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o JFRHM: APM32F103ZEMINI K1)

o Jiik#%:  J-Link VO/V10 B¢ Geehy-Link

s BERZ:  WIN10 64-bit OS

» IDE: Eclipse IDE for Embedded C/C++ Developers Version: 2022-03 (4.23.0)
o XX IFHE:  gec-arm-none-eabi-10.3-2021.10-win32.exe

s Yk LE: xpack-windows-build-tools-4.3.0-1

« GDB Jli%#%: Pyocd CMSIS-DAP / J-Link GDB Server CL V7.62c
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3 FFRIEDE
31 FEIELRE

FTFF Eclipse.  {E“File->New” | AJ 18714 C/C++ Project, 1%+ C Managed Build.
K 18 T fE C/C++ Project

S Eclipse - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help

Makefile Project with Existing Code
Open File...
. Open Projects from File System... ™ Project... .
el . Create anew C or C++ project |
Convert to a C/C++ Autotools Project
[ Convert to a C/C++ Project (Adds C/C++ Nature)
o % Source Folder
% Folder
| Source File
[W Header File
7 File from Template
@ Class
™ Rename... F2 o Example...
&1 Refresh ES I Other... Ctrl+N
Convert Line Delimiters To >
s Import...
i Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit

| 2 C Managed Build

3 New C/C++ Project a X

Templates for New C/C++ Project

Autotools Project
An Autotools project with a Hello World executable
build using the CDT’s core build system. Can be burlt

= C Managed Build
‘@' A C Project build using the COT's managed build sys

C++ Managed Build
RS A e+ Project build using the CDT's managed build
system.

(’_’) < Back II Finish Cancel

BINTREA, BB TR, @#UCKiZ TS Project Hat N. Bl B gn i 8E, dmiksiik N Arm
Cross GCC.
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=] o x
C Project p—

' Directory with specified name already exists.

Project name: ISysTick TimeBase I

(] Use default location

Location: |\PM32F1 Ox_SDK V1 .ﬁ\ExampIes\SysTick\TimeBase\iject\E(Iipse | Browse...

Choose file system: default ~

Project type: Toolchains:
GNU Autotools Arm Cross GCC
Cross GCC
Microsoft Visual C++
€ll6 World ANSI C Project RISC-V Cross GCC

Hello World Arm C Project

Hello World RISC-V C Project

ADuUCM36x C/C++ Project

Hello World Arm Cortex-M C/C++ Project
Freescale Processor Expert C/C++ Project
Freescale Kinetis KLxx C/C++ Project
SiFive RISC-V C/C++ Project

STM32F0xx C/C++ Project

STM32F1xx C/C++ Project

STM32F2xx C/C++ Project 1
STM32F3xx C/C++ Project
STM32F4xx C/C++ Project
STM32F7xx C/C++ Project
Shared Library

Static Library

Makefile project

® & ¢ & ¢ O O O O O O Q@O

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

@ < Back Finish Cancel

#+ Eclipse IDE (1) Arm Toolchains CLIEAFLE, X HKES ANERHKE. HRIEMELE, 7T s
Browse EFE 0] B 48 %] #% 1%

K 4 % & Arm Toolchains Path

(@ o x
GNU Arm Cross Toolchain —

Select the toolchain and configure path

Toolchain name: ‘xPa(k GNU Arm Embedded GCC (arm-none-eabi-gcc) ~
Toolchain path: IC:\arm\gcc\bin | Browse...
@ < Back Next > | Finish | Cancel

mii” Finish” , HES/RAHWE S KR, 2k, 5€K Project FIEEN.
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I S Eclipse - Eclipse IDE i [m] x
File Edit Source Refactor Navigate Search Project Run Window Help
RS~ R ~Bid-@-E-@ i~ 0 - Q-i®y~HE Bifein|d
T A q iz @
[ty Project Explorer x = =8 EFox ® ™ T8
BS YT § ‘
ick_TimeBase (in Eclipse There is no active |
v il Includes editor that provides an ‘
(& C:/arm/gcc/arm-none- outline.
> (= C:farm/gcc/lib/gec/arm
FC] C:farm/gcc/libfgec/arm
[l Problems x < Tasks E Console [ Properties ¥ 8 =0 l
0 items
Description - Resource Path Location Type
\
— |
;D items selected |
S,
A
3.2 TREIUHFRBAMIAF
3.21 FIHHR
N N
K 6 ik
S Eclipse - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
Il _‘@-%-m@,m_ﬁ_m_«_n_n_ﬁ_&,-_ B B = - + - - -
= New 9 Project..
&5 Project Explorer x
- - - - Go Into 3 o
|- i SysTick TimeBase (in Eclips| 7 File

v @l Includes
> (8 C/arm/gcc/arm-none
> (8 C/arm/gec/lib/gec/ar
> (8 C/arm/gec/lib/gec/ar

)

Open in New Window File from Template

Show In Alt+Shift+W >
Show in Local Terminal >
Class
Copy Ctrl+C Header File
< Z v Source File

Delete Delete Source Folder
S 3 Z

ource C/C++ Project
Gk Convert to a C/C++ Project (Adds C/C++ Nature)
Rename... F2

™ Example...

Import...
Export... =i Other... Ctrl+N

AR TR S, ST AU % Application.
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Bl 7 @SOS Application

| = New Folder [} X

Folder —
i y

Create a new folder resource.

Enter or select the parent folder:
SysTick_TimeBase

=
v 125 SysTick_TimeBase
= .settings

Folder game:IAppIica‘cion I

<< Advanced

() = Use default location
O cuFolderis not located in the file system (Virtual Folder)

() @y Link to alternate location (Linked Folder)

Browse... Variables..

 gystem: default

Resource Filters...

FFE, EME TR H S RS2 CMSIS. Board. StdPeriphDriver 332,
K 8 @37 CMSIS. Board. StdPeriphDriver (443 .

v =5 SysTick TimeBase (in Eclipse)
> & Includes
> [ Application
> p Board
7 p CMSIS
» [z StdPeriphDriver

i Application SCEJE, A HEESE Import &I, W EH A A
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= Import [m] X
Select

Y
Import resources from the local file system into an existing project. H

Select an import wizard:
type filter text

t = General I

JE Archive File

(¥ Existing Projects into Workspace
L, File System

I Preferences

L. Projects from Folder or Archive
> & CfC++
;& Git
> & Install

@ < Back Next > Finish Cancel

FERNICAERS, dE “File System” {93 AT5a, fE5 A0SR BR AR R FEXT R A, SR 7T 2L
FAMSCAF AR, AR5 A S

K 10 23k 2 AR

S Import a X
File system B
Import resources from the local file system. |
From directory: | Eeclipse-workspace\APM32F10x_SDK_V1.6\Examples\Sy ~|  Browse...

B &= Source @ £ apm32f10x int.c

& & main.c

Filter Types... Select All Deselect All
Into folder: SysTick TimeBase/Application Browse...

Options
[T] Overwrite existing resources without warning
) create top-level folder

<< Advanced

Create links in workspace
Create virtual folders

@ Create link locations relative to: PROJECT_LOC ~

@ < Back Next > Cancel

[@3, ¥ CMSIS. Board. StdPeriphDriver SCf4:3¢ HIFT 3 LS N
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S eclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate Search Project Run Window Help
(e |BE~& vRiEi%is]| O 2| B 6w
[ Project Explorer x ESY § -0o

~ &5 SysTick_TimeBase (in Eclipse)
> @) Includes
~ [ Application
> [& apm32f10x_int.c
» [& main.c
~ (nBoard
> % Board.c
~ i CMSIS
» [% startup_apm32f10x_hd.S
> [% system_apm32f10x.c
~ (@ StdPeriphDriver
> [ apm32f10x_adc.c
> [& apm32f10x_bakpr.c
» [% apm32f10x_can.c
» [ apm32f10x_cre.c
» % apm32f10x_dac.c
> [ apm32f10x_dbgmcu.c
> % apm32f10x_dma.c
» [&apm32f10x_dmc.c
> [& apm32f10x _eint.c
» [ apm32f10x_emmc.c
» [& apm32f10x_fmc.c
> [% apm32f10x_gpio.c
> [& apm32f10x_i2c.c
» % apm32f10x_iwdt.c
> [% apm32f10x_misc.c
> [& apm32f10x_pmu.c
>[5 apm32f10x_gspi.c
> [& apm32f10x_rem.c
» [% apm32f10x_rtc.c
» s apm32f10x_sci2e.c
» % apm32f10x_sdio.c
> [ apm32f10x_spi.c
» % apm32f10x_tmr.c
» [ apm32f10x_usart.c
> [& apm32f10x wwdt.c

ERACASE R BT I R A S D T g
main.c X
18 /%!
2 1 main.c
4 Main program body
6 Vv1i.0.2
B Edate 2022-01-05
Copyright (C) 2020-2022 Geehy Semiconductor
You may not
GEEHY COPYR
am is only for reference, w stributed in the hope
stome: to develop
agreed to in
RE PACKAGE LICENSE for the governing permissions
X imitations under the License.
xf

26 #include "main.h"

28 wvolatile uint32 t tick = 0;

Ebrief Main program

None

None

Eclipse Embedded CDT CMSIS Packs console

2022-05-24 17:03:04
Extracting devices & boards...

3.2.2 “Refresh” 5=

B 7 B Fah ESCHIEAh, T E AR SO A S i . cproject [F1Z) H s R, 1 Eclipse IDE
s T4, kR “refresh” BIRPE e o E SN TR .

ER: BT “refresh” @71 S S SO ) A ERER TR 1), FTLLE£E Eclipse IDE FR il B 3 ¢
1, HXF AR AL P ) SOt 2 B
3.3 IFERELE

ARSI, FEsf A TIHEL £ Properties.
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S eclipse-workspace - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Wil
- |§3_a_;|;|§< w | s | ==l

: New >
{ Project Explo

- " 5 Go Into
v 5 SysTick Ti
> @ Include Open in New Window
» Lo Applica Show In Alt+Shift+W >
» & apm Show in Local Terminal b4
> [g main
v GnBoard [ Copy Ctrl+C
[ Boar C
v @CMSIS % Delete Delete
: @ stark Source ¥
> |4 syste
~ (g StdPeri
- Rename... F2
> sk apm.
» Bapm: gy Import...
Eﬁ apmy i Export.
> sy apm
> [&apm Build Project
> &% apm Clean Project
> ®apm. ) Refresh F5
: & apHTY Close Project
> g apm
> g apm
|€§§.& apm. Build Targets Open Properties Dialog
[ apm Index ’
> [ apm Build Configurations >
> % apm
> [ apm Profiling Tools >
> l&apm. @ RunAs *
» ®apm. 4 Debug As B
> (% apm. Profile As >
E% piTy Restore from Local History...
S BAPM L unC/C++ Code Analysi
s Bapmi 7 un C/C++ Code Analysis
s Rapm Team >
> (&% apm Compare With 2
> g apm. ¥ Validate
> [% apm
> gl syscall.c Configlre ’
areann Source 2

&5 SysTick Time Properties Alt+Enter

3.3.1 [E Target Processor &I E

%1 %+“C/C++ Build->Settings->Tool Settings->Target Processor” [{Jlc & 11 F -

FEAE H brobs Fr i 8t B BN %, B0 cortex-m3.  cortex-m4.  cortex-m23 &% cortex-m33.
A BT FH 58S A% A cortex-m 3.
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= Properties for SysTick_TimeBase a X
type filter text Settings O - &
> Resource

Builders

v C/C++ Build

Build Variables
Environment

Logging
Tool Chain Editor
> C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Setting

Configuration: Debug [ Active |

® Tool Settings i Toolchains B Devices

~  Manage Configurations...

0 Container Settings 4 Build Steps

| (2 Target Pmr,essurl

£ Optimization

£ Warnings

£ Debugging

% GNU Arm Cross Assembler
(2 Preprocessor
& Includes
2 Warnings

3

Build Artifact

]

o

Arm family (-mcpu) | cortex-m3

Architecture (-march) Toolchain default
Instruction set Thumb (-mthumb)
[[J Thumb interwork (-mthumb-interwork)
Endianness Toolchain default

Toolchain default

e
Tas.k Ta.gs @ Miscellancous i Toolchain default
> Validation v ® GNU Arm Cross C Compiler
WikiText (2 Preprocessor Unaligned access Toolchain default ~

2 Includes
& Optimization
& Warnings
(& Miscellaneous
& GNU Arm Cross C Linker
2 General
2 Libraries
& Miscellaneous
~ & GNU Arm Cross Create Flash Image

3

() TrustZone (-mcmse)

Generic (-mcpu=generic)
Toolchain default
Toolchain default

Toolchain default

Enabled (+simd)

Code model Small (-mcmodel=small)
& General ¢ !
« ® GNU Arm Cross Print Size Strict align (-mstrict-align)
£ General Other target flags

Restore Defaults Apply
@ Apply and Close Cancel

3.3.2

7£“C/C++ Build->Settings->Tool Settings->Optimization”i% i 1,
-01. -02.

#111-00.

www. geehy. com
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| @ Properties for SysTick_TimeBase [m] X
type filter text Setiings o - &
> Resource I
Builders

~ C/C++ Build Configuration: Debug [ Active | ~ Manage Configurations...
Build Variables
Environment

Logging
Tool Chain Editor

% Tool Settings % Toolchains B Devices O Container Settings # Build Steps " Build Artifact @ * | *

= Tari et Processor Optimization Level None (-00) v
i)
Bl Message length (-fmessage-length=0)

et il B e s (Samed ey
S MCU 58 GNU Arm Cross Assembler Function sections (-ffunction-sections)
Project Natures (& Preprocessor Data sections (-fdata-sections)
Project References & Includes [J No common unitialized (-fno-common)
Run/Debug Setting (£ Warnings [J Do not inline functions (-fno-inline-functions)
Task Tags & Miscellaneous [[] Assume freestanding environment (-fireestanding)
» Validation v % GNU Arm Cross C Compiler [_] Disable builtin (-fno-builtin)
WikiText (& Preprocessor [_] single precision constants (-fsingle-precision-constant)
& Includes [ Position independent code (-fPIC)
(£ Optimization [[] Link-time optimizer (-flto)

& Warnings
(& Miscellaneous
~ & GNU Arm Cross C Linker
2 General
2 Libraries

[*] Disable loop invariant move (-fno-move-loop-invariants)

Other optimization flags

& Miscellaneous

v ® GNU Arm Cross Create Flash Image
& General

+ & GNU Arm Cross Print Size
& General

Restore Defaults Apply

@ Apply and Close Cancel

3.3.3 HECE GNU Arm Cross C Compiler £+

fic. & “C/C++ Build->Settings->Tool Settings->GNU Arm Cross C Compiler’i&1ji, A, FHfE
“Preprocessor->Defined symbols” 1 H s Ji i 2 1% 7% : APM32F10X_HD. APM32F103_MINI.
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= Properties for SysTick_TimeBase

type filter text

> Resource
Builders
Build Variables
Environment

Logging
Tool Chain Editor
> C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Setting
Task Tags
> Validation
WikiText

@

Settings

Configuration: Debug [ Active |

i® Tool Settings % Toolchains B Devices O Container Settings # Build Steps

(2 Target Processor
£ Optimization
£ Warnings
£ Debugging
~ & GNU Arm Cross Assembler
(2 Preprocessor
& Includes
2 Warnings
& Miscellaneous
v ® GNU Arm Cross C Compiler
& Includes
& Optimization
& Warnings
(& Miscellaneous
~ & GNU Arm Cross C Linker
& General
(2 Libraries
& Miscellaneous
v ® GNU Arm Cross Create Flash Image
& General
v & GNU Arm Cross Print Size
& General

~  Manage Configurations...

Build Artifact &

[l Do not search system directories (-nostdinc)

[ Preprocess only (-E)

Defined symbols (-D) R

APM32F10X HD

APM32F103 MINI

Undefined symbols (-U)

Restore Defaults Apply
Apply and Close Cancel

THEFT 5 103k SR includes->Include paths™iE TR in. A, SISk SO A2 T
"${ProjDirPath}/../../Include"

"${ProjDirPath}/../../../..I../Board"
"${ProjDirPath}/../../../..]../Library/APM32F 10x_StdPeriphDriver/inc"

"${ProjDirPath}/../../../..I..ILibrary/CMSIS/Include"

"${ProjDirPath}/../../../../../ILibrary/Device/ Geehy/APM32F 10x/Include"

HER:

www. geehy. com
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S Properties for SysTick TimeBase a X
|
| | Settings - ~ 8
| > Resource I
Builders - B Tieks Ao = o :
: v
onfiguration: Debug [ Active ] anage Configurations...

Build Variables

Environment

e ® Tool Settings % Toolchains B Devices [0 Container Settings # Build Steps Build Artifact [ Bir * | *
aq q

(2 Target Processor Include paths (-) B8 85 H
Tool Chain Editol £ Optimization

"${ProjDirPath}/../../Include”

"${ProjDirPath}/../../../../../Board"
Linux Tools Path 2 Debugging "${ProjDirPath}../../../../../Library/APM32F10x_StdPeriphDriver/inc

> MCU + B GNU Arm Cross Assembler "${ProjDirPath}/../../../../../Library/CMSIS/Include”
Project Natures (2 Preprocessor "${ProjDirPath}/../../../../../Library/Device/Geehy/APM32F10x/Inclul

» C/C++ General & Warnings

Project References 2 Includes
Run/Debug Setting  Warnings
Task Tags # Miscellaneous
> Validation ~ & GNU Arm Cross C Compiler
WikiText ST Include system paths (-isystem) a0 a ik
(& Optimization
2 Warnings
# Miscellaneous
v & GNU Arm Cross C Linker
# General
 Libraries
& Miscellaneous
~ & GNU Arm Cross Create Flash Image -
& Ganaral Include files (-include) aa a3 ¢
v 1 GNU Arm Cross Print Size
# General

Restore Defaults Apply

(?) Apply and Close Cancel

3.3.4 [cE GNUArm Cross C Linker %&£

fic & “C/C++ Build->Settings->Tool Settings->GNU Arm Cross C Linker #2130, Afd, FHE
“General ->Script files” % 1+ ¥ il -
"${workspace_loc:/${ProjName}/gcc_ APM32F10xxE.ld}"

d A R BER AR 1d 3T AR SO, AhdtiiR T RR R BN A R, 8 ST RN /S B T AT S
faE TACIS B Bl BEAEAT il X IR A s hE AR N5 2o AT 1d B B 5 H AR A (1
FLASH. RAM 1R/ R 25 7 B (R A A7 PE B — B

ER: ARG Id SO, BRI R A B AR INAL, R BRI AN R AR

‘7] Miscellaneous 1£T [] Use newlib-nano /% Do not use syscalls, 1] XARAS K/ NdEATHRAL
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Kl 17 GNU Arm Cross C Linker it &

S Properties for SysTick_TimeBase

| type filter text

» Resource
Builders
v C/C++ Build
Build Variables
Environment

Logging

Tool Chain Editol

» C/C++ General
Linux Tools Path

> MCU
Project Natures
Project References
Run/Debug Setting
Task Tags

> Validation
WikiText

Settings

Configuration: Debug [Active ]

¥ Tool Settings & Toolchains B Devices [ Container Settings # Build Steps

<

<

<

<

<

& Target Processor

& Optimization

& Warnings

2 Debugging

& GNU Arm Cross Assembler
(2 Preprocessor
& Includes
2 Warnings
# Miscellaneous

& GNU Arm Cross C Compiler
2 Preprocessor
& Includes
2 Optimization
& Warnings
& Miscellaneous

® GNU Arm Cross C Linker
(& General
(& Libraries
] ellaneous

® GNU Arm Cross Create Flash Image
# General

& GNU Arm Cross Print Size
@ General

~  Manage Configurations...

Build Artifact [@ Binary Parsers @ Error Parsers

Linker flags (-Xlinker [option]) 88 8 5

Other objects

Generate map "${BuildArtifactFileBaseName}.map"

[ Cross reference (-Xlinker --cref)
7] print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs) |

] Use float with nano printf (-u _printf_float)
[ ] Use float with nano scanf (-u scanf float)

Do not use syscalls (—fspecs=nosys.5pecs)|

[Jverbose (-v)
Other linker flags

Restore Defaults Apply
Apply and Close Cancel

ECE Build Steps %&I-R-4E K bin X4

FEA R binfhex SCE, 7 4E“C/IC++ Build->Settings-> Build Steps” N % iy 4 .

arm-none-eabi-objcopy -O binary "SysTick_TimeBase.elf"

"SysTick_TimeBase.bin"; arm-none-eabi-objdump -D "SysTick_TimeBase.elf" >

"SysTick TimeBase.dump"

www. geehy. com
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3.4

Kl 18 Bic E-ER bin A

| & Properties for SysTick_TimeBase =] X

| X | Sefttings it
> Resource
Builders

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

Build Variables

Environment =
$ Tool Settings % Toolchains B Devices [ Container Settings #* Build Steps Build Artifact [ Binary Parsers @ Error Parsers

Logaing
o i e
ool Chain Editol Command:

| > C/C++ General ‘
| LinuxTools Path =
o By Description:

Project Natures \ v

Project References

g Post-build steps
Run/Debug Setting

c o
Task Tags r 0
> Validation I arm-none-eabi-objcopy -O binary "SysTick_TimeBase.elf" "SysTick_TimeBase.bin"; arm-none-eabi-objdump -D "SysTick_TimeBase.elf" > "SysTick_TimeBase.dump" V|
WikiText Description:

Restore Defaults Apply

@ Apply and Close Cancel

ik LIE

M7 Project, 1%+ Build Project R Xf 47 TF24% 1% .

YER: f£/1 Build Project 4% 4 TF2, {H Build All lll &% 4 i workspace Fif7 T2,
K 19 ik TH%

= Eclipse - SysTick TimeBase/Application/main.c - Eclipse IDE

File Edit Source Refactor Navigate Search Run Window Help

i & -Q~-mig~-a~[d-@~
5 Project Explorer X B Close Prajec
L= i i (in Eclipse) . 2
= SysT.lck_.TlmeBase (in Eclipse) & Build Al Ctrl+B 3
» 3% Binaries . . £l
i Includes Build Configurations >y
) [ g L
v ¢p Application EIVR =l puild Project o
> % apm32f10x_int.c Build Working Set >
> [& main.c Clean...
3 £ Board Build Automatically 1
> n CMSIS
s = Debug Build Targets 3 -
» (= Release ClEs s hden 5
» p StdPeriphDriver
Properties

ER: THTHER, SO0 RAYH TR S, wMErnaee L —RERAN TR, T2
BRI TR . AR PEIESYE, FEABKUGIT LE clean, 2R G B ITHi1F. HiFT
Ja, ST elfs hex £ bin 0.
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3.5

3.5.1

Kl 20 Zmixs

$ Eclipse - SysTick TimeBase/Application/main.c - Eclipse IDE

File Edit Source Refactor Navigate S

mid [8~& vai@~
&5 Project Explorer X
~ &S SysTick_TimeBase (in Eclipse)
> ¥ Binaries
> & Includes
« e Application
> [& apm32f10x_int.c
> [& main.c
» ¢nBoard
> @ CMSIS
> @ Debug
> (= Release
> o StdPeriphCriver

h Project Run Window Help
R R A
%7 % =0 [@mancXx

9 th

Gvd~

, e
EHY SOFTWARE PACKAGE LICENSE fo:

and limitations under the License.
/

r the governing permissions

#include "main.h"

volatile uint32 t tick = 0;

x/

=int mainivoid)

systemInit();
APM_MINI_LEDInit (LED2);
APM_MINI_LEDInit (LED3);

[21 Problems £ Tasks Bl Console X [ Properties
CDT Build Console [SysTick TimeBase]

=0

AR e

- (=] X

Q ®|E

B¢ Outline X @BuildT... &Docum.. = 3

BRRW o % §

' main.h
@ tick: volatile uint32 t

« main(void) : int

& Delay(void) : vaid

14:58:11 **** Incremental Build of configuration Debug for project SysTick TimeBase **ix

nake all
Invoking: GNU Arm Cross Print Size
arm-none-eabi-size --format=berkeley "SysTick TimeBase.elf"
text  data bss dec hex filename
1936 20 544 2500 9c4 SysTick TineBase.elf
rinished building: SysTick TimeBase.siz

arm-none-eabi-objcopy -O binary "SysTick TimeBase.elf" "SysTick TimsBase.bin"; arm-none-eabi-objdump -D "SysTick Time3ase.elf® >

"SysTick TimeBase.dump"

14:58:12 Build Finished. 0 errors, 0 warnings. (took 627ms)

f£H J-Link TEREFARTLE

$TF Debug

R

LR, s h i) Run, 7R3 IR ITHE A 7 Debug Configurations, # A Debug Fit

B

K 21 #E A\ Debug fic & 7t

S Eclipse - SysTick TimeBase/Application/main.c - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run Window Help
L= [ B~ R~ @G~ 6~ ~ &~ 3% v 0 @ Runlastlaunched
i Project Explorer F % W § 4% Debug Last Launched
v &5 SysTick_TimeBase (in Eclipse) @ Profile Last Launched

e

sk
> Binaries
-] Profile History

> [m Includes

~ @y Application Profile As
> [% apm32f10x int.c Profile Configurations...
I g% m:m.c Run History

» oar

3 g CMSIS © RunAs

> = Debug Run Configurations...

» = Release

Debug History

» Gp StdPeriphDriver 4 Debug As

Ctrl+F11
F11

>

>

| Debug Configurations...

Breakpoint Types
© Toggle Breakpoint
@ Toggle Line Breakpoint

@ Skip All Breakpoints

@ External Tools

www. geehy. com
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3.5.2

3.5.3

{# i} GDB Server 1 GDB Client /£ % J-Link Bt & &0 T 5, Af#l+, GDB Server & J-Link
GDBServerCL, GDB Client y GCC T H#+ ) GDB T H. #iiHrd—% J-Link fd & ikmi, »f
X GDB SEGGER J-Link Debugging.

EEE Main EHE

K 22 J-Link Main &5

| & Run Configurations [m] x|
Create. manage. and run configurations T
@ [Debugger]: Device name? @

EREX|BY -~ Name: SysTick TimeBase Debug

|| type filter text
[£] ¢/C++ Application

[ Main| % Debugger| ¥ Startup % Source ] Common| %, SVD Path

e i Project:

C/C++ Container Launcher

[€] C/C++ Remote Application SysTick_TimeBase Browse...
Cii C/C++ Unit C/C++ Application:

Cii C/C++ Unit Test (generic Tt
% Debug Adapter Launcher
© Docker Compose Variables... = Search Project... Browse...
& DSF PDA Application Build (if required) before launching

[£] GDB OpenOCD Debugging

IDebug\SysTickﬁTimeEase.elf I

o 7 Build Configuration: Select Automaticall v
GDB PyOCD Debugging SIS SURgEOn Y
[€] GDB QEMU Debugging () Enable auto build () Disable auto build

« [£] GDB SEGGER J-Link Debugc © Use workspace settings Configure Workspace Settings...

[c] SysTick TimeBase Debu¢
@ Launch Group
| Launch over Serial

¢ Run Docker Image

Filter matched 17 of 17 items Bt SERY

.@ Run Close

3BT — % J-Link RCEIETUS, main JEIR— B BN H SN2 AT TR elf SCfF. #7%AT,
A i A U Browse, 03I 7E LR S B A1) elf SO, Fahi .

EE: ARAMSHEAREZJEHS A elf XF, BHHZ MRS RmIFNER, T
O 6 B [ A TR B 5558 2 — % Debug it &
& Debugger EIWF

£ Debugger &I, #H{E Device name HIHS XS B A5, 45y APM32F103ZE.

TE¥5 % Eclipse P55, # CIEMECE J-Link 242, XHE¥ AR % J-Link BEEECE KL,
7] /5 i Executable path ¥ Browse, %$f J-Link GDBServerCL 1)L #4% .

HER:  PricEm J-Link S8 -h s BECRHRE (SR RS
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K| 23 J-Link Debugger i~

| & Run Configurations [m] X
Create. manage. and run configurations @
|
CRemX|BY -~

Name: SysTick TimeBase Debug

Main| %+ Debugger| # Startup| % Source| T] Common| %, SVD Path|
[£] ¢/C++ Application J-Link GDB Server Setup

[E]¢/C++ Container Launcher B Start the J-Link GDB server locally [] Connect to running target
[£] C/C++ Remote Application
Cij C/C++ Unit

Cii C/C++ Unit Test (generic Tt Actual executable: C:\Program Files\SEGGER\JLink/JLinkGDBServerCL.exe I
% Debug Adapter Launcher

type filter text

Executable path:  ${jlink_path}/${jlink_gdbserver} IBmwse... Variables...

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

0: Batker Cﬂmpf}se. Device name: | APM32F1 032E1 I Supported device names
& DSF PDA Application . - -
=] GDB OpenOCD Debugging Endianness: O little O Big
[2] GDB PyOCD Debugging Connection: Quse O (USB serial or IP name/address)
[c] GDB QEMU Debugging Interface: OswD (OJTAG
v [£] GDB SE_GGER_ J-Link Debugc Initial speed: OAuto O Adapti © Fixed 1000 kHz
[c] SysTick TimeBase Debu¢
@ Launch Group GDB port: %

Launch over Serial SWO port: 2332 2 Verify downloads B initialize registers on start
& Run Docker Image

Telnet port: 2333 B Local hostonly [ Silent

Revert Apply

Filter matched 17 of 17 items

@

3.54 PCE SVD Path &£

{E SVD Path &I+, EHHERSH T SVD XfF.  Aflt, SVD X8 APM32F103xx.svd,
BRINHE N: APM32F103_SDK\Packages\SVD

K 24 J-Link SVD Path 3£ 15+

Creste, manage, and run configurations _ﬁ

CReRX|BY Name: |SysTick TimeBase APM32F103 J
‘type filter text

Main |45 Debugger | # Startup | &~ Source |1 Common %2 SVD Path|
> [€] ¢/C++ Application D file (used by the peripheral registers viewer: may be .svd.zipl

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 OpenOCD Debugging
v [T] GDB PyOCD Debugging

[€] SysTick TimeBase APM32F103

GDB QEMU aarch64 Debugging

GDB QEMU arm Debugging

[2] GDE QEMU gnuarmeclipse Debugging (Deprecated)

[T] GDB QEMU riscv32 Debugging

GDB QEMU riscv64 Debugging

[C] GDB SEGGER J-Link Debugging

& Launch Group

File path: [  SDK_V1.8\Pack D svd Browse..  Variables.. |

Revert Apply
Filter matched 17 of 67 items eve PEly

@ eclipse-workspace - Edipse IDE Close.
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3.6 f#f Geehy-Link FTHEFRTE

3.6.1 HACE Pyocd 33%

Z%% python, ‘B M FN#ithlk Welcome to Python.org, F#i5%¢/5 K E RGN EL &=,

25 ML B R AL &

I d\Program Files (xB6)\STMicroelectronics\st_toolset\asm |
| C\Program Files (x868)\Common Files\OraclelJava'\javapath
| ChPython\Python3100\Scripts),
| Ci\Python\Python3104

7T Windows () cmd, #i A python, & HBN F{EE, M python 2235 I

26 python %% .2

99 A4 bit (ANDE4)] on win32

Python %45 %Il , %% pyocd LA K usb 3X#) .

1. Bt python cmd i\ exit()

2. %% pyocd cmd #i A pipinstall -U pyocd

3. 2% libsub & cmd #i A\ pip install —U libusb
Cmd %\ pyocd, HBLENT FEAE BB 22255 5l 1) .

27 pyocd % %I

or boards.
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3.6.2

273 pack &

R Geehy-link 1 E #%, cmd %\ pyocd list, #5 LA A%, T3 ERE T .

28 %2 Geehy-link /i & 2%

% keil HM C(https://www.keil.arm.com/devices) = geehy H M (https://geehy.com/MCU) %
Xt apm32f1 &1 pack .

Cmd i\ pyocd list --target -—pack E:\Geehy. APM32F1xx_DFP.1.1.0.pack, 7 apm32f1 &%
pack A SRR AT S .

K 29 &F apm32f1 &%) pack 1

A PAT T, MBLLL RS, WS IE B SRBUK ) -

30 apm32f103 it: fr A=

1 B2 ERIT KR, Cmd %\ pyocd erase --pack E:\Geehy.APM32F1xx_DFP.1.1.0.pack —t
apm32f103ze --chip, AJ % F BRI T#%
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31 apm32f103ze i #2 (5

S BRI G, omd i\ pyocd flash --pack E:\Geehy. APM32F 1xx_DFP.1.1.0.pack --target
apm32f103ze +Xf N hex(&k elf bin) 3, Ffth AT AR B¢ .

32 apm32f103ze it Bk

k_limebasze. el

{s [loader]

3.6.3 {TFF Debug BCEAE

TESEERE R, s Run, 7R3 H A& FRHEH 1% £ Debug Configurations, it A\ Debug At & 51 -

f#H PyOCD #1 GDB Client {£y Geehy-Link Bl & &5 T. 5, Af%l4, GDB Server ¥ PyOCD,
GDB Client 5 GCC T H#EH ) GDB T.H. # 7 #1iE—% Geehy-Link FL & kDT, 7] X{# GDB
PyOCD Debugging.

www. geehy. com Page 25


http://www.geehy.com

A gRS: AN1093

3.6.4 @& Main EHE

3.6.5

K 33 Geehy-Link Main &7

‘& Debug Configurations

Create, manage, and run configurations E\

FeEX BY - Name: [SysTick TimeBase APM32F103 |

H | [ Main| 35 Debugger | # Startup| %/ Source | [[] Common %, SVD Path
[€] €/C++ Application
[E] C/C++ Attach to Application |
[€] C/C++ Container Launcher |‘5v5ﬂfkﬁmeﬁﬁse Browse... |
€] C/C++ Postmortem Debugger

c@ G+ Remate Applicafibn APM32F103\Sy<Tick TimeBase.elf |
i C/C++ Unit

[] GDB Hardware Debugging Variables.. | |Search Project..| | Browse.
[£] GDB OpenOCD Debugging BT T Tequrea] Betore Taanen g
~ [£] GDB PyOCD Debugging
5] SysTick TimeBase APME2F103 8uild Confiquration:  Select ical -
[] GDB QEMU aarch64 Debugging
[] GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse Debugging (Deprecated)
[2] GDB QEMU riscv32 Debugging
[] GDB QEMU riscv64 Debugging
[£] GDB SEGGER J-Link Debugging
@ Launch Group

(O Enable auto build (O Disable auto build

® Use workspace settings Configure Workspace Settings..

Filter matched 17 of 67 items

@ Debug Close

FEHTE — % Geehy-Link [AC B LTS, main BT R — B BN BN 28T TR elf S0k, 4
B, Wi Browse, $REBIFTE TREG 7 AL 10 elf SCIF, Faidsin.

HE: ARAESHERRFEZEEHSTE—A elf X, HHEEZANGHSHFNTR, Iz
O 0 LA [F) 2 5 R B i — & Debug FLE .
BB Debugger &£

TEFS % Eclipse P8R}, 7 O IEWHAC B PyOCD %1%, X B H 30 M. 4 PyOCD B2 L & R,
1] 257 Executable path ff) Browse, #£# PyOCD HIFT7E#1%. £ Debug probe £~5, & fT
1 FI ) CMSIS-DAP 1)j L %%

‘7]i% override target, EFFEXT MBS, FTHF Cmd i A\ L R iy 23T &6 RS, X
HAE )& apm32f103ze.

pyocd list --target --pack E:\\Geehy.APM32F1xx_DFP.1.1.0.pack

£ other options ¥l pack 1%, --pack E:\\Geehy.APM32F1xx_DFP.1.1.0.pack.
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K| 34 Geehy-Link Debugger T

& Debug Configurations

Create, manage, and run configurations

BRCEL

[iype fitter text

X 07 - Name: [SysTick TimeBase APM32F103

51 Main [ Debugger| & Startup | % Souree | [0 Commen| % SVD Path|

> [€] C/C++ Application pyOCD Setup ~
[E] C/C++ Attach to Application
[€] ¢/C++ Container Launcher
[£] €/C++ Postmortem Debugger
[€] C/C++ Remote Application Actual [capy y i d
€if C/C++ Unit
[©] GDB Hardware Debugging
> [£] GDB OpenOCD Debugging 08 port

v [£] GDB PYOCD Debugging Semihosting port:

SysTick_TimeBase APM32F103

call

y ¥ p Browse...| | Variables..

(to change it use the global or workspace preferences pages or the proiect properties page)
Allocate console for pyOCD

Allocate console for semihosting

] GDB QEMU aarch64 Debuging Debug probe: I GeehySemiconductor Geehy CMSIS-DAP (FS-00008803) ~ lnefrash
[£] GDB QEMU arm Debugging D Generic = CoreSightTaraet (cortex )

[£] 6DB QEMU gnuarmeclipse Debugging (Deprecated) | S e

[T] GDB QEMU riscv32 Debugging

[£] 508 EMU s Debugaing G— e

> [£] GDB SEGGER J-Link Debugging

Connect mode: Halt W
. Launch Group
Reset type: Default ™
Flash mode: Sector erase v Smart flash

Halt at hard fault O Step into interrupts

Enable semihosting [ Use GDB syscalls for semihosting
Other options: --pack E:\Geehy.APM32F1xx DFP.1.1.0.pack

GDE Client Setup

name: | $(cross _suffi) | Browse..| | Variables.

Actual executable: [arm-nonc-cabi-gdb |

Other options: | |~

Revert Apply

Filter matched 17 of 67 items

@ B

=

3.6.6 PFCE SVD Path &£

7E SVD Path &+, EFESH TR SVD XXtF. A, {fH APM32F103xx.svd, H SVD
BRIASC A 4% 5 APM32F10x_SDK\Package\SVD.

K 35 Geehy-Link SVD Path &%+

Create, manage, and run configurations

B

X 57~ Name: | SysTick_TimeBase APM32F103 J

[type fiter text

[l Main| %5 Debugger | 8 Startup | & Source | ] Common %, SVD Path|
> [E] C/C++ Application D file (used by the peripheral registers viewer may be sydziol
[€] C/C++ Attach to Application
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugger
[£] C/C++ Remote Application
CFf C/C++ Unit
[£] GDB Hardware Debugging
> [€£] GDB OpenOCD Debugging
~ [£] GDB PyOCD Debugging
[c] SysTick TimeBase APM32F103
[£] GDB QEMU aarch64 Debugging
[£] GDB QEMU arm Debugging
[€] GDB QEMU gnuarmeclipse Debugging (Deprecated)
[€] GDB QEMU riscv32 Debugging
[€] GDB QEMU riscv64 Debugging
> [€] GDB SEGGER J-Link Debugging
8 Launch Group

File path: [E: (SDK_ V1 svd Browse... | Variables..

Revert Appt
Filter matched 17 of 67 items PPy

@
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3.7 Debug FH

# Debug Configurations Fit & 56/, 7] miili Debug #4710, MW NEGE, S Switch, #EA
Debug #LF& .

Kl 36 i A\ Debug K]

= Confirm Perspective Switch X

| 'e This kind of launch is configured to open the Debug perspective when it
suspends.

This Debug perspective supports application debugging by providing
views for displaying the debug stack, variables and breakpoints.

Switch to this perspective?

[_JRemember my decision

Switch No

K 37 Debug #L.&

e e g e SR inc - Ecpse D€
Fle Edt Souce Refacor Navigate Sesrch Project Run Window Help
=k EREREY

+ Explorer

= O 0 Variables % Breakp... 4 Express.
APM32F103 [6DB PYOCD De

O% canz 0x40006800
0t i 65 000006 O% cre 0x40023000
0% oac 0x40007400

F1%. DBGMCU  0xE0042000

0%, omat 0x40020000

O ome2 0x40020400

0% omc 0xA0000000

) OF, et 0x40010400

| L APH_MINI_LEDInit(LED2); 0% eMmc 0xA0000000

|} O% mc 0140022000

1 sk Config(syseencoreciock / d00e); O e e

5 hile(1) 0% cPios 0x40010c00

[ | 0% cpioc oxi0011000

b APH_HINI_LEDToggle(LED2); O criop o 0011400

Delay(); 0%, GPoE 0x40011800

) 0%, GPioF 0x40011C00

0% GPios 0x40012000

0% et 0x40005400

0% e 0x40005800 It
D2 ot 0003000
ihile(tick < 500);
© Console 1 Registers (2] Problems @ Executables @ Debugger Console [J Memory X mee | BB %8 -0
Moritors % % % (7. DBGMCU: 0:£0042000 5 | & New Renderingz..|
& Dsemcu Lk e e
2 peGMcU 0xE0042000
1DCoDE 00042000 0x000A414
6 00042004 0x00000007
Writable SartInsert EREEC)

3.71 TLTEEN4SH

1 . ] : = =

: resume &HIEAT, : suspend 1%, : terminate I8, =7 : stepinto =" :

= |
step over, 5;-: step out, {L’“": reset.
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3.7.2 Registers &1

HEBEEHFAARNME, EERIER Window->Show view->Registers £, HInf 75 7 i@ H
A ARIME.
K 38 Registers %1

4n Help

E New Window Hrfivo2ovor|m
£ Editor > f10x_hd.S E10x0
Appearance >

I Show View | % Breakpoints Alt+Shift+Q, B

Perspective > B Console Alt+Shift+Q, C
Deb!
Navigation b % Debug
G Debugger Console
Preferences &  Debug Sources
g e -

= Disassembly

while (1) & Error Log Alt+Shift+Q, L
! APM MINT L @ Executables
APM MINI L % Expressions
- 3 0 Memory
Delay ()7 @ Memeory Browser
) ! 2. Modules
5= Qutline Alt+Shift+Q, O
.y N 2. Peripherals
1 1 [2l  Problems Alt+Shift+Q, X
B Console X i Registers [/ 6 Progress a

SysTick_TimeBase Debug [GDB T Project Explorer

CFBE 00000000, coNTROL| |SK

. ! @+ Signals
Security extension reg _
MsP_s = 00000000, msp = Templates
PSE_S = 00000000, psp. & Terminal
MSP NS = 20020000, MSP. € Trace Control

PSP_NS = 20800000, PSP

= Variables Alt+Shift+Q, V
CONTROL S 00, FAULTMA _ . 00
CONTROL NS 00, FAULTMA == Visualizer 00
Other... Alt+Shift+Q, Q

Reading all registers
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3.7.3

K 39 Registers & I

AB| it § 2 H

it Registers X

Name Value

« K General Registers
i ro 536870912
i 2
i r2 134217728
i r3 134218249
el rd 536870956
i 8389164
wre 1223690256
7 537001976
i rg 125352840
Wi 536871228
i r10 243933480
i 16908416
w12 2223046729
itk sp 0x20011ff8
e 124218687
sttt pc 0x80006c4 <main+4>
it xpsr 1627389952
5% msp 537001976
i psp 545259520
it primask 0
it basepri 0
#ti faultmask 0
i control 0

Peripherals &

RS, B EBEINCH AR,

A] &t Window->Show view->Peripherals i% i .

K 40 #7JF Peripherals % I

Project Run

e |0 & New Window He Qo> o ~-|M
»i=08 @ Editor > FOx hd.S [E10x0
ebugging] Appearance > e
) % Breakpoints Alt+Shift+Q, B
Perspective 3 B Console Alt+Shift+Q, C
Deb:!
Navigation > . Debug
ebugger Console
& Debugger C !
Preferences & Debug Sources
BOIRERL RN o Disassembly
APM MINI LEDIn
= = % Error Log Alt+Shift+Q, L
SysTick Config @ Executables
47 Expressions
while (1)
[ 0 Memory
APM MINI L O MemoryBrowser
APM MINI L m Modules
o - ;
Pelay(): &= Outline Alt+shift+Q, O
} | T (
[2  Problems Alt+Shift+Q, X
i =g Progress
pe T Project Explorer
Ui Registers
No & signals
1 o B Templates
A Terminal
* f : 2 Trace Control
Tl B Alt+Shift-Q, v
(5
tick = 0; = Visualizer
Other... Alt+Shift+Q, Q
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K 41 BEE IS

Ui Registers s Peripherals x EE § =8
Peripheral Address Description
1% GPIOC 0x40011000 General purpose I/O
% GPIOD 0x40011400 General purpose I/O
= GPIOE 0x40011800 General purpose IfO
()% GPIOF 0x40011C00 General purpose I/O
(5. GPIOG 0x40012000 General purpose I/O
O 12c1 0x40005400 Inter integrated circuit 1
O% 12c2 0x40005800 Inter integrated circuit 2
(% woT 0x40003000 Independent watchdog
% NVIC OxEQOOEQO0 Nested Vectored Interrupt Controller
D% PMU 0x40007000 Power control
% Qspl 0xA0000000 Serial peripheral interface
()% RCM 0x40021000 Reset and clock management unit
1% RTC 0x40002800 Real time clock
0 Memory X my e [5 || (BB B~ 8 = O
Monitors 4 % % |'Z GPIOE: 0x40011800 X | New Renderings...
@ GPIOE Register Address Value
v % GPIOE 0x40011800
» i CFGLOW 0x40011800 0x43344444
o it CFGHIG 0x40011804 0x44444444
Wit IDATA 0x40011808 0x0000FEFF
» il ODATA 0x4001180C 0x00000060
Wi BSC 0x40011810 0x00000000
Wit BC 0x40011814 0x00000000
Wil LOCK 0x40011818 0x00000000

3.74 Memory &M

T E G AT A BB M () Memory Hidik, ATESEEFIESE “Window->Show View->Memory”,
i Memory & M _EJ7“+™5, BIRTAE 271 37 A7 a8 & Frxd B2 Memory ik
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Kl 42 $TFF Memory & [

] New Window Hrxrfrod o rv(m
B Editor * f0x hdS  E0x0 1
3 Appearance > e
[ | % Breakpoints Alt+Shift+Q, B
3 Perspective > B Console Alt+Shift+Q, C
: Navigation > e
& Debugger Console
Preferences & Debug Sources
APM MINI_LEDIn =¥ Disassembly
BEM_MINI IEDIN ¢ grop|oq Alt+Shift+Q, L

@ Executables
%7 Expressions

:rhile )

SysTick Config

0 Memory Browser

APM MINI_L
APM MINI_L = Modules
8= Outline Alt+Shift+Q, O
} LELE e . Peripherals
2! Problems Alt+Shift+Q, X
=g Progress
2 Proi
e L) roJ.er.t Explorer
it Registers
58 No & Signals
g [ & Templates
6l * @r No 5
61 * & Terminal
62 %/ % Trace Control
©3=void Delay (void) = Variables Alt+Shift+Q, V
64 | P
a5 tick = 0; = Visualizer
66 -
= A e B QOther... Alt+Shift+Q, Q
Pt
K 43 Memory % I
0 Memory x e 5o || [BIG] B~ 8 =0
Aonitors [ ] % % |0x08000000 : 0x8000000 <Hex> x | 4 New Renderings...
@ GPIOE Address  0-2 4-7 8-B C-F
SR COHGNOI00 osoooooo [JEEEEEEERY soozoo0s cs050008 D10500C

08000010 D7050008 DD050008 E3050008 0000000
08000020 00000000 00000000 00000000 ES05000
08000030 F5050008 00000000 01060008 0D0600C
08000040 05030008 D5030008 05030008 D50300C
08000050 D5030008 D5030008 D5030008 D30300C
08000060 D5030008 D5030008 D5030008 D50300C
08000070 D5030008 D5030008 05030008 D50300C
08000080 05030008 D5030008 05030008 D50300C
08000090 D5030008 D5030008 D5030008 D30300C
080000A0  D5030008 D5030008 D5030008 D50300C
08000080 D5030008 D5030008 05030008 D50300C

AnAAAR~A nranAnAn nrAnAAnn mEaaAnAn nranane

3.7.5 Expressions &1

LENEMMNA RN, AIESEHALES “Window->Show View->Expressions”, i
Expressions & 1 “+"5, WIIRIAT &5 1% &,
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K 44 Expressions i I

()=Variables ®s Breakpo... 97 Expressi... ¥ 2 Visualizer ® Modules = Disasse.. =~ O
HE | % X %| 05t §
Expression Type Value
- tick volatile uint32 t 500

I == Add new expression I

ER: fE Eclipse ', HIEFEMIZAT, WNAREKMELTTELN TR, RAMENAMELET
A4 P B AR RN,

3.7.6 RICHEN

Debug #F, il Instruction Stepping Mode, I iC4% % .
Kl 45 FTHF Sl g i 1

IS T E&_af{:-__||i=€>';'{‘_|q:§, He Sl v~

LS

FERICHTE O, AIAEHITH A, HEATICgRTE A 1 iR 2 ke .
K 46 ICgmtd A

= Variables % Breakpo...

251 | Delay();
» 080006f2: bl 0xB8000700 <Delay> =
43 APM MINI LEDToggle (LEDZ);
080006f6: b.n 0xB80006e6 <main+38>
080006£8: movs r0,; rd
080006fa: movs r0, #0
080006fc: ldr r5, [pc, #B844] ; (DxB000adc)
080006fe: asrs r2, r4, #1
&4 {

Delay:
08000700: push {7}
08000702: add r7, sp, #0
65 tick = 0;
08000704: 1dr r3, [pc, #24] ; (0xB000720 <Delay+32>)
08000706: movs rz2, #0
08000708: str r2, [r3, #0]
€7 while (tick < 500);
0800070a: nop
0800070c: 1dE r3, [pc, #16] ; (0xB8000720 <Delay+32>)
0800070e: 1dr r3, [r3, #0]
08000710: cmp . W r3, #500 7 Ox1f4
08000714: bcec.n 0x800070c <Delay+12>
€8 }
08000716: nop
08000718: nop
0800071a: mov sp, r7
0800071c: pop {7}
0800071e: bx ir
08000720: movs il Lo
08000722: movs r0, #0

__libc init array:
08000724: push tra, ©Sh, Th, 1T}
08000726: movs ré, #0
08000728: 1dr r5, [pc, #48] ; {0x800075c <_ libc init
0800072a: 1dr r4, [pc, #52] ; (0xB000760 < 1libc init
0800072c: subs Tl T, TS
0800072e: asrs vy Ty 2
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3.7.7

B Debug ¥E

s A, BITR H Debug MR, A EHEANTREME, Haidif LA CIC++,
Kl 47 BENTREALE

yJect Run  Window Help

N e R ETRT R R e R e 1 e 0
= B [@mainc x [§startup_apm32f10x hd.S  [E0x0 = B8 Zp.x T B «-variables % Breakpoints % Expressions & Visualizer ¥ Disassembly x =a
ggingl 33 =+ None e 8 Enter location here || &1 il %IB | 03 £ 3
a Peripheral No debug context
None

38=int main(void)
9 {
SystemInit();
41 APM MINI LEDInit (LED2);
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- FAIAE LR

Eclipse W HiS ANBAE TR, £ TAEME T, fdr File->lmport, 7838 H %k S0 & ik 3%
General->Exisiting Projects into Workspace, siii“Next”, %+ Eclipse T.#£61%, s finish,
BIrr AN CAH TR

Kl 48 FAHLAH T

| = Import [m] X
Select \
=]
| Create new projects from an archive file or directory.

Select an import wizard:

type filter text

v = General
.C Archive File
| I.ﬁ Existing Projects into Workspacel
3 File System
I Preferences
| L. Projects from Folder or Archive
| &C/[C++
|| & Git
| | > & Install

@ < Back Next > Einish Cancel

K 49 WHIAH TR

| & Import m]

| Import Projects

Select a directory to search for existing Eclipse projects.

© Select root directory: |E\eclipse-workspace\APM32F10x_ v‘ | Browse...

() Select archive file: Browse...
|
Projects:
| I SysTick_TimeBase (E:\eclipse-workspace\APM32F10x_SD|  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
[ add project to working sets New...
Working sets Select..
@ < Back Next > Finish Cancel
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WA E RAM iR
WA B RERERIA, W B S — AN SEHB .

/* Specify the memory areas */

MEMORY

{
FLASH (rx) : ORIGIN = 0x20000000, LENGTH = 20K
RAM (xrw) : ORIGIN = 0x20005000, LENGTH = 108K

LR 2. bl ER, #HeirH SRAM. SERCEER 1 REGER 2 J5 B L.
P 50 Az r I ) £ s

E A T~ IR SR S L = W oW om=  m R Y v

[g system_apm32f10x.c X
34 / e STEM CLOCK_24MHz
EM CLOCK 36MHz

STEM CLOCK_48MHz
EM_CLOCK_56MHz
#define SYSTEM CLOCK 72MHz (7
//#define SYSTEM CLOCK 9&€MHz

41 A% %/
[l 4p #define VECT T2B_SREM
43 fdefine VELT TAB OFFSET UxUuUuuuy

44

IR 3. At TRE, & properties, 7E#H (1 AE H % $ Debug Configurations->Startup, )
% RAM application.

K 51 ‘2% RAM application

S Run Configurations [u] X
Create. manage. and run configurations @
|[CEeBX[EY~ Name: SysTick TimeBase Debug
i type filter text | B Main %> Debugger| & Startup | & Source| & Common| % svD Path
) Build Docker Image Initialization Commands
| ~EC/C 4 Rpplication Initial Reset and Halt Type: Low speed: 1000 kHz
| €] SysTick_TimeBase.elf R e
| EC/C++ Container Launcher JTAG/SWD Speed: @ Auto O Adaptive O Fixed kHz
| [EIC/C++ Remote Application {8 Enable flash breakpoints
| G C/CH+ Unit Enable semihosting Console routed to: @ Telnet (] GDB client
| SrercslunitTestgnencTestyiew) Enable SWO CPU freq: 0 Hz. SWO freg: 0 Hz. Port mask: Ox1
@ Debug Adapter Launcher —
© Docker Compose
|| @ DSF PDA Application
| v [£] GDB OpenOCD Debugging
| €] SysTick_TimeBase DebugOpenOCD Load Symbols and Executable
[£] GDB PyOCD Debugging Load symbols
<] GDB QEMU Debugging © Use project binary: SysTick TimeBase.elf
¥ [EJ CDBISEGGER LLink DEbUGGing O Use file: Workspace...  File System...
(<] SysTick TimeBase Debug
 Launch Group Symbols offset (hex):
Launch over Serial Load executable
@ Run Docker Image © Use project binary: ~ SysTick TimeBase.elf
O Use file: Workspace...  File System...
Executable offset (hex):
Runtime Opti
RAM application (reload after each reset/restart)
Run/Restart Commands
8 Pre-run/Restart reset Type: (always executed at Restart)
Revert Apply

Filter matched 19 of 20 items

@

LB 4. Debug Wik. TEI VA RAM ik () Debug #1LE .
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K 52 RAM ik 1) Debug #1 K

S eclip kspace - SysTick_Ti licati in.c - Eclipse IDE - =) X
File Edit Source Refactor Navigate Search Project Run Window Help
o CH=R SR Y | HvO v Rvi®IviSilivEv eI G QB R
4 Debug X &5 Project Explorer = B Esystem apm32fioxc [ mainc X = B -Variabl.. % Breakp... % Expres... [IProper.. &Multico... % Modules I Disasse... X % Periph.. = 8
ST SRR RLogran Enter location here || £ & [BIB) rs = §
v [E] SysTick_TimeBase Debug [GDB SEGGER J-L L S 39 (
~ i SysTick_TimeBase.elf * - - main:
v ® Thread #1 57005 (Suspended : Break| * @retval None 200006c0:  push {r7, 1r}
* 200006c2:  add 7, sp, #0

= main( at main.c:40 0x200006c4 3¢ * Jp20
+ JLinkGDBServerCLexe 37 |/ .
db ©int main(void) »200006c4: BT

SystemInit();
0x200003d8 <SystemInit>
APM_MINI_LEDInit(LED2);

14 Semihosting and SWV . 200006c8:  movs | z0,
b SYSERMEAIEQR o 200006ca: bl 0%20000520 <APM MINI LEDInit>
AEMCMOTLEDTRI £ (TED): 42 APM_MINI_LEDInit(LED3);
AR MINT 2EDIRLL(TROA) 200006ce:  movs | 0, #1 =
. . 200006d0: bl 0%20000520 <APM MINI_LEDInit>
SysTick Config(Systencoreclock /10001 44 SysTick Config(SystemCoreClock / 1000);
200006d4:  ldr (pc, $32] ; (0x200006£8 <maint56>)
4
e '(rhne [6N) 200006d6:  ldr 3, [r3, #0]
A 0006d8: P i
; T — 200006as: g s2, [pe, 432) (0x200006£¢ <maint60>)
R A e 200006da:  uwmull 12, 3, r2, 13
ARCMINE 200006de:  lsrs 3, r3, #6
betayllls mov  r0, r3
" YA b1 0x2000067¢ <SysTick_Config>
APM_MINI_LEDToggle (LED2) ;
200006e6: movs 0, #0
200006e8: bl 0%20000586 <APM_MINI_LEDToggle>
A . Kot o ,
S Console X ! Registers [l Problems @ Executables §?Terminal & Debugger Console 0 Memory Xk |&pEpE®ray3y=0D
SysTick TimeBase Debug [GDB SEGGER J-Link Debugging]
Reading all registers
Setting breakpoint @ address 0x200006C4, Size = 2, BPHandle = 0x0001
starting target CPU...
...Breakpoint reached @ address 0x200006C4
Reading all registers
Removing breakpoint @ address 0x200006C4, Size =
Read 4 bytes @ address 0x200006C4 (Data = 0xFESSE7EF)
Reading 64 bytes @ address 0x2001FECO
Reading 28 bytes @ address 0x40011800
Reading 64 bytes @ address 0x200006C0
Reading 64 bytes @ address 0x20000700
Reading 64 bytes @ address 0x20000640
Reading 64 bytes @ address 0x20000680 1
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6.1

6.2

AT ER printf 3TED
EHPR

I W syscall.e XX, XA IR AR, LA IN_write BREUE X usart B E [A) 2]
__io_putchar %5,

#include "apm32flex_usart.h"

int _write(int file, char *ptr, int len)

{
int Dataldx;
for (Dataldx = ©; Dataldx < len; Dataldx++)
{
__io_putchar(*ptr++);
}
return len;
}
int __io_putchar(int ch)
{
while (USART ReadStatusFlag(USART1, USART_FLAG TXBE) == RESET);
USART_TxData(USART1, ch);
return ch;
}

AW 2. i H] printf i K, BIRTIEHRATEL.

printf("Runing \r\n");

THEREERE

7E TREALE R, & File->Properties i1, 7E C/C++ Build->Settings->Tool Settings->GNU
Arm Cross C Linker->Miscellaneous ', “ZJi%-u _prinft_float i%& 1.
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K 53 /aJi%-u _prinft_float 17

S Properties for SysTick TimeBase

l type filter text
> Resource
| Builders
|
Build Variables
Environment
Logging
Tool Chain Editol
» C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Refactoring History
Run/Debug Setting
Task Tags
| » Validation
WikiText

Setlings

Configuration: Debug [ Active ]

~

® Tool Settings % Toolchains B Devices [ Container Settings # Build Steps

(2 Target Processor
2 Optimization
2 Warnings
2 Debugging
# GNU Arm Cross Assembler
(& Preprocessor
# Includes
# Warnings
# Miscellaneous
v @ GNU Arm Cross C Compiler
£ Preprocessor
# Includes
(# Optimization
£ Warnings
# Miscellaneous
« B GNU Arm Cross C Linker

& General
o

<

# Miscellaneous

# General
« & GNU Arm Cross Print Size
* General

v & GNU Arm Cross Create Flash Image

Linker flags (-Xlinker [option])

Manage Configurations...

Build Artifact & * |

€ o

Other objects

Generate map

"${BuildArtifactFileBaseName}.map"

[ Cross reference (-Xlinker --cref)

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

Use newlib-nano (--specs=nano.specs)

Use float with nano printf (-u_printf float) |

[JVerbose (-v)

Other linker flags

[ Use float with nano scanf (-u_scanf float)
B Do not use syscalls (--specs=nosys.specs)

13

Restore Defaults Apply
@ Apply and Close Cancel

ER:

1. TR A printf $TEIRE, FTEIA AR EFEHRINAN, #140 printf("Running\nin").

2. GRS R/ NEE SR B, ANHEREAE A printf, RIS GCC H A printf £ K KIS AnARRS 1)K

/N
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1

AT W BRI SR IR AT (LUK “Wilg” ) WA AT, Fial N B2 rbs . ZERL
BAFFAE DR R OR S, B R B BN SE I L A SO T AR o A58 I BR 7™ ot I35 A 4 ) 3 A T
W, —BAFH@NRAE (VR “RP7 ) CHMBIFEZATMIA A . H P Sz A GEE:
RS TP 0 SR AR ARG 7= i
1. BApTH

ARF M 2 4 FH T 5 W BT AR o0t B2 5 RS 7= s B P SR, RAERIEVRRT,  ATAT
BT BN NBIANG DA AT B b 0y 70O A T ) A A B 70 N B AT R b B, g AR ik
KRFEMPFFAE “®@7 B “TM” ] “Hifs” B “Geehy” FHEEEITE L N IR bR, FABTENRE = 5
TR IR 55 4 BRI O & B T R
2. THR AL AT

PR AT W8 LB AUR] . I B FR R AL

ABCHE AN LRI A < 70 AR 7 ity S AR T T AR A A AT SR 7 B VF T BRI B 7 B BR s s 452 1

ASRAS T p i AR TSR =J5 (07 s BRS5 BREIAR AL, AN AN AR AU 7 8 AR 55 =5 7
f MRS BRI R, BRARE NG BT B B A R A 45E .

3. WA H

PP LT B0 S ARG 7 ity B P R EURH IS i PR 5380 i P T3

UP SRS T A BT ) P 7 AR A — B, N DU I T SR B 4 S R TR A 2
4. fEETEME

AT AR DR B e A it S 6 2 1R (0 585 = DA LA L kAT, (EA T A S ot H S 2 B
R IE 2B 1R BRI A 72 e I S S iR 22, DRIR ) P R B AR, ARG oS AR T rh ol RE R LK IZ S5 A IR TC 75
AR DR . AFHARESE U T8 S A TERES B IR, AR AR IS AR AT 7= i P RE 7 T ) ¢
k.

PP AR B B 75 SR FE 538 BRI ity T REA I et (140 L FH & P PR EAT A 28 AT, AR A
R b2 F T B SR AHRIARHE . el e SR MR EOR, A5 D P R 78 70 W W 7 i EAT AT 24
SRR AN A P P R 0K, e AN AR AR T 534
5. EHIER
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6. T
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