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MS nmake Fil Makeepp %, ix%¢ make T EAEAR A& 1415 makefile i #5384 % K i
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2.

2.1.

RIS ER

TFRI G R E TR .

T & #: GD32F103C-EVAL-V1.0 JF &R
Cortex-M3: GD32F103C

BERS: Win10-64 {7

X 4wk T H%BE: gce-arm-none-eabi
CIC++4ma%: MinGW

JF R ¥Ei: VSCODE+CMAKE

Wik % T H: OPENOCD

R X TR

GNU Tools for Arm Embedded Processors F#Z¢35Huhk: https://developer.arm.com/tools-
and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads

TWHEFH Z AR GUN Arm Embedded Toolchain % R4, EARH F M Ak~
%3 gec-arm-none-eabi-10-2020-g4-major-win32.exe, 14 2-1. GUN Arm Embedded
Toolchain ##E F#ix.

2-1. GUN Arm Embedded Toolchain #E## T

Qarm Developer

Overview GNU-A >  GNURM >  Architecture Support Specifications

What's new in 10-2020-q4-major

In this release:

NEGERR M A, 1 “OK”,

2-2. GUN Arm Embedded Toolchain 23535 1


https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads
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Installer Language X
|\I ) Please select a language.
"y,
Chinese (Simplified) ~
Cancel
Rii t—

&] 2-3. GUN Arm Embedded Toolchain 235378 2

() GNU Arm Embedded Toolchain 10-2020-g4-major — 4

FAP{ER “GNU Arm Embedded
Toolchain 10-2020-g4-major 10

20207 #&MmF

1E-OSEiEs iR “ G Arm Embedded Toolchain
ID—ZDZqui—maj orT'I:EI 2020™ FIETHEHiE -

SR B TR

B [F—H ] .

BUH(C)

Rl AR, ERRARIRAT, RO RAR AT

& 2-4. GUN Arm Embedded Toolchain Z3#5¢# 3
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(7 GNU Arm Embedded Toolchain 10-2020-g4-major — hd
Prolurth i {
r%jg “GHI hrm Embedded Toolchain 10-2020-qd4-major 10 2020 FH(» 7
B AR o ¢
# [PeDn] [l “ BRI BE RS -
:nntains code from project GHU Bimmtils I
(htt‘psi_.ff"www. STIIL. orgfsoftwarefbinutils,-"),
GHU Debugger (https:/fwww. zin orgfsoftware/zdb/) under the following
licenze(s).
GHI GEWERAT, FUELIC LICENWSE
Yerzion 3, 29 June 2007 o
NR{T T PR BE] RaREaE - INRIRAT [BPEC] S
% il%i%mjﬁlﬂ EE H}l}{ﬁ EErAE “GHU Arm Embedded Toolchain
10-2020—q4—major 1D 2020
¢ F—4EF) | EE=D Bn(C)

& 2-5. GUN Arm Embedded Toolchain %3553 4

(i GNU Arm Embedded Toolchain 10-2020-g4-major —

BEHFE LS
j%#% “GHII hrm Embedded Toolchain 10-2020-gd-majoer 10 2020% FYgritsr

Bt
|C:'\,Program Files (x86)\GHU frm Embedded Tnolchain"\l[|

FREEZ=iE: 697 oME
TJREZ=E: 39. 858

< F—i0F ) FHEHE(I)

Setu i GHUI drm Embedded Toolchain 10-2020- 4—ma or 10 2020
%g%ﬁmﬁ S e e U

H3 (B

*

(.:._’

BLIHIC)

TEZBE5E ), 2)i% “Add path to environment variable” %5,

2-6. GUN Arm Embedded Toolchain &3E3f& 5
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(31 GNU Arm Embedded Toolchain 10-2020-g4-major —

WEFE5ERE “GNU Arm Embedded
Toolchain 10-2020-q4-major 10
20207 M5

“GHT dem Embedded Toolehain 10-20Z20-qd-major 10

CENE T i

L%  “ B3 a0

Launch goovar. bat

Add path to enviromment wariable
[“add registry information

< E—4E(p) Hu:Hic)

A2/ ZIENT, TEEITHHAN emd, H#iE, £ 1T arm-none-eabi-gcc—v, 1%
[ 45 S tn & 2-7. Wi GUN Arm Embedded Toolchain £Z& ZE IR 2RI .

& 2-7. M3k GUN Arm Embedded Toolchain 2% 23 &3h

B C:\Windows\system32\emd exe - O X
it ¥i [ 1€

2.2. 223 C/IC++ MinGW Zii%ks

MinGW %2 3% 4 T #¢ b i :  https://sourceforge.net/projects/mingw-w64/files/mingw-
w64/mingw-w64-release/, T LLEFRTEL IR B L2225 A 77, AFMIRBFAEL LR, T
. MinGW-W64-install.exe .

& 2-8. MinGW-W64 %5 F &2
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SOURCEFORGE OpenSourceSoftware  Business Software Resources

Totals: 119 Items 572.2MB 32,550

MinGW-Wé4 Online Installer
o MinGW-Wé4-install.exe

MinGW-Wé4 GCC-8.1.0

o xB86_64-posix-sjlj
* x86_64-posix-seh
* xB86_64-win32-sjlj
* x86_64-win32-seh
* i686-posix-sjlj

* i686-posix-dwarf
* i686-win32-sjlj

* i686-win32-dwarf

MinGW-Wé4 GCC-7.3.0

o xB6_64-posix-sjlj
* xB86_64-posix-seh
o xB6_64-win32-sjlj
* xB86_64-win32-seh
o i686-posix-slj

* i686-posix-dwarf
 i686-win32-sjlj

* i686-win32-dwarf

MinGW-Wé4 GCC-6.4.0

o xB86_64-posix-sjlj

—Fﬁ “JHT—'DEE” E7 Xﬂai‘ﬁ%o iﬁ*% “—F—‘i”o
& 2-9. MinGW-W64 235538 1

5 Installing MinGW-W64 - X

Welcome to the MinGW-W64
Installation!

Welcome to the MinGW-W64 online installer.

MinGW-Wad
Next = Cancel

FCEIEFEIT, midi “F—H7

& 2-10. MinGW-W64 35378 2
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28 Installing x86_64-8.1.0-win32-seh-rt_v6-rev0

Settings
Specify setup settings.

Version |8.1.0 =
Architecture |x86_g4 ~
Threads |win32 ~
Exception | =zeh e
Build revision |0 ~
MinGW-Wa4d
< Back MNext = Cancel
BRI A, EBERIAEZ.
2-11. MinGW-W64 %3513 72 3
28 Installing x86_64-8.1.0-win32-seh-rt_v6-revld - *

Installation folder

be installed.

Destination folder

Setup will install files in the following folder.

Select a destination folder where x86_64-8.1.0-win32-seh-rt_vG-rev0

C:\Program Files\mingw-w&54\x86_64-8.1.0-win32-seh-r

Space available: 38.87 GB
Create shortcuts in Start Menu

will ..’.‘4

If yvou would like to install x86_64-8.1.0-win32-seh-rt_v&-rev0 into a different
folder, click Browse and select another folder.

Browse...

MinGW-Wad
SR RO R

& 2-12. MinGW-W64 3T 4
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WE Installing x86_64-8.1.0-win32-seh-rt_v6-revD — »

Installing Files ’
Copying x86_64-8.1.0-win32-seh-rt_ve-rev0 files to yvour computer \ _‘

£l

To stop or pause the installation process, click Cancel.

Direcory: C:\Program Files\mingw-we&4\...\mingw&d
File: build-info.txt

MinGW-wWe4

i “Next”,
2-13. MinGW-W64 35538 5

2B Installing x86_64-8.1.0-win32-seh-rt_v6-rev0 — *

Installing Files ’
Copying x86_64-8.1.0-win32-seh-rt_v&-rev0 files to your computer. ! _‘

(]

Click Next to continue the installation.

MinGW-W64

o

S “Finish”, 58K “&37,
& 2-14. MinGW-W64 3T 6
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28 Installing x86_64-8.1.0-win32-seh-rt_v6-rev0 — *

x86_64-8.1.0-win32-seh-rt_v6-rev0 has
been successfully installed!

Click Finish to complete the installation.

MinGW-wWead

£ emd A AT gee -, it ANTISATRERE , @ 2R N AN B R G AR

& 2-15. WK MinGW-W64 2E 2RI 1

T MInGW 23542, Efl/bin X T igE, K iZBERnE REHRELEF,
K& 2-16. il MinGW-W64 bin X4k
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c:\Program Files\mingw-w64\x86

8.1.0-win32-sch-rt v6-rev0\mingwb4\bin

A wEDE
W =E
4 T
= Bk
soft
B ==
b Ex

@ OneDrive
=R
b

1

R

[%) addr2line.exe
[& arexe

[& as.exe

[E] c++.exe

[5] ¢+ +filt.exe
[ cpp.exe

[ dlitool.exe
[ diiwrap.exe
[& dwp.exe

[ elfeditexe

[® g++exe

[ gecexe

[& gec-ar.exe
[ gee-nm.exe
[%] gec-ranlib.exe
[% geov.exe

[ gcov-dump.exe
[ geov-tool.exe
[ gdb.exe

[ gdborig.exe
[% gdbserver.exe
[ gendef.exe
[ genidl.exe

[ genpeimg.exe
[ gfortran.exe
[ gprof.exe

F

B o O

oSS & ow oo

1,004 KB

S A B R, s mPOEFA AR

fEm

o

2-17. % MinGW-W64 FEZE 1

= == T
E wEN =B E9els
« oo @ gl
vk HEEE v THE(T)
| =z 3D W&
4=
g b -
~ ISERBERE (2)
B s
S ()
bER =
- =
@ OneDrive 383 GB FIA, 3593 GB
=T
=20
o R e
=20
TR REREEEE
REIFEEABEN).
EREOTIFE
=SS
SRRSO
B AECEQ
BI20D)
EEM)
EER

EREE

HENE =i

BLTAFHEY, REAEAEERER.
1EEE
MENR, ESET, AEER, LREnE

RrEEs
SEERFERNSEEE
EE(E)..
EEFIERE
EHER. BEEIEIELER
EE(T)...
FEZEN)...

®E ARG A E, Sl “Path”,
2-18. %N MinGW-W64 FiEE 2
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FEFE x
chran HIFIFZEE()
=E =l
OneDrive C:\Users\chran\OneDrive
OneDriveConsumer C\Users\chran\OneDrive
Path Ci\Program Files (x86)\GNU Arm Embedded Toolchainy10 20...
TEMP C\Users\chran\AppData\Local\Temp
TMVP Ci\Users\chran\AppData\Local\Temp
FEN).. FE(E). k(D)
ERIFE(S)
TE &
ComSpec CA\Windows\system32\cmd.exe
DriverData C:\Windows\System32\Drivers\DriverData
NUMEBER_OF PROCESSORS 4
s Windows NT
PATHEXT LS i bt = | A L AW B AT S AT o i
PROCESSOR_ARCHITECT... AMD&4
FREE(W)... HE... (L)
W p pa
il R, RIS EHIRERAE, Al CRIE S
2-19. I MinGW-W64 312 E 3
FENETE *
965ystemRoot¥s\system32 FEIN)
9%65SystemRoot%
965ystemRoot?)\System32\Whem EE(E)
965YSTEMROOT%\System32\WindowsPowerShell'w1.04
FSYSTEMROOTI System 320 penSSHY H55(B)...
C\Program Fil i 64 8.1.0-wi eh-rt_v6-revi...
k(D)
u:4(0)]
REB(O)
REA(T)..

7E cmd HHIA gee —v, fiiH gee —v AT, R .

2-20. Y& MinGW-W64 &5 2RI 2
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2.3.

B C:\Windows\system32\cmd.exe

& 2-21. B MinGW-W64 mingw32-make 1544 make 74

» IS (C) > Progrom Files » mingw-w64 » xB86.64-8.1.0-win32-sch-riv6-revd > mingwé4 » bin

gendefexe
genidlexe
genpeimgexe
gfortranexe
gprefexe
Idbfd.exe

ldexe

¥ 1d.gold.exe
Tbatomic-1.dll
libgec = seh-1.dll
libgemp-1.4ll
libquadmath-0.dl
Tbssp-0.dl
libstde++-8.dll
libwinpthread-1.dli
mingw32-make.ene

om.exe
objcopy.exe
objdump.exe
ranlib.exe

readelfexe

] strings.exe

) strip.exe

7286 64-w64-mingw32-c+ + exe
386 64-
386 64-n64-mingu3z-gec.exe
%86_64-w64-mingw32-gec-B.1.0.exe
386 64-w64-mingw32-gec-ar.exe
286 64-w64-mingu32-gec-nm.exe 2018/5/13 &

286 64-w64-minguiz-gec-ranlibexe 4 &
386 64-wb4-minguid-glorteanexe  2018/5/13 414 i

4-mingu32-g + + exe

» MR (C) > Program Files » mingwwbd > 36 64-8.1.0-win32-seh-rt vE-rexd >

¥ gendefexe
¥ genidl.exe
genpeimg.exe
gfortran.exe

libgee_s_seh-1.dll
libgome-1.dil
libquadmath-0.dil
fibssp-0.il
fibstde+ +-6.dll
libuinpthread-1.dl

mingw64 5 bin

make.exe

ingw32-make exe

nmexe
objcopy.exe
objdump.exe

ranlibexe

readelfiexe

strings.exe

stipexe
T vidLexe

windmc.exe

windres.cxe
wb4-mingw32-c++.exe

whd-mingw32-g++.exe
%85 64-wbd-mingw2-gec.exe
x86_64-w6d-mingw32-gec-8.1.0exe

B6_64-whd-mingwiz-gec-ariexe
¥ 486 64-whd-mingwi2-gec-nm.exe
1 x86_64-w6d-mingw3z-gec-raniib.exe

Z3 Cmake TR

Cmake T H F#iedhhtl: https://cmake.org/download/.

FEARE PP AP I8 T 3R Ay 3.20.1, LSRRI T s

FEGERUE, Mk, w2,

2-22. Cmake &332 1

£ MinGW 23 8% 4%/bin 04432 T % mingw32-make.exe SO #il4#% I F E iy 4 4 make, J&
SAFHZA 4, HEHA make L.
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#! CMake Setup - X |48 CMake Setup - X

End-User License Agreement End-User License Agreement

Please read the following license agreement carefully Please read the following license agreement carefully

(CMake - Cross Platform Makefile Generator A CMake - Cross Platform Makefile Generator A

Copyright 2000-2021 Kitware, Inc. and Contributors Copyright 2000-2021 Kitware, Inc. and Contributors

Al rights reserved. All rights reserved

Redistribution and use in source and binary forms, with or without Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions modification, are permitted provided that the following conditions

are met are met

* Redistributions of source code must retain the above copyright * Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer. notice, this list of conditions and the following disclaimer.

| — .. - " W, . & . w

[A11 accept the terms in the License Agreement [A1 accept the terms in the License Agreement
Print Back Cancel Print Back Cancel

e “Add Cmake to system PATH for all users”, i “Next”, EFEERIANEE, i “Next”.

& 2-23. Cmake &3 2

42 Install Options - X | #? CMake Setup - b s
Install Options Destination Folder
Choose options for instaling CMake 3.20.1 Click Next to install to the default folder or dick Change to choose another,
By default CMake does not add its directory to the system PATH. Instal CMake to:
(ODo not add CMake to the system PATH |C:\°rnqram Files\CMake\,
(® Add CMake to the system PATH for all users Change....

() Add CMake to the system PATH for the current user

[JCreate CMake Desktop Tcon

Back Cancel Back. Cancel
s “Install”, SFfF L AE5E R, sl “Finish” SEZEE %
2-24. Cmake %3147 3
#3 CMake Setup - b2 ﬁ CMake Setup - X

Ready to install CMake A

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Completed the CMake Setup Wizard

Click the Finish button to exit the Setup Wizard.

Finish

Back Cancel

&R 7T, EEiTPHAN ecmd, Sdiffie, Em2 7% cmake —version, iR
] 25 B in & 2-25. Jif Cmake £ & ZE BT~ ER 2383 .
2-25. Y3k Cmake 5 2RI

17
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2.4.

B C\Windows\system32\cmd.exe - o X

Z3 Vscode LI

Vscode F#kzedE k. https://code.visualstudio.com/

AR T 8 P A 223 Ay 1.53.0, T2 i T s
& 2-26. Vscode ik T %3

Visual Studio Code  Docs Updates Blog APl Exten: ) Leam P Search Docs

is now available! Read about the new features and om May.

Code editing.
Redefined.

Bu . Runs

Download for Windows
Stable Build

Stable Insiders
macos Universal L &)

Mic

Windows x64 User Installer :A"q‘luge supp

vscode-icons
Icor

L
Linux x64 deb 4
pm M

Other downloads

Pmastr © @040 In43,Col 19 Spaces 2 UTFB LF

TEGERUE, Mgt g TP, R, Ad T2

& 2-27. Vscode %3532 1

¢ 522 - Microsoft Visual Studio Code (User) - X | o %8 - Microsoft Visual Studio Code (User) - X
wallR REEAHLE
HETENFDETIEERS #1845 Visual Studio Code ZRTEMHAMTT?

BEEE TR AR R S vl Suco Coce FITS sk e

4 FATEF T Visual Studio Code /=43, Visual Studio Code ABRIVFAITR
4B wIT YA

(https://eithub. com/micre

BET— S IRGERREHET R SN
) ms\Microsoft VS Codel

e /blob /master /LICENSE. txt) TELL TR
vscode. HHREMFAES., ELE

SR

Microsoft BfFVFnf4kK
MICROSOFT VISUAL STUDIO CODE

REWEIRFRES Wicrosoft AF (WMAHFIEMA Microsoft ARMIXKAR) v
@ ERBHHRE
OHFEZHBNO) ELEEH 29438 OB EHE

nH <E—%6) BH
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—HEmd R, BN e

& 2-28. Vscode &35 FE 2

% =% - Microsoft Visual Studio Code (User) - X | o =2 - Microsoft Visual Studio Code (User) - X
REFGEEYEE FAEN NS
SRR T ERIRIERTY T P T RRBN 55
| BRI it SRR Vel Studo Code IIINFTHBIINIERS HERET—5"
Ja—
il T MR RERE, PdET. iR ek
NETCE L eizmmiiaie)
Hify:
14 Code $TH HRFRIE Windows RREIE R H R
14 Code T HR(BRIE windows R EIPRER F T
[ Code SEM SRR A BB
B sihms ramH BB
O a2 RS TEED)
g=0 wA = s
A2 2 A
2-29. Vscode %Z#5itf2 3
3¢ =2 - Microsoft Visual Studic Code (User) - X | % =2 - Microsoft Visual Studio Code (User) - X

R
TR R THAEER Vival Studo Code SHEAMAIH «

SEEAUSHTEER - MRGEEEMINERE. #PE L5

Etedd
ERIRREHF4E Viual Studo Code SBERBILH  iTHE o

x

ETERERIME. -
[

Btz E:
C:\lsersich

ograms ) VS Code
FHERR R

Visual Studio Code
A
" PATH (BN

\LocalF v VS Code\Code exe

=)

A

& 2-30. Vscode 22302 4

) #=% - Microsoft Visual Studio Code (User)

BIE AR ST
Bl RN EHTERF.

JE{T Visual Studio Code

Visual Studio Code %355
A B R fich 25 T visual Studio Code » IHhRZFATE FEATEL

NTWRIFRER, EHE LA I, 7T 28R 7 Vscode, e /2 MA@ {F 0, 73

PR R AN LR T, SRR B s 2R BT o AN P e A SR AS S 0 T

B C/C++: V1.2.2
B Cortex-Debug: V0.3.12

B Chinese (simplified) Language for visual studio: V1.52.2
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B 2-31.Vscode k&M R AH

2.5. 2% Openocd

Y FF GD32MCU 7 Openocd ik >4 : https://github.com/GigaDevice-Semiconductor/openocd.

FH P AR 225K 52 1 Openocd 4 3 5 A il T 34T SC2F openocd.exe, H8 1% SO I NI 545 &
B, MR IEAS B 7R 2% 2.2 2% CIC++ MinGW 47 #E45.
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3. Cmakelists X495

AR TSR G K f 3-1. ARG GRS, T 5 B & SR 9 2
B 3-1. XHFAREWE

CMakelists. txt
Cortex—Ms. cnake
cpencocd_gdlink. cfg
readne. txt

11d
ihs
| CMakeliszts. txt |
|
- —GD3ZF10x

S —Firmrare

F—CHs1S

| cere_cm3. h

core_cmfunc. h

|

| core_cmInstr.h

| gd3zfiox.h

| system_gd32fl0x. ¢
| system_gd32f10x. h
|

|
|
|
|
|
|
|
| L——gcc_startup

| startup_gd32f10x_md. S
|

L—Peripherals

F—inc
|

b—arc

inc
gd32f103c_eval. h
gd32f10x_it.h
gd32f10x_libept. h
systick.h

|
|
|
|
|
|_
|_
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'_
|
|
|
|
|
F—ldscripts

| gd32f10x_flash. 1d
|

L

—src
zd32f103c_eval. ¢
zd32f10x_1it. ¢
nain. ¢
systick. ¢

FE build ST A7 T30 B R i Bl AR K RIS R ST AR 28 1R AT 3T S
gd_libs SCAFSE AT GD FESCHE, T BAAEAN S RSSO BL R Sk S
inc SCAF & A A7 T 9 55 AR 10 3k S BA R AR 5 0 Sk ST A5

Idscripts STk F A7 TSRS AR ST AF 5

src SCAEIE AR 4 S ARRS 4).c SCRF L RTF R BRAE C.c SCiF.

HAPFER S gd_libs fl src XU/ R 44 CMakelists.txt S0, PARER B P&
Cortex-M3.cmake 34, FIZ A% 0444 Cmakelists.txt fI P 2 .
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3.1. B HFF CMakelLists.txt & Cortex-M3.cmake X4

i H 3K CMakelLists.txt LRI 28 a2 3-1. ffA R T CMakelists.txt £¢#5.
% 3-1. IREF:F CMakelLists.txt 4055
#1E CMake B FRA
cmake_minimum_required(VERSION 3.17)
SET(PRJ_NAME "GD32F10x")

#iE LTREAA R

project(${PRJ_NAMEY})

#5] | Cortex-M3.cmake
include(Cortex-M3.cmake)

#I50 H 3% gd_libs Al src
add_subdirectory(gd_libs)

add_subdirectory(src)
Cortex-M3.cmake SCIFHIA Al Z 3-2. AR T Cortex-M3.cmake £4#4, H/ widid &
BUZ A S BORAE D P 0, DS IR 5% 28 8 X
® 3-2. WEXT Cortex-M3.cmake %
#UH CMake SfILSCRFIRAS
cmake_minimum_required(VERSION 3.17)
#Cmake & X Zw L B
SET(CMAKE_SYSTEM_NAME Generic)
#HIESCRF ASM
ENABLE_LANGUAGE(ASM)
#Debug Fiz{,
SET(CMAKE_BUILD_TYPE "Debug")
#Release Mz
#SET(CMAKE_BUILD_TYPE "Release")
#IWE C fwir TR
SET(CMAKE_C_COMPILER arm-none-eabi-gcc)
HELF #4524 bin 1 hex S T H
SET(CMAKE_OBJCOPY arm-none-eabi-objcopy)
#HEE RN TR
SET(CMAKE_SIZE arm-none-eabi-size)
HULE T R
SET(MCU_FLAGS "-mcpu=cortex-m3 -mfloat-abi=softfp -mfpu=fpv4-sp-d16")
HEEEHRER
SET(CMAKE_C_FLAGS "${MCU_FLAGS} -w -Wno-unknown-pragmas")
#ix B AL I
SET(CMAKE_C_FLAGS_DEBUG "-00 -g2 -ggdb")
SET(CMAKE_C_FLAGS_RELEASE "-03")
HININ T RE X
ADD_DEFINITIONS(

-DGD32F10X_HD
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3.2.

3.3.

-DUSE_STDPERIPH_DRIVER

gd_libs X3 H CMakeLists.txt X4

gd_libs H* CMakeLists.txt SCHF ()4 25412 3-3. gd _libs #7 CMakeLists.txt £4AGHIR, %X
SR GD A SO LA K CMSIS AR IS SO RS 3130142 ik gd32_lib &, FE45E
ES DA
% 3-3. gd_libs A1 CMakelLists.txt 5%
HUCE AR AL B
SET(START_UP_DIR
${PROJECT_SOURCE_DIR}/gd_libs/GD32F10x/Firmware/CMSIS/gcc_startup)
SET(CORE_SUPPORT_DIR ${PROJECT_SOURCE_DIRYgd_libs/GD32F10x/Firmware/CMSIS)
SET(PERIPHERALS_DIR ${PROJECT_SOURCE_DIR}/gd_libs/GD32F10x/Firmware/Peripherals)
IR S R ER AT
include_directories(

${CORE_SUPPORT_DIR}

${PERIPHERALS_DIR}/inc

${PROJECT_SOURCE_DIR}/inc

)
HIE R B
SET(START_UP_ASM startup_gd32f10x_md.S)
HIE R B3 C w it
set_property(SOURCE ${START_UP_DIR}/${START_UP_ASM} PROPERTY LANGUAGE C)
# GLOB LT 22 A A VL HL A ) Rk s AR AR BN S list, FFH 1% list A7 fifdh AL & Jr i L)
STD_LIB,SRC_CORE !
file(GLOB STD_LIB ${PERIPHERALS_DIR}/src/*.c)
file(GLOB SRC_CORE ${CORE_SUPPORT_DIR}/*.c)
#4%E Hbr gd32_lib
add_library(gd32_lib
${STD_LIB}
${SRC_CORE}
${START_UP_DIRY${START_UP_ASM}
)
HIC B P Y 0 2
set_target_properties(gd32_lib PROPERTIES OUTPUT_NAME "gd32_lib")
HICE PR S B BR O A R A
SET(LIBRARY_OUTPUT_PATH ${PROJECT_SOURCE_DIR}/build/lib)

src X3 H CMakeLists.txt S04

src Y f4Jeh CMakeLists.txt U4 A 25 12 3-4. src_ 47 CMakelLists.txt £~ %1
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FESLH R g5 1.c SCIEAT gd32_lib JESCAF AT BERR G 16, AT AT SO, IF TR E R
JE AT AT A AL E

% 3-4. src #1 CMakelLists.txt {5

HZHAR T AT .c S E O SRC_LIST

aux_source_directory(. SRC_LIST)

HI IR SO HE R R AR

include_directories(
${PROJECT_SOURCE_DIR}gd_libs/GD32F10x/Firmware/CMSIS
${PROJECT_SOURCE_DIR}/gd_libs/GD32F10x/Firmware/Peripherals/inc
${PROJECT_SOURCE_DIR}/inc

)

A INARARAE R I S A R R A

link_directories(${PROJECT_SOURCE_DIR}/build/lib)

HUCE FER A IR AR AL

SET(FLASH_LD_DIR ${PROJECT_SOURCE_DIR}/Idscripts)

SET(FLASH_LD_FILE gd32f10x_flash.Id)

SET(LINKER_SCRIPT ${FLASH_LD_DIRY/${FLASH_LD_FILE})

B B
SET(CMAKE_EXE_LINKER_FLAGS
"--specs=nano.specs -Specs=nosys.specs -T${LINKER_SCRIPT} -WI,-

Map=${PROJECT_BINARY_DIR}/${PRJ_NAME}.map,--cref -WIl,--gc-sections")

#7421 B AR SO

add_executable(${PRJ_NAME}.elf ${SRC_LIST})

T B AR PR AT R4

target_link_libraries(${PRJ_NAME}.elf gd32_lib)

HUE W PAT SO H AR

set(EXECUTABLE_OUTPUT_PATH ${PROJECT_SOURCE_DIR}/build/bin)

#ULE ELF Hhik it

SET(ELF_FILE ${PROJECT_SOURCE_DIR}/build/bin/${PRJ_NAME}.elf)

SET(HEX_FILE ${PROJECT_SOURCE_DIR}/build/bin/${PRJ_NAME}.hex)

SET(BIN_FILE ${PROJECT_SOURCE_DIR}build/bin/${PRJ_NAME}.bin)

HIRINE & X4 SEB ELF #:4 hex A bin SO

add_custom_command(TARGET "${PRJ_NAME}.elf" POST_BUILD
COMMAND ${CMAKE_OBJCOPY} -Obinary ${ELF_FILE} ${BIN_FILE}
COMMAND ${CMAKE_OBJCOPY} -Oihex ${ELF_FILE} ${HEX_FILE}
COMMENT "Building ${PRJ_NAME}.bin and ${PRJ_NAME}.hex"

COMMAND ${CMAKE_COMMAND} -E copy ${HEX_FILE}
"${CMAKE_CURRENT_BINARY_DIR}/${PRJ_NAME}.hex"
COMMAND ${CMAKE_COMMAND} -E copy ${BIN_FILE}

"${CMAKE_CURRENT_BINARY_DIR}/${PRJ_NAME}.bin"

COMMAND ${CMAKE_SIZE} --format=berkeley ${ELF_FILE} ${HEX_FILE}

COMMENT "Invoking: Cross ARM GNU Print Size"
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4, &k, TEHE5ER
4.1, MWES T

i vscode 4THF 1% T#2 H 3%, 5% H & F 4= . vscode SCIFJE, 75 3C1FJH B £ tasks.json
S launch.json S, tasks.json SO EE S AN A I A 447 T8 R 1) 7 SR S 4
BAF#IhAE, launch.json SO 32 B PR EC B SO, BARSCE A AR 4 il 2 4-1.
tasks.json XAEFFCRGHZE 4-2. launch.json AL LB .

& 4-1. tasks.json XHH R

{

"version": "2.0.0",
B TE fir B AT P B AT
"options": {
"cwd": "${workspaceRoot}/build"
}

"tasks": [
{
34T cmake fir4, A2k makefile SCf
"type": "shell",
"label"; "cmake",
"command": "cmake",
"args": [
el
"MinGW Makefiles",

h

{

IHAAT make i, AR AT SCIF
"label": "make",
"type™: "shell”,
"command": "make",
"args™: [,

"group™: {
"kind": "build",
"isDefault": true
h
"dependsOn": [
"cmake"
1,
"problemMatcher": []
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11347 openocd T4, T EATHAT 13 H A5 MCU
"type": "shell",
"label": "Build & Updatde",
"command": "openocd",
"args™: [
"
I/HC & SR R A
"E:/Work_Code/10.cmake/Cmake/Code/Example-
windows/gd32f103C_example/openocd_gdlink_gd32f10x.cfg",
e,
T4 A A AT $RAT S 28 ) B A2
"program E:/Work_Code/10.cmake/Cmake/Code/Example-
windows/gd32f103C_example/build/bin/GD32F10x.elf verify reset exit"

1,

"group™: "build",
"dependsOn": "make"
}
]
}
% 4-2. launch.json X #H/RAG
{

/I Use IntelliSense to learn about possible attributes.
/I Hover to view descriptions of existing attributes.
/I For more information, visit: https://go.microsoft.com/fwlink/?linkid=830387
"version": "0.2.0",
"configurations": [
{
I3 7€ fin 2 AT PTE R A
"cwd": "${workspaceRoot}",
AT AT AT T PR A2
"executable": "build/bin/GD32F10x.elf",
"name": "Debug Microcontroller”,
"request": "launch",
"type": "cortex-debug",
Ilsvd SCAFFTAE R A%
"svdFile": "./GD32F10x_MD.svd",
/lopenocd i 4
"servertype": "openocd”,
/lopenocd B B ST BT 72 AR X 1% 44
"configFiles™: [
".Jopenocd_gdlink_gd32f10x.cfg ",
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7 VScode 1 il “4&->iB1T4E% ", WLLE | & 4-1. Vscode PSS,

& 4-1. Vscode HIZ{T/ES

cmake

B3 cppbuild

B grunt

£3 gulp

B jake
GUEST

1t cmake %I, 4T cmake 4 34 makefile 304, M vscode AT EN S EA] LAE B
makefile #4 T 2.

& 4-2. Cmake 4: & makefile KT FE

‘MinGW Makefiles® ..
ification is GML

fication is GNU 8.1.

FT/mingw64/bin/
: /SOFT/mingwe4/bin/g

ompile features - done
-- The ASM compiler identi- ion is GNU
-- Found assembler SOFT/mingw64/bin/gcc.exe
-- Configuring done
-- Generating done
-- Build files have been written to: E:/Work Code/18.cmake/Cmake/Code/Example-windows/| 3C_example/build

SRS ER, RIS

% $% make ﬁiiﬁ, PAT make 4, LI FELIRE, FEAERSTHAT SO elf . bin AlL.hex SCAF,
M vscode Zuiif] EAE AT LUE B AT HAT SO AE SO #E . [FIRS AN build B 3% T 0] BUE H AR B
elf. hex 7FEI bin X AEILAE bin HX .

B 4-3. makefile 4 AT AT S I HI BT 72
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> Executing task: make <

data bss
148 2088 1 W ki ample-window f163C_example/bu:
e 6 ample-windo f ._example/bu:

1069
[18e%] Built target

4-4. build HRHCHHREW

CMakeCache. txt
cnake_install. cmnake
GDE2F10%. map
Makefile

—hin
GD32F10x. bin
GD32F10x. elf
GD32F10x. hex

—CNakeFiles
|

F—3.19.4

C—CMakeTmnp

gd_libs
cmake_lnstall. cmake
Makefile

|
|
|
L —CNakeFiles
| CMakeDirectoryInformation. cmake
| progress.marks
|
L—gdzz_lib. dir
-—GD32F10x
L—Firnware
F—cms1s
|| eystem_gd32f10x. c. chj
[
| b—geo_startup
| startup_gd32f10x_nd. 8. obj
|
L—Peripherals
L—sre

|
|
|
|
|
}_
|
|
|
|
}_
|
|
|
},7
\

\

\

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
F—lib
| libgd32_lib. a
\

L_SI'C

| cnake_install. cmake
| GD32F10x. bin

| GD32F10x. hex
|

|

L.

Makefile
—CMakeFiles
| CMakeDirectoryInformation. cmake

| progress.marks

- —GD32F10x. elf. dir

T3 Build&Updata, SZHL—# cmake f#% . %A% openocd F# g, M vscode 34T
(i BT DL BRI SRR T B
4-5. —REGFMTRIERE
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4.2.

3 Executing task: cmake -G 'MinGW Makefiles' .. <

-- Configuring done
-- Generating done
-- Build files have been written to: E:/Work_Code/18.cmake/Cmake/Code/Example-windows/g

LGEHHESER, EEaEcH.
> Executing task: make <

[ :] Built target g 1ib
[1eeX] Built target GD32F1@x.elf

LGEHHESER, EEaEcH.

> Executing task: openocd -f E:/Work_Code/18.cwake/Cmake/Code/Example-windows/gd32f183C
n/GD32F16x.elf verify reset exit' <

xPack Open0CD, » 64 Open On-Chip Debugger €.18.8+d
Licensed under GNU GPL
For bug reports, read

http://open org/doc/doxygen/bugs . hitml
cortex m reset_config sysresetreq

Info : CMSIS-DAP: SWD Supported
Info ] : JTAG Supported
Info : JAP: FW Version -
Info : AP: Interface Initialised (S
Info :
Info
Info
Info :
Info : g
Info :
Info : Listening on port for pdb connecticns
target halted due to debug-request, current mode: Thread

PSR- AxP1AAARPA nc: AxAs 98 msp: @x2086c008

* Programming Started **
Into : device 1d B414
Info : flash size = 256kbytes
Info : bank->num_sectors = 128
Info : bank->size = 262144
Info : Flash
Info : : Flash erase ... sector erase(@ to 5)
Info : Flash erase ...finished
Info : GD32: ing...
Info : Bda@ buffer-p080000002905588 offset=00000000 count=0P8B3008
Info : ... not words to write, padding with @xff
Info - 2 .words to be prgrammed = 8x06888ce1l

* Resetting Target **
SAUTAoWN Command Lo

R

7E VScode iy “izfr-> A3 7, SRR A & 4-6. Vscode F R IREi~, T

A E AR ITIET . b EALDL &I ERE,
&l 4-6. Vscode FiARAE
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Run Step Reset

2 ¢+ T 95 0O

Step  Step  Stop
Out Over

A DA AEA GRS ZE I 5, FF3AT Run 3847 2 fi4t
4-7. PEFEH W R IHFIBAT

src » main.

main( )
gd_eval led init(
gd_eval_led _in
gd_eval led init(
gd_eval led init(
systick_config();

while (1)}

gd_eval_led_on(LED2);

delay_1ms(288);

gd_eval led on(LED3);

delay 1ms(288);

gd_eval_led_on(LED4);

delay_1ms(288);

PRI I A] LB AN oy A7 A, TSI B S R A
4-8. BEIATFHRLZRE
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B Debug Microcontroller ~ & - mainc X

> Local
> Global
> Static main(
gd_eval_led init
val _led init

El
El
El
El

gd_eval_led_init(L

ck_config();

> i
 CORTEX PERIPHERALS

gd_eval led on(LED4);

delay_1m

target halted due to debug-request, current mode: Thread
R: ©x01000008 %0800 2000008

Info
Info
Info : bank->num_sectors
Info : bank->s:
Info : d Flash erasing.
Info Flash erase ... sector erase(@ to 5)
Info : Flash erase ...finished
 SPI0 i L]
Info
> SPI1 Info
> TIME 2 Info -
> TIME ** Programming Finished **
> TIME

> TIME * Resetting Target **

shutdown command invoked

LIRSS E A, B,
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5.

A 52

£51. [RAEHE

WA

R

H#

1.0

HIRRAT

2021 406 H 30 H
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage (“Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2021 GigaDevice — All rights reserved
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