B.U00.A00@ LE¥G. KO L#
2 #{"{h.;.".0.6.3; 0h.H.870
th.H.3%09h.H.3 dal.H.3.05!.H
.B.0G.1.H.8.000. .08..00...H.5
G301 HLB.G.H. B80T | H . Eedi

pc.é p..@p..5p..0p. 1p..
[pevpe-®pes p..dp. Cepe T
VS RN YT R A S |

eh{i.D.0.0.FO3@ .8E¢{i.3{ah
7i.BiO{h.F.74F.%. *. . ;¥F . %pG

TLTLHFLMPG. LT GMFLMpGL LT
LEEFLHpG. LT, WHpG. LT L KF
JHpE. LT L MFLNpGL LT T T
3T Th02 ;v h02 ]

J02evii§02tv; k. w
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& 10-31 FRBAKNRNFERSR

B Console il Registers [:_ Problems @Terminal a Memeory Browser % Debugger Console = B8
2

1018 |‘n|n| r‘j =8
) co [New 1at]

0xB0 - printf_demo <Traditional = (0)(80 - printf_demo <Floating Point=

axeeeaeasa  Infinity Infinity Infinity Infinity Infinity ~
axeepeed4  Infinity Infinity Infinity Infinity Infinity

exeeppeals  Infinity Infinity Infinity Infinity Infinity

BxeaepeaBC Infinity -9.946888E-1@ -1.593826E29 6.991763E-18 6.97@825E-18

axeaaaaana 6.978824E-18 6.978823E-18 7.824232E-18 -6.564381E31 -2.565683E29

BxB2eRReEL  -1.586123E29 1.841834E7 7.238481E-18 3.694181E-18 4.748375E24

BxeEBRREFS 1.751488E-18 -1.845626E31 5.395651E19 1.568679E5 -4, 385868E35

axeaeaalac 1.558429E5 -4, 282822E35 1.548169E5 -4.178176E35 1.527895E5

Gx2eeeelle  -4.874338E35 1.516888E5 -3.970e485E35 1.586688E5 -3.866639E35

Bxeaepali4 3.847957E-37 9.619893E-38 Infinity -1.588@48E29 2.358947E6

Bxeaepalds 1.465648E5 -3.5@3178E35 -1.588048E29 2.293434E6 1.445168E5

exeaepalsc  -3.389278E35 -5.835399E-1 Infinity Infinity Infinity

exesppel7e  Infinity Infinity Infinity Infinity Infinity

exeeppelsd4  Infinity Infinity Infinity Infinity -1.17@601E-18

Bxeaeealas Infinity 9.736758E3 -9.591895E-7 -1.17e425E-18@ 1.868636E28

BxeeeealAC 6.959324E-18 -4.846201E19 1.899593E25 -9.558184E34 9.504080E3 v

3. AMANAERGNERME, B N SERTESE “Endian”, AL
& SO S ) 7 1 U B8R S0k K /), s 10-32 fos

& 10-32 & B =B IHF

B Console it Registers l:_ Problems @Terminal a Memeory Browser %Debugger Console = B8
g

o
g | Th e

|prir1tf_demo V| Go | | New Tab
0x80 - printf_demo <Traditional= * “._0xB0 - printf_demo =<Floating Point= 1
2xBeBEEESD o . 9 DEOEOAIOE BABABABD .. ........eeeiiianantiiaaas A
0xB0BRERIC O % Add Watchpoint (C/C++).. 7 B2GAG410 GROER4LE e
@xeReReREs © Find and Replace Cirl+F |5 23000503 23000302 ... L BelL#. . H.L L8
@xeneneans 2 Panes , 1@ ABIEFBAS 23056BFE .. .#...£."05.4000 .3¥6. K0 .8
@xeREREAFE 2 Endian 5 Big » #{ {h.;.".0.6.3; 0h.H.87G
exenenelec 4 . FE  h.H.8H09h.H.8 dal!.H.3.07!.H
oxoeoo128 F. |00 > 8 vt F.8.0.!.H.3.003..08..08...H.3
exenenelds 4, Cell Size ? 19 43002100 FA7EF@EE  .G.J.!.H.8.0.H.060.7. 1 H.8n0
0xPBERELEe Radix > |l geeA7ESC @RBET7AEC  pc.: p..@p..5p..Dp..\p..1p..
oxeee0017C © Columns > |4 00087002 AFBBBSS®  |p...p..°p...p..Ap..Ep...p.”
@x0ReR0198 F Update Mode » 8 23006074 E@BCE17B  §+.¥.%.F.%.u.%. ¢ 2z .#{a.3
exepepelBs 6 Vo 32016978 687661768 =h{i.D.0.@.F0d@ .8E¢{i.3{afh
9xeBeBE1D8 4 Copy * |p AGBDBFEE A77BBCER  zi.BiO[h.F.74F.%. 7.7, % . HpG
@xeReRR1EC A Reset To Base Address VB 4770ECE0 AF@BBABE .. . A .EpG. . L HF.XpG. LT
exe0eRR208 4 Go to Address... 0 AFOPEASD 46BDEFBR . pMF.MpG. LT MFLMpG. LT
exenene224 4 Refrash 10 GOFSAFOD 6O7AGRBY L MpG. . . ¥F.UpG.p.T. 8 1z
OxP0000248 65 )6 B2DEGAFE 6B3B76FB 3~ {h0* ;v h(2{vail2eviil2ov;k  w

4. “ViewMenu” ( £ ) B FHiEsd % “Find/Replace...”, L
AN e i B A ISR ) 4 e 2R, a0 10-33 B
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10 Hikis 1T TR

10.7 WA

[#] 10-33 Find/Replace

{#¥ Find / Replace Memory O >
Find: | |
Replace With: | |
Direction Range
® Forward Start address: | 000000000 v|
() Backward
End address: | OxFFFFFFFF v|
Format Options
(®) ASCII String Wrap Search
() Hexadecimal [1Case Insensitive
() Octal
() Binary
() Decimal
() Byte Sequence
Find Find All
) -
Q Replace/Find Replace
Replace All Close

10.7.3 FEFHAE

#17ar (Registers) MR 3AIRIUK CPU 58, W PLE %
FER IR B U A A B AL I (E, - A 10-34 P .

& 10-34 FFR4LE

B Console ! Registers » [2] Problems (& Terminal [ Memory Browser 3 Debugger Console [ Memory

Name

w W% General Registers

SUG549-2.0

Value

10

0
574619648
301989888
952682120
838334808
3143087189
536887264
2374924313
809339810
3705169638
1429610027
21
0x20003fd0
353

=

5 oo O

%8| o
Description

General Purpose and FPU Register Group
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10 Hikis 1T TR

10.7 AL A

10.7.4 ZTEE

A2 & (Variables) KRR 1 ZHa0AEHE A A 22 &R A FRNVE, 0
Kl 10-35 flom. SRR EFIEATRY, W LAEE MR EAE AR .

10-35 TEME

(%)= Variables X 9g Breakpoints

Name Type Value
» ptr char * 0702
)= int 5
)= bs unsigned int 32

& Expressions &, Peripherals

0 =_fini+4= "Hello world!”

b= mi int -2147483647

10.7.5 FTZAME

BE| it § = O

#1530 (Expressions) MK R VFARINAIE H & X REAXPME, W
10-36 flrw, 3X0 - 1H 582 A Rk sUAIAE BRAE T B A rh il il s A Bl

HH .
& 10-36 RiEARE

(x)=Variables g Breakpoints 7 Expressions X =, Peripherals

Expression
®» printf_demo
» uart_init
» pir
)= mi
- i
)= bs
5 Add new expression

SUG549-2.0

Type

int (void)

void (UART TypeDef *, uint32_t, uint3...
char *

int

int

unsigned int

BB+ XK sA § =0
Value
fint (void)} Oxcd =printf_demo=
fvoid (UART TypeDef *, uint32_t, uint3...
0x7020 =_fini+4= "Hello world!"
-2147483647
5
32
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10 Wiz fr L2 10.7 WA

10.7.6 B =40 E

Wr s (Breakpoints) #LEIZIH 784 TS e S E R &, FHF
AT DATEIX B RN, BRI 2R 0. MIBRWT S, DLW S R E
%M, W 10-37 FoR.

10-37 BT 40 &

(¥)=Variables 9 Breakpoints 7 Expressions XKEEAN | HE §E =0
& [function: main] [type: Temporary]
2 printf_demo.c [line: 29]

B2 printf_demo.c [line: 38]
2 printf_demo.c [line: 40]
2 printf_demo.c [line: 45]
B2 printf_demo.c [line: 48]
2 printf_demo.c [line: 47]
2 printf_demo.c [line: 48]
B2 printf_demo.c [line: 49]
2 printf_demo.c [line: 50]

Mo details to displav for the current selection.

10.7.7 BCYRLE

4 (Disassembly) #EEIR T mgis 5 et Mg f05, T
ER RIS FE A B 4 8, Wik 10-38 7R .

& 10-38 BC4miLE

(%)= Variables ®g Breakpoints &7 Expressions 2 Disassembly X = B8
Enter location here v|| &7 <=n'|=|> @>| C% ef 3

BEeRaL5C: bl @x65c <printf: ~

56 while(1);

¥ DEReR16e: b.n Bx168 <printf_ demo+l68>

BEEEB1E2: nap

2eeea164: strb r@, [rd4, #@]

BEEER166: movs ré, ré

Baeaales: strb re, [re, #a]

Baeaaloa: movs ré, ré

PEBBNLEC strb ré, [r7, #8]

Boeealce: movs ré, ré

Baeaalva: strb r4, [ra, #1]

eaeaaly2: movs ré, ré

Baeaa174: strb rd4, [r3, #1]

Baaaa176: movs ré, ré

2e2Ra1T7E: strb r4, [r5, #1]

apaealva: movs ré, ré

peRanLyC: strb r4, [r7, #1]

Baaaalie: movs ré, ré

2eeaa15a: strb rd4, [rl, #2]

BERBEL1E2:  movs  r@, r@ =

gaaaalad: strb ra, [re, #2]

BO2RE186 movs re, re 7
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10 Wiz fr L2 10.7 WA

10.7.8 #ZHI 4L E

##i#i & (Console) MK T st FE, ik 10-39 fras, Blani
I R

10-39 #ZH| &L E
B console i} Registers [£ Problems 3 Executables (@ Terminal B} Debugger Console = B8

= |B R ESE 0 -8-
cm3_demo Debug jlink [GDB SEGGER J-Link Debugging]
Reading register (CONTROL = @x a) ~
Reading 728 bytes @ address 8x@8a08080
Reading 688 bytes @ address @xeeaeazDe
Starting target CPU...
Debugger requested to halt target...
...Target halted (PC = @x0802016@)
Reading all registers
Read 4 bytes @ address @x@eee8l6e (Data = GxBFBRETVFE)
Read 4 bytes @ address @x8@@8@816@ (Data = @xBFBGEVFE)
Reading 728 bytes @ address exeeeeeees
Reading register (MSP = @x28883FD8)
Reading register (PSP = @xD673C7BC)
Reading 64 bytes @ address @x288@83FCe
Read 4 bytes @ address @x@@@eel9C (Data = @x461823@0)
Reading & bytes (@ address @x80887828
Reading & bytes @ address @x@eee7ezs

Reading register (PRIMASK = @x a)
Reading register (BASEPRI = @x a)
Reading register (FAULTMASK = @x a)
Reading register (CONTROL = @x a)

Reading 8 bytes @ address @xBeea7e2e
Reading 8 bytes @ address @x@eea7823
Reading 8 bytes @ address @xBeea7e2e
Reading & bytes @ address @x8e887823

< >
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11QEMU 15 E ik 11.1QEMU T. &

1 1 QEMU {iR i

11.1 QEMU IT.&

GMD #MH4E/ 1 Gowin QEMU ¥ T R, ZE =t QEMU FHfilihi A
FEST RS 1 MCU F= SRR BEAT B FIX T K . QEMU 2 —MEE I BT
WL, A2 FRAELER AN, 7] LR R B IhRE, ARE IR
LTS

GMD 2025.01 iz QEMU T..E .3 ¥ Gowin_EMPU(GW1NS-4C)
A Gowin_PicoRV32, % H4r 7l O FFRIAMEDIReanR 11-1 fizs.

& 11-1 EXRFHIMEIIRE
MCU 7= i E AN DiRe vt
Gowin_EMPU(GW1NS-4C) | UART PNIE T TRl (S
GPIO iy NI
SysTick THEL TR AR B
Timer T Ak
Gowin_PicoRV32 UART PNGIE R
GPIO g N
11.2 QEMU R A%

Arm MCU #1 RISC-V MCU # X\ QEMU {17514 LA JLFP:
o EiEMEr LR, Ak “Debug As > Debug Configurations...”
e EFET HA: “Debug > Debug Configurations...” (% 7)
e EFSEHE: “Run > Debug Configurations...”

Arm MCU #1 RISC-V MCU 73/ FH A F ) QEMU T K., B & 7N
FHTIE
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11QEMU 15 E ik 11.2QEMU 1 F 751

11.2.1 Arm MCU QEMU &8

#41 Gowin_ EMPU(GW1NS-4C), %% GDB QEMU arm
Debugging, W& 11-1 fiis.

11-1 GDB QEMU arm Debugging

{Ar Debug Configurations m} x

Create, manage, and run configurations

EELE =R, | Y~ MName: ‘cmE_demo debug gemu
type filter text | 2 Main| s Debugger | B Startup| B Source| [ Common| 'z, SVD Path
[T] C/C++ Application Braess
[€] C/C++ Attach to Application
[€] C/C++ Container Launcher |cm3_demo Erowse...
[€] C/C++ Postmortem Debugger C/C++ Application:

[€] C/C++ Remote Application

| Debugicm3_demo.elf
Cii C/C++ Unit

[E] GDB Hardware Debugging Variables... Search Project... Browse...

[c] GDB OpenOCD Debugging Build (if required) before launching

[£] GDB PyOCD Debugging ; i ) -

[2] GDB QEMU aarch64 Debugging Build Configuration: |Select Automatically ~
v [£] GDB QEMU arm Debugging () Enable auto build (O Disable auto build

[€] em3_demo debug gemu (®) Use workspace settings Configure Workspace Settings...

[©] GDB QEMU grnuarmeclipse Debugging

[€] GDB QEMU riscv32 Debugging

[€] GDB QEMU riscvd Debugging

[£] GDB SEGGER J-Link Debugging

& Launch Group
< >

Revert Apply

Filter matched 22 of 24 items

1. Main fi K
Main #L &3 1) QEMU & & K 11-2 s .
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11QEMU 15 E ik

11.2QEMU 1§ Fl /5%

SUG549-2.0

[ 11-2 Main $#1 &

Main| %5 Debugger| B Startup| i Source| ] Common| 2, SVD Path

Project:

|em3_demo Browse..

C/C++ Application:

|Debug\cm3_demo.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically w
() Enable auto build (O Disable auto build
® Use workspace settings Configure Workspace Settings...

2. Debugger #1 K&
Debugger MK+ 1) QEMU % & Wi 11-3 F5E 11-2 fis.
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11.2QEMU A 1 7732

SUG549-2.0

[# 11-3 Debugger #1

Main %Debugger I Startup | i Source | [ Common | ‘2, SVD Path

QEMU Setup
[7] Start QEMU locally

Executable path:

| ${gemu_arm_path}/${gemu_arm_executable}

Browse...| | Variables...

[IPrefer the xpacks/.bin path

Actual executable:

| E:\GMDV\toolchain\gowintgemu_arm\bin/gemu-system-arm.exe

{to change it use the global or workspace preferences pages or the project properties page)

QEMU machine name: |gowin_cm3 |

QEMU CPU name: |cor‘tex-m3 |

GDB port:

More options: -serial stdio -nodefaults -8

Enable Arm semihosting

Do not open graphic windows

Command line: |cm3 demo

[ Allocate console for QEMU

o]

Delay (seconds):

GDE Client Setup

Executable name: | ${cross_prefixigdbi{cross_suffix}

Browse...| | Variables...

Actual executable: | arm-none-eabi-gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: |localhost
1234

[ Force thread list update on suspend
<

Port number:

%% 11-2 Debugger 1

I

wE

Start QEMU locally

J

QEMU machine name

W 11-3 s

QEMU CPU name

wm# 11-3 s

GDB port

1234

More options

-serial stdio -nodefaults -S

Enable Arm semihosting N,
Do not open graphic windows N,
Allocate console for QEMU v
Delay (second) 0

Commands

set mem inaccessible-by-default off
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%% 11-3 Arm MCU QEMU

Arm MCU Machine name CPU name

Gowin_EMPU(GW1NS-4C) gowin_cm3 cortex-m3

3. Startup #& K
Startup #LEH 1 QEMU & & a0l 11-4 F15L 11-4 Fiow.
11-4 Startup L&

El Main | %5 Debugger | i+ Startup| & Source| [C] Common| &, SVD Path
Initialization Commands ~
[initial Reset

Load Symbols and Executable
[ Load symbols
(® Use project binary: cm3_demo.elf

() Use file: Workspace... | File System...

Symbols offset (hex): I:I

[“]Load executable
®) Use project binary:  cm3 demo.elf

(D) Use file: Workspace... File System...

Executable offset (hex): I:I

Runtime Optians
[]Debug in RAM

Run/Restart Commands

Pre-run/Restart reset (always executed at Restart)

[]5et program counter at (hex):

[“]Set breakpoint at:

[ Continue

52 11-4 Startup &

I

&
I

Initial Reset.

Load symbols

Load executable

Debug in RAM

| X |« |« | X

Pre-run/Restart reset

Set program counter at (hex) -

Set breakpoint at main
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11.2QEMU A 1 7732

I

wE

Continue

11.2.2 RISC-V MCU QEMU

SUG549-2.0

%4 Gowin_PicoRV32, i#%#t GDB QEMU riscv32 Debugging, 1

11'5 ﬁﬁﬂ—‘—\‘o

11-5 GDB QEMU riscv32 Debugging

 Debug Configurations

Create, manage, and run configurations

FoBRBX BT~

Name: ‘picor\rSE_qemu_dan debug gemu

|t~,‘pe filter text

C/C++ Application

C/C++ Attach to Application

C/C++ Container Launcher

C/C++ Postmortem Debugger

C/C++ Remote Application

Cif C/C++ Unit

GDB Hardware Debugging

GDB OpenQCD Debugging

GDB PyOCD Debugging

GDB QEMU aarch64 Debugging

GDB QEMU arm Debugging

GDB QEMU gnuarmeclipse Debugging (Deprecated)
v [c] GDB QEMU riscv32 Debugging

[£] picorv32_gemu_demo debug qemu

GDB QEMU riscvB4 Debugging

GDB SEGGER J-Link Debugging

& Launch Group

Filter matched 17 of 23 items

)
@/.

Project:

| [E] Main| %5 Debugger B+ Startup| B Source| ] Common| 7, SVD Path

| picorv32_gemu_demo

Browse...

C/C++ Application:

| Debug\picorv32_gemu_dema.elf

Build (if required) before launching
Build Configuration:  Select Automatically

(_)Enable auto build
®) Use workspace settings

Variables... Search Project... Browse...

(C) Disable auto build

Configure Workspace Settings...

Revert

Apply

1. Main fi K

Main L& ¥ QEMU & E a1 &l 11-6 Frs.
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11.2QEMU A 1 7732

[&] 11-6 Main {1 &

[E Main| %5 Debugger | B+ Startup| & Source | ] Common| &, SVD Path

Project:

| picorv32_gemu_demo

C/C++ Application:

Browse...

| Debug\picorv32_gemu_dema.elf

Build (if required) befare launching
Build Configuration: |Select Automatically

() Enable auto build
(®) Use workspace settings

2. Debugger 1K

Debugger #LEH 1) QEMU & & il 11-7 F13E 11-5 Fix.

SUG549-2.0

Variables... Search Project...

() Disable auto build

Configure Workspace Settings...

Browse...
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11.2QEMU A 1 7732
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& 11-7 Debugger #1#

Main % Debugger | B+ Startup | B Source | [ Common| 2, SVD Path
QEMU Setup
Start QEMU locally

Executable path: |${qemu_riscv32_path}f${qemu_rischE_executable} Browse... | |’

[[]Prefer the xpacks/.bin path

Actual executable: | EAGMDY\toolchainygowin\gemu_risov\bin/gemu-system-riscv32.exe

(to change it use the global or workspace preferences pages or the project props

QEMU machine name: |gowin_pico |

QEMU CPU name: |gowin-picor\r32 |

GDB port: 1234

More options: -serial stdio -nodefaults -5

[“]Enable Arm semihosting [ Do not open graphic windows
Command line: |picor\r32_qemu_demo

[ Allocate console for QEMU

Delay (seconds): IC'

GDB Client Setup

Executable name: |${cross_preﬂx}gdb${cross_sufﬁx} Browse...| '

Actual executable: | riscv-none-elf-gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: ||oca|host |

Port number: |1234 |

[JForce thread list update on suspend

£ >

%% 11-5 Debugger 1

eI wE

Start QEMU locally J

QEMU machine name Wk 11-6 Fros

QEMU CPU name Wk 11-6 Fros

GDB port 1234

More options -serial stdio -nodefaults -S
Enable Arm semihosting N,

Do not open graphic windows N,

Allocate console for QEMU v

Delay (second) 0
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eI e
Commands set mem inaccessible-by-default off

% 11-6 RISC-V MCU QEMU

RISC-V MCU Machine name CPU name

Gowin_PicoRV32 gowin_pico gowin-picorv32

3. Startup 1K

Startup 1 EI*H i) QEMU 5 & 4nf&l 11-8 F1k 11-7 For.
& 11-8 Startup L&

El Main | %% Debugger | I+ Startup | & Source| [ Common| & SVD Path

Initialization Cormmands

[Jinitial Reset

Load Symbols and Executable
Load symbols

(®) Use project binary: picorv32_gemu_demo.elf
() Use file:

Workspace... | File System...
Symbols offset (hex): I:l
Load executable
(®) Use project binary:  picorv32_gemu_demao.elf
() Use file: Workspace... | File System...

Executable offset (hex): I:l

Runtime Options
[ Debug in RAM

Run/Restart Commands

Pre-run/Restart reset (always executed at Restart)

[set program counter at (hex):

Set breakpoint at:

Continue

52 11-7 Startup &

bl wE
Initial Reset. X
Load symbols J

SUG549-2.0
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1.3 i B AR TR

I

&
m

Load executable

Debug in RAM

Pre-run/Restart reset

| &~ &

Set program counter at (hex)

Set breakpoint at

main

Continue

11.3 fHREARITIE

SUG549-2.0

%11 Gowin_EMPU(GW1NS-4C).

SERCQEMU W HE 5, Hili “Debug”, JEENAIAME, 217 T, wE

11-9 Fio~.
& 11-9 B%1 QEMU {5 EFR

r workspace_em3_h - cm3_demao/sre/project/printf/printf_ demo.c - GMD

File Edit Source Refactor Mavigate Search Project Run Gowin Window Help

mifhd | & Bia|mnmNz R [ &Mt~ 0~ Qu-i®E &~
45 Debug X [f5Project.. = O main.c [£] printf demo.c X

B % | i+ 8 char *ptr = “Hello world!™;
v [£] cm3_demo debug gemu [GDE C int i-5;
B em3_demonelf 1] unsigned int bs = sizeof(int)"s;
int mi;

~ P Thread #1 1 (CPU#0 [runni
= printf_demol) at printf ¢

mi = (1 << (bs-1)) + 1;
= main( at main.c:60 0x19 (
Bl gemu-system-arm.exe ¢
W arm-none-eabi-gdb ("%d = - max integer\rin”, mi);
("char ¥c = 'a'\r\n", 'a');
printf("hex %x = FFAr\n", @xff);
("hex %@2x = @@\r\n", @);
¢
(

“%d %s(s)", @, "message”);
printf("\r\n");

while(1);
57}
59 #endif

<

& Console % i Registers
cm3_demo debug gemu [GDB QEMU arm Debugging]
Hello world!

5=75

-2147483647 = - max integer
char a = 'a'

hex ff = ff

hex @@ = @@

signed -3 = unsigned 4294967293 = hex TFFffffd
@ message(s)

“signed %d = unsigned %u = hex ¥x\rin", -3,

printf("¥d %s(s) with $¥\r\n", @, “message”);

| Problems {3 Executables G} Debugger Console

-3, -3);

=0
a

v
>

0 Memory @

- [} X

Cro-lp QB B

®)=Vari.. X % Bre.. L Exp.. HPeri. = O =&

Name
» prr
w-i
®): bs
®): mi

| Be

l
bl

KBt § O
Type
char *
int
unsigned int
int

“E@ #e-0--o
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12Code Coverage Jjfig 12.1 5%F Code Coverage Lfifit

1 2C0de Coverage IigE

12.1 3xF Code Coverage Ih&E

GMD %14 % ¥ Code Coverage IifE, Code Coverage HRE2 BT
GCC Zmikasf L) Geov T HREFB IR €IS AL E H 2R, nlLIFH
B RN S e AT G R R E R, REESR AR TS 53X
FEgAE

Geov &2 — /Ml C/IC++RISE HHF R TR, 5 GCC HAHRL A, FE[H
SEBLNT CIC++ U BB &5 . Thie ok B8 55 14 > 78 %

GMD #fErh, il 45 52 -coverage g 1% T g P FR e PR SO, —
Jen] DAESEBR R RAR _Ei247, FHACA semihost THRE N v LU EE 75 Z
coverage X (gcdal/geno ), i — Al LAE#E7E QEMU FEHIE
17. £ Geov THMELA T, LEEALI TR,
® .gcno XFEH ] GCC %% 28 I1)-ftest-coverage 10 & 15 A GG i A

B, LS T A A AT Ny H s Be YR AR AT S S B
® .gcda XHHELEME R GCC 9wk f-fprofile-arcs £ 1w 13 1) H A5 SC{Hi2

ATIS A R o BN e T2 PR 1 B A SO 2 2 Bl — A B

[r).gcda 3L, BE T IR AL E oA Tl & — i s R

— I BT H -coverage & TEE AT LATE R g B A 2 A Bk ST,
R .geda U AR AT IN 2 A

{iF] Code Coverage ZhReRT, #H H-O0 LAt WidmiF, XFEE
(5 B A 2R Be I HER -

12.2 € Code Coverage Ih&E
#lan/E QEMU ~F & _EEHLZ1T Gowin_ EMPU(GW1NS-4C).
12.2.1 QI T

8% —/H T Code Coverage TJfEFI AR AL, AH L5 Bk H
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12Code Coverage Jjfig 12.2 {§ [l Code Coverage Zhfit

R LA, 1% LR 3R G LN RR AR B -

® UNINEAMI geov.c A

® NIt geov_init KL, #I4H1L Geov TR
e [ gcov_collect K%L, YEEA L Profiling 15 5

e [it % Code Coverage Difig, f&ok startup.S V-4 flash.ld 545
7t

HARSCITE Z AR S E wot, #ilin Gowin_ EMPU(GW1NS-4C)jAH
*%%%it: cm3_gcov_demo

12.2.2 I B HHXIEIR
BB HRITET

ARG S, X AR ST AR 20 B B SR B e 1 B — AN 1 e 1
ik Ti-coverage, #RJEgmE L.

o A LUFEE A TRER P A YA RS S A
o EFE TR E A LLYFAG ST
1. FaEpTA AR

W M LR, AP “Properties > C/C++ Build > Settings > Tool
Settings > GNU Arm Cross C Compiler > Miscellaneous > Other compiler
flags”, ¥sin “-coverage”, WK 12-1 iR,
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E 121 IBERBIRKSB

&3 Tool Settings | 3 Toolchains | [l Devices| [J Container Settings | # Build Steps Build Artifact| »,

(2 Target Processor []Generate assembler listing (-Wa,-adhlns="$@.st")
2 Optimization []Save temporary files (--save-temps Use with caution!)
(% Warnings OVerbose (-v)
(# Debugging
~ &3 GNU Arm Cross Assembler
@ Preprocessor
22 Includes
% Warnings
% Miscellaneous
~ [ GNU Arm Cross C Compiler
@ Preprocessor
(2 Includes
# Optimization
# Warnings
(2 Miscellaneous
w (83 GNU Arm Cross C Linker
2 General
(2 Libraries
% Miscellaneous
~ &3 GNU Arm Cross Create Flash Image
# General
~ &3 GNU Arm Cross Print Size
# General

Other compiler flags |-coverage

2. FRERAFEYEALS

g A, Atk “Properties > C/C++ Build > Settings >

GNU Arm Cross C Compiler > Other compiler flags”, ¥/l “-coverage”,
mnp 12-2 s

SUG549-2.0
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SUG549-2.0

B 12-2 IEEEANFEREE

) Tool Settings | [ Container Settings Build Steps

~ 5 GNU Arm Cross C Compiler  |[] Generate assembler listing (-Wa,-adhlns="$@.Ist")

(s Preprocessor [15ave temporary files (--save-temps Use with caution!)
(2 Includes [ verbose (-v)

B Optimizsti ,
( Optimization Other compiler flags |-coverage

(22 Warnings

(2 Miscellaneous

1% & Linux Tools Path

#{# FHf Code Coverage et #er, 7% Parse HexDump
Data Zhfig, KIAFEMAFP MR ZE S, @i “Linux Tools Path” Hi4g
S G ie TR

Windows %4 &, F-ahtsE TR LATZER, Fln
“${eclipse_home}\toolchain\gowin\gcc_arm\bin” 1 “arm-none-eabi-",

ik 12-3 Fizs.

Linux 24t F, ffH RGN EEEZRITT, B “Use the System
Environment PATH”, & 12-4 fi~.

e M ET AR, AREEFE “Properties > Linux Tools Path”, 15 5E 4w 1%
T HAE R H R AR
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12.2 f§if} Code Coverage Thfit

& 12-3 & E Linux Tools Path

W Properties for cm3_gcov demo

|t'_,rpe filter text | Linux Tools Path

Resource
Builders

C/C++ Build
C/C++ General
Linux Tools Path
MCU

(O Use the System Environment PATH
(®) Prepend string to PATH

Options: | Custom

${eclipse_home}\toolchain\gowin\gce_armybin

Project Natures Prefix: arm-none-eabi-

Project References
Run/Debug Settings
Task Repository
Task Tags
Validation

WikiText

Restore Defaults Apply

g Apply and Close

Cancel

& 12-4 1&E Linux Tools Path

Properties for cm3_gcov_demo

type filter text Linux Tools Path

» Resource
Builders

b C/C++Build

b C/C++ General Options: | Custom

P MCU
Project Natures
Project References
Run/Debug Settings

» Task Repository
Task Tags

» Validation
WwikiText

© Use the System Environment PATH
Prepend string to PATH

Prefix:

®

Apply

Applyand Close

Restore Defaults

Cancel

SUG549-2.0
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12.2.3 i LI

fE 4w R8T RE 1) Debug SCJer, mTLUE B2 AR T JLA>.geno
A, ik 12-5 Fross

12-5 4wiF 32
5 Project Explorer == E =0
L1 em3 demo "

LJ em3_freertos
v =% cm3_goov demo
g;'}b Binaries
[ai Includes
+ (= Debug
W (= src
= library
v (= project
v (3=, printf
@} geov.o - [arm/le]
@ main.o - [arm/le]
@} printf demo.o - [arm/le]
= gcovd
& gcov.geno
= maind
& main.gcno
= printf_demo.d

F printf_demo.gcno

subdir.mk
%5 cm3_gcov_demo.elf - [arm/le]
cm3_gcov_demao.bin
=] cm3_gcov_dema.map

makefile v

12.2.4 BITI#ERER Code Coverage IfE

TR EEARSG, W LS TEORIK TR, "Lk QEMU BLLIEAT,
WA PLASE PR T &R . Bl ] QEMU #il Iz AT, #£ GMD #1142
il & A LAE 2 Profiling {5 Bt . WA AR EREL, R ER D
it T LR ) Profiling 15 B

Z B4 N 5 % is 4T TR I8 ] Code Coverage fit:

1. “DebugAs > Debug Configurations... > GDB QEMU arm
Debugging”, 7t QEMU H B8Rz 1r, @17 LREIFERHGHESE
Profiling 15 &, W& 12-6 ffizr.
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12.2 f§i[f] Code Coverage Lfifi

& 12-6 BT TIEHER Profiling (52

W workspace_cm3_h - em3_gcov_demojsro/project/printf/main.c - GMD

|
O
s

File

Edit

-

Source

| b

Refactor

F (o -

45 Debug X 5 Project Ex...

=

Navigate Search Project Run
Biw|lm =
-l

8 [ printf demo.c

. EXLErn ULNLD

[ 4% 38

Gowin
[ i

main.c X = 0

£ L __anii_array_siart, LNil_array_enu;

Window Help

| S W -0- G- ®D &~

=y X 9B GLE

i o
a
oo O @&
o iR

uint32_t beg

~ [£] em3_gcov_demo debug gemu [GDI
~ {2 cm3_gcov_demo.elf [1]

B U

uint32_t end

< o

= (uint32_t)& init array start; & E
= (uint32_t)& init_array_end;

MName Type

@ Thread #1 1 (CPU#0 [running

W oo

p gemu-system-arm.exe

@

s arm-none-eabi-gdb

while(beg<end)
i

p = (void(**)(void))beg;

pd(ds

B

/* get function pointer *
call constructor */

beg += sizeof(p); /*

next pointer */

SUG549-2.0

¥

WL L LD W LRI R ORI PRI R

i

{iannlication entrv function
<

>

& Console % il Registers [#] Problems 3 Executables B3 Debugger Consale [ Memory = B8

] |8 e -9

cm3_gcov_demo debug gemu [GDB QEMU arm Debugging]
d3@c426ee8e95ddbaaenalalasneeeeeloeteaee -~

18c 2a7455e93d763¢e
b88330240060a101050000000000000080080880
220000010c000000de991T7beatsect3lce2lcc?
2aeealell
peeRREEEEEEEEEE1ACARRRRETh22TE5326a52d4d
b883302406602101085060000160E0EEREEEAC080
8e2000010c880000b7bc7c709df3b5falce27cc2
2ae8alell
20000000000000010CRRRR00130ceTEacsET24dd
e8ed5Sddbeeesalelaseanaaaaaseaaaeeeeaaeee
280080010c80PBPA5bd73T2bB5986b9eeBe95ddb
2eo2alolosenoeboRoERRRRRRRRRRRER

CREATE: D:\GMD_2825_workspace\workspace_cm3_h\cm3_gcov_demo\Debughsrc/project/printf/gcov.geda

Dump coverage data finish

£ > £ 2>

2. ) Profiling 15 B 75 2@ 5 GMD B4 AT LLIERREEL, 7E45HI &
WAEE M EARE, A Mg ks “Select All”, A
WS, e 12-7 Pros.

152(168)
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& 12-7 Select All

B Console x ifif Registers (2] Problems 3 Executables B3 Debugger Console [ Memory = B8
] B8 0 -3~
em3_gcov_demo debug gemu [GDB QEMU arm Debugging]
aceeaeeabaTbc513bldaba58b88330ada0a0alel ”
s laéc
78168416853acb7T1b88330a40000a10103000000
lec 8431cE5
2b6ecec8ef531a510000a101000000002 CABBREE
2c 2c
2c 1al laleaaa
181 18l
alat 2@6d laleaaa
BBBBBBBBGCMBBBBBBBB{
Cut Ctrl+X
£001000000000000010T " o
gogeopadelolocaaaonn Copy Ctrl+C
goaeopalecooceatabod [ Paste Crl+V
Be00al01106000007 304
20660000000060810C00 Select All Ctrl+A
9185718beBaealallons .
daB6epe0E08080000000 Find/Replace...
d38c426ee8295ddbaaas Find Mext Ctrl+K
BeeRERRR000000010C08 . . .
bE833624000021010800 Find Previous Ctrl+Shift+K
BAREAH010CERRRRRd=00 Open Link
aeedalellosoobanoase
PRGOROOOREBDRGR1ACHR & Clear
b88330a46808a1016306 R Al T . d
600600010c000088b7bC R G TRl
eeeealplleseacaeessl [ Terminate/Disconnect All
BRRRERRRE0000010 06 -
28e95ddbOBERa1G18806 @ EHI g
B22220018cBBBBRRSLAY (1) Parse HexDump Data
BEE0al01030000000668
EH  Scroll Lock
CREATE: D:\GMD_2825_' = yyord Wrap g\src/project/printf/gcov. gcda
Dump coverage data f T
w
< >

3. ANEaEM e EEMERFXARE, L “Parse HexDump Data”, 1
@ 12'8 Fﬁ/j—;\‘ o
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[&] 12-8 Parse HexDump Data

B Console % i Registers (2] Problems (3 Executables B} Debugger Console [ Memory = 8

X% EKEREE 2B -5

cm3_gcov_demo debug gemu [GDB QEMU arm Debugglng]

cehe "
Ctrl+X
Ctrl+C
Ctrl+V
Select All Ctrl+A
Find/Replace...
Find Next Ctrl+K
Find Previous Ctrl+Shift+K
Open Link
= Clear
¢ Remove All Terminated
[[@ Terminate/Disconnect Al
@ GitHub 3
____________ f;_" Parse HexDump Data
B Scroll Lock Parse HexDump Data
4 Word Wrap
Preferences... v
£ >

4. JEI GMD B2 4 I SCAFEAT 204, IR 48 R0 Tl ORAFAE X L 1
SO, 12-9 Fis.

[ 12-9 f#4f Profiling {5 RH-4 BT R ST HF

Parse and Generate HexDump Finish x

The generated files are as follows :
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_i2c.gcda A
D:/GMD_2025_workspace/workspace_cm3_h/cm3_gcov_demo/Debug/src/library/middlewares/uart/uart.gcda
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/libraries/drivers/src/gwlnsdc_uart.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/middlewares/spi_flash/spi_flash.gcda
[:/GMD_2025_workspace/workspace_cm3_hfem3_gcov_demo/Debug/sre/library/middlewares/hyper_ram/hyper_ram.gcda
0:/GMD_2025_workspace/workspace_cm3_hfem3_gcov_demo/Debug/src/library/libraries/drivers/src/gwlnsdc_misc.gcda
D:/GMD_2025_workspacejworkspace_cm3_h/cm3_gcov_demo/Debug/src/library/middlewares/dmm/malloc.gcda
D:/GMD_2025_workspacejworkspace_cm3_h/cm3_gcov_demo/Debug/src/project/printf/gcov.geda

D:/GMD_2025 workspace/workspace cm3_hfcm3 gcov_demo/Debug/sre/library/libraries/drivers/src/gwlnsdc rtc.geda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/src/project/printf/main.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/libraries/cmsis/cm3/device_support/system_gwlnsdc.gcda
[:/GMD_2025_workspacejworkspace_cm3_hfem3_gcov_demo/Debug/sre/library/middlewares/uart/gmd/retarget.gcda
0:/GMD_2025_workspace/workspace_cm3_hfem3_gcov_demo/Debug/src/library/libraries/drivers/src/gwlnsdc_timer.gcda
D:/GMD_2025_workspacejworkspace_cm3_h/cm3_gcov_demo/Debug/src/library/middlewares/gpio/gpic.gcda
D:/GMD_2025_workspacejworkspace_cm3_h/cm3_gcov_demo/Debug/src/project/printf/printf_demo.gcda

D:/GMD_2025 workspace/workspace cm3_hfcm3 gcov_demo/Debug/sre/library/middlewares/delay/delay.gcda
D:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/libraries/drivers/src/gwinsdc wdog.gcda
[:/GMD_2025_workspace/workspace_cm3_hfcm3_gcov_demo/Debug/sre/library/middlewares/psram/psram.gcda
[:/GMD_2025_workspacejworkspace_cm3_hfem3_gcov_demo/Debug/sre/library/libraries/drivers/src/gwlnsdc_gpio.geda
D:/GMD_2025_workspace/workspace_cm3_hfem3_gcov_demo/Debug/sre/flibrary/libraries/drivers/src/gwlnsdc_spi.gcda
D:/GMD_2025_workspacejworkspace_cm3_h/cm3_gcov_demo/Debug/src/library/libraries/drivers/src/gwinsdc_syscon.gcda

5. FHRARE LFEM Debug SCfF3k, W LLE 242 1 XN ¥).gcda SCfF, 4
12-10 Jhr.
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& 12-10 EF 4 AT RSB

i Project Explorer X = 7 | =
L1 cm3 demo A
LJ cm3_freertas

v =% cm3_gcov_demo

ity
0
|

4 Binaries
hill Includes
w (= Debug
v = srC
= library
W = project
w (= printf
gecov.o - [arm/le]
main.o - [arm/le]
printf_demo.o - [arm/le]
= geowd
% gcov.geda

[ gcov.gcno
|2 maind

# main.gcda

[ main.gcno

|2 printf_demo.d

& printf_demo.gcda
I printf_demo.gecno

| & subdirmk
%5 cm3_gcov_dema.elf - [arm/le] v

6. Wi FANMHEAE Code Coverage [f).gcda X, #THF Geov L E, U
12-11 fizs .

& 12-11 $TF.geda XH

Ay Geov - Open coverage results... >

Binary File

Please enter here the binary file which produced the coverage data.

|D:\GMD_2025_w0r|-cspace\wor|-cspa Workspace... | | File System...

Coverage result
(J) Show coverage details for gcov.c only.

(®) Show coverage for the whole selected binary file

7. WRJERTLIE B MR AT A R, RS R T RO 1R S B A
INEEREFF AT SR R EHATR], DA AT w5 LU B . Xk
Geov HHIZE 17, GMD BfF= BEFT IR R SO, IR S0 AR
M, SRR ERFBITERETAEIITE, AOLRERFIET
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AR EATRIAT ], W 12-12 Pios
TFRN R ATLAZZ Geov AR, FFRHARIS M AR R KP4 «

12-12 Gecov

File Edit

(i

Source Refactor

R
K5 Project Explorer X

[ cm3 demo
I cm3_freertos
v (25 em3_gcov_demo

&

[l Includes
v (= Debug
(2= src
= library
~ = project
v (= printf
geov.o - [arm/le]
main.o - [arm/le]
printf_ dema.o - [arm/le]
£l geovd
& geov.geda
 geov.geno
2 main.d

Binaries

B maingcda
B maingcno
[ printf_demo.d
T printf_dema.geda
& printf_ demo.gcno
[% subdir.mk
%5 cm3_gcov_demo.elf - [armyle]
em3_geov_dema.bin
=] cm3_gcov_demo.map
[ makefile
[ objects.mk
[ sources.mk
= src
2] readme.tst
7 cm3_gprof_demo
3 em3_rtthread_nano
3 cm3_ucos_ji

Navigate Search Project Run

W workspace_em3_h - em3_gcov_demo/sre/project/printf/main.c - GMD

Gowin

Window Help
Diw| &gy e[~

Gr-iH-0--Q-i®dB S~

[£ Problems ] Tasks B Conscle [ Propertes 4 Terminal [# gcov X

program runs = 0

= 8 [ printtdemoc & mainc X =g
DU ypRusi _uinioe_c uinioe_o .
19
26= void geov_init(void)
22 void (**p)(void);
23 extern uint32 t _ init_array start, _ init array end; /% linker defi
24 uint32_t beg = (uint32_t)& init_array_start;
25 uint32 t end = (uint32 t)& init array end;
26
27 while(beg<end)
29 p = (void(**)(void))beg; /* get function pointer */
38 (*p)(); /* call constructor */
31 beg += sizeof(p); /* next pointer */ v
a2 1
< >

o= O..

H B

program file : DAGMD_2025_workspace\workspace_cm3_h\cm3_gcov_demo\Debugicm3_gcov_demo.elf

timestamp : 2025/4/29 18:07

- [m] *
- - 1 =T -
Q i |[E
X BET. @B.. &b. = 8 =
eEERRS e % § O
printf demo.h
stddefh
_uint32_t : unsigned long int
uint32.t: _ui

geov init(void

main{void) : int

Q| &= & = 0

P type filter text

Name Total Lines
v Summary 6,567
> core_cmi.c 772
core_cm3.h 1,646
delay.c 75
geovc 560
gpio.c 36

gwins4c_gpio.c 306
gwinsdc i2ec 292
gwlinsdc miscc 172
gwinsdc ricc 82

gwinsdc spic 341
gwlnsdc syscenc 133
gwinsdc timerc 237
gwinsdc uartc 365
gwins4c wdog.c 318

hyper_ram.c 204
main.c 43
malloc.c 193

Instrumented... Executed Lines Coverage %
1,252 159 - 12.7%
82 o I 0.0%
19 o I 0.0%
20 0 - 0.0%
156 82 . 52.56%
10 o I 0.0%
82 o I 0.0%
109 0 - 0.0%
35 0 - 0.0%
37 o I 0.0%
78 o I 0.0%
18 0 I 0.0%
52 0 - 0.0%
82 25 . 30.49%
68 o I 0.0%
69 I 0.0%
12 1 - 91.67%
70 [ I 0.0%

Geov L HAHRXIIgEWNE 12-1 Frw.

% 12-1 Geov ThEE

I

ThRe vt

Show/Hide columns (% )

18 € R R I 5

Export to CSV (‘ﬁ )

5| H 4B EdE 2).csv S

Sorting ( Bl )

oM B O HES IR

Sort coverage per file ( 2 )

A o i e

Sort coverage per function (@ )

ZIIRENS o Hr i ey
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e I Dhfe i BH
® {EFFE B AT s, A AR E Bt
Create chat... ( ) IR

8. W LLAIEMIREEHIRE . 7 Geov H, ke B @EEIEH T, ®F
“Create chat...” ( &), & 12-13 Fir.

12-13 Create chat...

s Create chart from selection...

@ Chart builder

Select your chart type

@ Bar graphi [ Vertical bars
() Pie chart

Select the columnsis) to show
Instrumented Lines
Executed Lines

Coverage %

Select all Deselect all

QU RN G 12-14 For, QIR BHIRE G E 12-15 Fos.
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& 12-14 #RE

[#] Problems 4% Tasks & Console £ Properties #® Terminal [ geov @ Chart View X = O
Bar graph
1404
1204
1004
80

B Instrumented Lines
B Executed Lines
B Coverage %

40

20

core core_crdelaygcov.gwlngwlgwln:gwlrgwgwln:gwlngwlgwlnsdhyper_rimaimprintf_dipsreretarssystem_gwuart.cc

MName

& 12-15 $HRE

[#] Problems ¥ Tasks B Console & Properties @™ Terminal [¥ gcov @ Chart View X = 8
Pie chart

X Axis
core_cm3.c
core_cm3.h
delay.c
gcov.c
gpio.c
gwlns4c_gpio.c
gwlnsdc_i2c.c
awlnsdc_misc.c
gwlnsdc_rtc.c
agwlns4c_spi.c
gwlns4c_syscon.c
gwlnsdc_timer.c
gwlnsdc_uart.c
gwlns4c_wdog.c
hyper_ram.c
main.c

malloc.c
printf_demo.c
psram.c

retarget.c
spi_flash.c
system_gwlnsdc.c
uart.c
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13Profiling Th#g 13.1 T Profiling M

1 3Profiling I

13.1 3<F Profiling IhgE

GMD %3 #F Profiling ThA%, Profiling Zhft & B GCC 4 i 25K
Binutils 1] Gprof T.H, >RAFE 18 & T sR £ 1347 i [ AR FH 5L
PLRCRFH G & . Gprof o] DL Sk#f e F2 7 e,  DUMEREAT HERe At .
Gprof JEI EFE s /T USRS Sk TR, AREAEM— MR, 1Z 5 Bon
BN RETERE R 5 H CPU BRI 43 L DA K s[RI F R &R

Gprof & —/MERE T L, Al IS BT RN R C/C++EEF s 4T
oL, 18I Gprof nf IRIXEIRE 7 A s B S 2 AL $aT
I IE)SS, WHRACTER . SRTHEFPistT e B EEAE ] .

GMD # b, i W € -pg g PR g B € S S, — 2 AT A
ESZBR T KRR 34T, AL S semihost THREN AT LA £ 75 £ ) gmon.out
XA, BE R LLEETE QEMU ERELIZ1T . 7E Gprof TEMEA T,
LETEAL B 7 TR

PR AIZAS gmon.out SO EERC & 2 B T HLSERR_EARE QEMU
PUEAT, I HBATAESCR S B, 4 0] PLEEAT AT 2L Profiling 2

=Y
o

13.2 €A Profiling Ihgg

/e QEMU “F & F4LZE 1T Gowin. EMPU(GW1NS-4C).
13.2.1 BB T#E

B8 —H T Profiling Dy RE R AT TR, AH BT H B A A
THE, iz LA R ZAA T UM R AR B
® UNIN#AMTI gmon.c. gmon.h. profile.c. profile.h SCAF:
e i gmon A2 %L
e it & Profiling Thig, 1Bk startup.S JL4i 30 1F. flash.Id B0 F
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13.2 {# [ Profiling ThfE

HARSEIE S IR RS HE B, 61U Gowin. EMPU(GW1NS-4C)HIAH
*%#%¥%it: cm3_gprof_demo

13.2.2 & B HXIEIN

SUG549-2.0

W B IRIFIEIR
TREEIE G, XAEEFEATAHD 04T 0 SO B A e 15 B — AN BN 9 PR
EI-pg, RGP LIE.

WA, Atk “Properties > C/C++ Build > Settings >
GNU Arm Cross C Compiler > Other compiler flags”, ¥l “-pg”, tn&
13-1 Fiws

& 13-1 BB RIFIEIR

3 Tool Settings| [0 Container Settings Build Steps

v B GNU Arm Cross C Compiler [] Generate assembler listing (-Wa,-adhlns="$@.Ist")
@ Preprocessor []5ave temporary files (--save-temps Use with cautionl)
(2 Includes [Verbose (-v)

cE Imizati
(2 Optimization Other compiler flags |-pg

# Warnings
[ Miscellaneous

1% B Linux Tools Path

¥ Profiling Bhegrid#E, 72 AH Parse HexDump Data 1y
R, DAIANF A A BRI 22 e, B LA AE “Linux Tools Path” Hifg &
Ymik T HEE

Windows R4t ~, Fahfae THERAKATEER, Bl
“${eclipse_home}\toolchain\gowin\gcc_arm\bin”#1“arm-none-eabi-", 1]
13-2 firs

Linux 24T, fHRGBINFAERIAT, Bl “Use the System
Environment PATH”, & 13-3 Fizs.

W YR TR, kS “Properties > Linux Tools Path”, 18 & %1%
TRk =R
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SUG549-2.0

& 13-2 % E Linux Tools Path

W Properties for cm3_gprof_demao

|t'_,rpe filter text

| Linux Tools Path -8

Resource

Builders

C/C++ Build
C/C++ General
Linux Tools Path
MCU

Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

(O) Use the System Environment PATH

(®) Prepend string to PATH
Options: | Custom ~

${eclipse_home}\toolchain\gowin\gcc_arm'bin

arm-none-eabi-

Prefix

Restore Defaults Apply

Cancel

Apply and Close

B 13-3 % E Linux Tools Path

type filter text

» Resource
Builders

» C/C++Build

» C/C++ General

» MCU
Project Natures
Project References
Run/Debug Settings

» Task Repository
Task Tags

» Validation
wikiText

@

Properties For cm3_gprof_demo o X

Linux Tools Path - v 8

© Use the System Environment PATH
Prepend string to PATH

Prefix:

Restore Defaults Apply

Apply and Close

Cancel

161(168)




13Profiling Th & 13.2 f§i [ Profiling ZhfE

13.2.3 BT TIZREMA Profiling ThgE

TREgm s a, TLLSAT BRI TR, nT DL QEMU BRELT,
W AT AR SERR T &M . B anfd Ff QEMU Bl i217, 78 GMD #AF#%
il & 1 a] LLE B Profiling 13 25 . WS R E &Rk B, W AE S O
i H HP AT PA4E B Profiling 15 251 H

Z N~ P BRsAT TR Profiling Zhfg

1. “DebugAs > Debug Configurations... > GDB QEMU arm
Debugging”, 7t QEMU HEahifia1r, 847 LRI ERGGHESE
PrOflllng ,fIZIll_»’ ﬁu. 13'4 Fﬁ/j—\‘o

& 13-4 BITTIEHEFE Profiling 582

{Ar workspace_cm3_h - em3_gprof demoy/src/project/printf/main.c - GMD — m] x
Fle Edit Source Refactor Navigate Search Project Run Gowin Window Help
milhg | & Diw|mn i [ i [ S - 0-B-i®E &~ - f - -2
Q im| Bt
45 Debug ¥ [{5Projec. = B [€ maine X = B ®=Var. X ®Bre.. TEx. FPer. = B =&
B %| i § SystemInit(); //Initializes system clock ~ He|riet 8 O
. uart_init(UART®, //Initializes UART® )
~ [£] em3_gprof_demo debug gem: N 38408, //Baudrate Name Type Value
v & cm3_gprof demo.elf [1] 1, 1/Tx
4@ Thread #1 1 (CPU#0 [run 1,
= e,
W5 gemu-system-arm.exe o
45 arm-none-eabi-gdb 8, v w i
8); //Rx overflow interrupt
SysTick_Config(15ea);
char *ptr = "Hello werld!";
int i = 5; < >
unsigned int bs = sizeof(int)=8;
int mi;
mi = (1 << (bs-1)) + 1 v
< >
B Console X i Registers (%] Problems (3 Executables [} Debugger Console [0 Memory = a8
[ xMEE 129

cm3_gprof_demo debug gemu [GDB QEMU arm Debugging]

A

d40300005805000001000000
28090000b005000001000000
@80ceasafcas000001000000
CREATE: gmon.out

Dump profiling data finished

2. HiH ) Profiling 15 8 75 E@HT /5 GMD 344 T LAIERRTEEL, 1286 &
WAL S BAE, ERHI R ks “Select All”, 1E&H A )
iﬁ]l‘fl'fl:ln_n’ ZZDIZE] 13-5 Fﬁzj—:\‘o
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& 13-5 Select All

& Console X il Registers [2 Problems (3 Executables [} Debugger Console [J Memory = 0

X R BEEREE B2~
cm3_gprof_demo debug gemu [GDB QEMU arm Debugging]

~
BEREERREE Cut Ctrl+X
666000000 Copy Cirl+C
Jedeleyeteletetele]
fEEEEREEE Paste Cirl+V
08000060 Select Al Ctrl+A
edetelalaltatala
BEREEREE Find/Replace.
Jedeleyeteletetele] X
POEAEREE0 Find Next Cirl+K
880000000 Find Previous Ctrl+Shift+K
BABABRAEE Open Lin
eeeeeeeee =, Clear
Jedeleyeteletetele]
0epeepeed oy Remove All Terminated
@ Terminate/Disconnect All
eoocepcee @ GitHub »
666006000 ’& Parse HexDump Data
BRRBEREBE
868060660 LE  Seroll Lack
Jedeleyeteletetele]
danseaees = Word Wrap
288968880
PSBCcRBERT Preferences...
CREATE: gmon.out
Dump profiling data finished
w

3. RJa, e EEME KGR, % “Parse HexDump Data”,
ﬁu@ 13'6 Fﬁﬂ—_\‘o

[#] 13-6 Parse HexDump Data

B Console 1 Registers |2 Problems (3 Executables [ Debugger Console [] Memory = 0

X% EEREE B2~
cm3_gprof demo debug gemu [GDB QEMU arm Debugging]

________________________________________ L)
---------------------- Of Ctrl+X
. Copy Ctrl+C
,,,,,,,,,,,,,,,,,,,,,, Paste Ctrl+V
""""""""""" Select All Ctrl+A
~ Find/Replace...
B Find Next Ctrl+K
- Find Previous Ctrl+Shift+K
Open Link
=k Clear
: %3¢ Remove All Terminated
B @ Terminate/Disconnect All
8 ® GitHub »
‘v, Parse HexDump Data
croll Locl arse HexDum ata
Scroll Lock [ Parse HexDump D
4 Word Wrap
Preferences...
v
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4. BN GMD B2t (0 SCAFEAT 2o M, IR 45 R 0 ) ORAF £ X5 L 14

AEH, K 13-7 Bw
& 13-7 47 Profiling {52 H 4 R R 32

Parse and Generate HexDump Finish

The generated files are as follows :
DAGMD_2025 workspace\workspace_cm3_hiycm3_gprof demolgmon.out

oK

5. & LI Debug X1,
13-8 iR

13-8 EFXE MM gmon.out XH

£ Project Explorer
LJ cm3_demo
LI ecm3_freertos
LJ ecm3_gcov demo
v =% cm3_gprof demo
# Binaries

|
a9
=]
]
0
o

kit Includes
w = Debug

= src
%5 cm3_gprof_demo.elf - [arm/le]

cm3_gprof demo.bin

=] em3_gprof_ demo.map
makefile
objects.mk
sources.mk

[72 5rc

% gmon.out

= readme.txt

L1 cm3_rtthread_nano

L1 cm3_ucos_iii

6. Xl gmon.out XX, 17T Geov A, 41 13-9 fizs.

A LA B4R T X M gmon.out SCA, U
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& 13-9 3TF gmon.out X HF

Wy Gmon File Viewer: binary file...

Binary File

Please enter here the binary file which produced the profile data.

|'3:\GMD_2D25_wor|-cspace\wor|-cspa Workspace... | | File System...

Cancel

7. Gprof THJA30, Hial LB BN R0 4R, Bos 7 3XF J5

RS RS, W 13-10 .

13-10 Gprof

{2l Problems = Tasks & Console [T Properties (@ Terminal [ gprof %

timestamp: 2025/4/30 11:18

4 bytes per bucket, each sample counts as 1.000ms

= 0

B O |26 P
gmon file: DAGMD_2025_workspace\workspace_cm3_h\cm3_gprof_demo\gmon.out
program file: D:/GMD_2025_workspace/workspace_cm3_h/cm3_gprof_demo/Debug/cm3_gprof_demo.elf

P type filter text

Name (location)
v Summary
1?7
core_cm3.h
gwlnsdc_uart.c
~ main.c
~ main
main (main.c:33)
main (main.c:41)
main (main.c:42)
main [main.c:45)
main (main.c:47)
main [main.c:49)
retarget.c

startup_gwlns4c.5

Samples

25

P S S R Y =)

Calls

Time/Call

7.000ms

% Time
I 100.0%
. 22.0%
. 0.0%
. 36.0%
. 28.0%
I 28.0%
I 5.0%
. 4.0%
. 4.0%
I 4.0%
I 4.0%
I 4.0%
. 4.0%
. 0.0%

8. il Gprof 3L —1T, GMD ¥AFites HBNFT xR AU SO I 52 fir
XN AAT, Gk 13-11 .
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v workspace_em3_h - cm3_gprof_demo/sre/project/printf/main.c - GMD - O x
Eile Edit Source Refactor Navigate Search Project Run Gowin Window Help
Ciks | ® R Bia|S Mg -a-f-G-H-0- - @0 y-darRET
H-Frorero- Q ig|[@4s
5 Project Explorer X = O [g maine X = 8 o x BT @8 Ho = 8 =
=S F‘ - 38 printf("¥d = S5\r\n", i); A e BBV o % 8O
O em3 d . printf("%d = - max integer\r\n", mi); . i h
~ cma_dema printf("char ¥c = 'a'\r\n", "a'); a4 vart)
I em3_freertos printf("hex %¥x = ffir\n", @xff); U stdio.h
1J cm3_geov_demo printf("hex %02x = g@\r\n”, 8); 2 gmonh
VS em3 fd printf(“signed ¥d = unsigned ¥u = hex #x\rin", -3, -3, -3) 2 id) i
=5 cm3_gprof_demo printf("%d %s(s)", ®, "message”); ] @ main(void) : int
4 Binaries print¥(LrinT);
&l Includes printf("%d %s(s) with ¥¥\r\n", @, "message”);
¥ (& Debug _mcleanup(2);
= src
% cm3_gprof demo.elf - [arm while(1);
cm3_gprof demo.bin v
=] em3_gprof demo.map P )
| & makefile =
& objects.mk [£] Problems & Tasks & Consale [ Properties 4 Terminal [ gprof = = B8
[ & sources.mk E%Iﬁﬂ‘@@@'ﬁ:l@ble
&= src gmn files DAGMD_2025_workspace\workspace_cm3_h\cm3_gprof_demolgmon.out
7 s prdgram file: D:/GMD_2025_workspace/workspace_cm3_h/cm3_gprof_demao/Debug/cm3_gprof_demo.elf
- - d - timestamp: 2025/4/30 11:18
= rea me.bit 4 bytes per bucket, each sample counts as 1.000ms
D cm3_rtthread_nano 24 oe filter text
10 cm3_ucos_iii . . .
Ngme (location) Samples Calls Time/Call % Time &
+ [Summary 25 . 100.0%
27 8 . 32.0%
care_cm3.h 0 I 0.0%
gwinsdc_uart.c g . 35.0%
~ main.c 7 . 28.0%
~ main 7 1 7.000ms . 28.0%
main (main.c:33) 2 . 2.0%
main (main.c:41) 1 . 4.0%
main (main.c:42) 1 . 4.0%
main (main.c:45) 1 . 4.0%
> main (main.c:47) 1 _— 0% |
< 5 main ('I DAGMD_2025_workspace\workspace_cm3_h\em3_gprof_demo\Debug/../sre/project/printf/main.c:47 i v
Writable Smart Insert 47 :1:1308

Gprof T.BEAHXI)Eea1E 13-1 Fion.
3R 13-1 Gprof ThiE
I T vt e
f6E BRI B

Show/Hide columns (% )

p 51 H o s 2.csv A
Exportto CSV (&)

gl I A s B HES IR PP
Sorting (=*)

N HESCPER TR T
Sort samples per file ( )

) I REXS 7 B
Sort samples per function (™)

AT X T B R e
Sort samples per line ( = )

SUG549-2.0 166(168)




13Profiling Th & 13.2 f§i [ Profiling ZhfE

I e i B
A PR HC 18] R O AR

Display function call graph (9{2 )

DI RAE U TR) F 73 HEAR

Switch sample/time ( B )

& AR E M s, AR BT
Create chat... ( ) R

9. W LABIEARIR KB GRIRIE . fE Gprof #, % e Ba)ad KR o ff, &8
“Create chat...” ( &), g 13-12 fire.

& 13-12 Create chat...

{y Create chart from selection... X

@ Chart builder

Select your chart type

@ Bar graph [ Vertical bars;
() Pie chart

Select the columns(s) to show
Samples

Calls

] Time/Call

[+]2 Time

Select all Deselect all

Blhn, AR E A 13-13 for, g1 gekEanE 13-14 fir
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& 13-13 $HR E

[#] Problems ¥ Tasks & Console [ Properties 4 Terminal & Chart View X [F gprof = B8

100 Bar graph

g0

80 4

70 A

60

50 o B Samples

B cals

Time/Call

40 1 W % Time

30 o

20

10 o

i Summary

Name (location)

 13-14 BHRE

[#] problems ¥ Tasks & Console [ Properties % Terminal @& Chart View X [ gprof = B8
Pie chart

X Axis
B Summary
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