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1 Introduction

This application note provides users with application guidance for using Eclipse to develop
APM32 series MCU under Windows system.
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2 Development environment
* Development board: APM32F103ZEMINI development board

» Debugger: J-Link V9/V10 or Geehy-Link

Operating system: WIN10 64 bit OS

IDE: Eclipse IDE for Embedded C/C++ Developers Version: 2022-03 (4.23.0)
» Cross compilation chain: gcc-arm-none-eabi-10.3-2021.10-win32.exe

» Compilation tool: xpack windows build tools 4.3.0-1

GDB server: Pyocd CMSIS-DAP / J-Link GDB Server CL V7.62¢c
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Project development process

Process of building a new project

Open the Eclipse. Under "File>New", select to create a new C/C++ Project and select
C Managed Build.

Figure 1 New Project C/C++Project

S Eclipse - Eclipse IDE
File Edit Source Refactor MNavigate Search Project Run Window Help

New Alt+Shift+N B9 Makefile Project with Existing Code
Open File...
2 Open Projects from File System... ™ Project.. =
Recent Files N Create a new C or C++ project |
Convert to a C/C++ Autotools Project
Convert to a C/C++ Project (Adds C/C++ Nature)
&7 Source Folder
3 Folder
¢ Source File
v Header File
% File from Template
@ Class
™ Rename... F2 P BTl
&1 Refresh F5 ™ Other... Ctrl+N
Convert Line Delimiters To >
1 Import...
1 Export...
Properties Alt+Enter
Switch Workspace >
Restart
Exit

Figure 2 C Managed Build

S New C/C++ Project [m} X

Templates for New C/C++ Project

Autotools Project
An Autotools project with a Hello World executable
build using the COT's core build system. Can be built
C Managed Build

' A C Project build using the CDT's managed buifd sys

(@]

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

(@)

‘:2: < Back II Finish Cancel

Enter the project name and configure the project type. It is recommended to place the project
under the Project directory. Configure the compilation chain and select Arm Cross GCC as the
compilation chain.
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Figure 3 Configure a Project

L1}
[a)
x

C Project —

Y Directory with specified name already exists. e

Project name:ISysTick TimeBase I

() Use default location

Location: |\PM32F1UX7$DK7V1 .6\ExampIes\SysTick\TimeBase\Project\E(Iipse | Browse...

Choose file system: default ~

Project type: Toolchains:
GNU Autotools Arm Cross GCC
eCUtable Cross GCC
Microsoft Visual C++
% Hello World ANSI C Project RISC-V Cross GCC

@ Hello World Arm C Project

@ Hello World RISC-V C Project

® ADuCM36x 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

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

(?: < Back FEinish Cancel

If Arm Toolchains of the Eclipse IDE has been correctly configured, the path will be automatically
selected here. If it has not been configured correctly, click Browse to select the corresponding
absolute path.

Figure 4 Set Arm Toolchains Path

= m] X
GNU Arm Cross Toolchain —

Select the toolchain and configure path £ a

Toolchain name: ‘xPatk GNU Arm Embedded GCC (arm-none-eabi-gcc) ~

Toolchain path: IC:\arm\g(z\bin I Browse...

Q\/ < Back Next > | Finish | Cancel

Click "Finish" until the displayed interface is the view as shown in Figure 5. Then the
establishment of the Project is completed.
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3.2

3.2.1

Figure 5 Complete Project Establishment

I S Eclipse - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help
g~ ‘Q\:}v%v‘ﬁq@vﬁj’vﬁv@v{;v@v@;v%v@gv
[ oo~
[£5 Project Explorer x =8

BS Y §

v 1 SysTick_TimeBase (in Eclipse

> B C:/arm/gcc/arm-none-+
FC] C:farm/gcc/lib/gec/arm
Pl C:farm/gcc/lib/gcc/arm

[21 Problems x & Tasks B Console [ Properties
0 items

~

Description Resource

Bitsin|S
Q | @

*Fox ®B ™ = O
|

There is no active

editor that provides an
outline.

7 i8-8

Path Location

0 items selected

Project folder and adding a file
Manual mode

Figure 6 Add a Folder

S Eclipse - Eclipse IDE

File Edit

N~

5 Project Explorer X

|v 5 SysTick TimeBase (in Eclipsl
~ @ Includes

Source Refactor

Navigate
| B~ &~ g~

- - -

Search Project Run Window Help

B B R

m]

<

Go Into

%

Open in New Window

IS SR - - $ e =
Project...

File

File from Template

» 18 Carm/gec/lib/gecar Show in Local Terminal > N
> 8 C:/arm/gcc/lib/gec/ar & Class
& copy ctrl+C [ Header File
[¢f Source File
K Delete Delete % Source Folder
SIS ) [ C/C++ Project
Convert to a C/C++ Project (Adds C/C++ Nature)
Rename... F2
™ Example...
e  Import...
i Export.. & Other... Ctrl+N
Right-click the project folder to create the virtual folder Application.
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Figure 7 Create a Virtual Folder Application

= New Folder [m} X

Folder =
i

Create a new folder resource. L/

Enter or select the parent folder:
SysTick_TimeBase
=
v 125 SysTick_TimeBase
= .settings

Folder ﬂame:IAppIication I

<< Advanced

() = Use default location

() g Link to alternate location (Linked Folder)

Browse... Variables...
default
Resource Filters...
| I )
@ Finish Cancel

Similarly, create CMSIS, Board, and StdPeriphDriver folders under this project directory.
Figure 8 Create CMSIS, Board, and StdPeriphDriver Folders

v = SysTick TimeBase (in Eclipse)
> & Includes
» ¢ Application
> [m Board
> p CMSIS
» [ StdPeriphDriver

Select the Application folder, right-click to select the Import option and directly import the file.
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Figure 9 Import a File

S Import [m] X
Select \

=9
Import resources from the local file system into an existing project.

Select an import wizard:

type filter text

t = General |

J& Archive File

=} Existing Projects into Workspace
., File System

[l Preferences

4 Projects from Folder or Archive
» B CfCH++
> = Git
> = Install

@ < Back Finish Cancel

When importing a file, select "File System" as the import mode. In the pop-up file path selection
dialog box, select the file path to be imported, and check the file to be imported.

Figure 10 Check the File to be Imported

S Import [m] X

File system —
/ /

Import resources from the local file system. L—/A

From directory:lE:\eclipse—workspa(e\APM32F10x_SDK_V1.6\Examp|e5\5) VI Browse...

B = Source ¢ apm32f10x_int.c
main.c

Filter Types... Select All Deselect All

Into folder: SysTick TimeBase/Application Browse...

Options
[CJ 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

Similarly, import the required files of CMSIS, Board, and StdPeriphDriver folders.
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Figure 11 Import All Files

S eclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate Search Project Run Window Help

[mihd |8 & rmiDi%inl SRS Er S @i ryOrBhrQri®dyr ARz vor|m
(& Project Explorer < BT E =0 main.c X =
~ &5 SysTick_TimeBase (in Eclipse)
s @ Includes . main.c
~ (& Application M o
s [& apm32f10x int.c i Main program body
» & main.c 6 v1.0.2
~ r Board -
> % Board.c 2022-01-05
~ [y CMSIS

> [% startup_apm32f10x_hd.S 10

> [% system_apm32f10x.c -
~ (@ StdPeriphDriver

>[5 apm32f10x_adc.c

> [& apm32f10x_bakpr.c

>[5 apm32f10x_can.c

> [ apm32f10x_cre.c

> % apm32f10x_dac.c

> [ apm32f10x_dbgmcu.c

> % apm32f10x_dma.c

> [ apm32f10x_dme.c

> [& apm32f10x_eint.c

> [&% apm32f10x_emmc.c

5 [& apm32f10x fmc.c 2

> % apm32f10x_gpio.c

> [ apm32f10x_i2c.c

> % apm32f10x_iwdt.c

> [% apm32f10x_misc.c

> [& apm32f10x_pmu.c

> [% apm32f10x_gspi.c

> [& apm32f10x_rem.c

> [ apm32f10x_rtc.c

> [ apm32f10x_sci2c.c o

> % apm32f10x_sdio.c

> [& apm32f10x_spi.c

* Copyright (C) 2020-2022 Geehy Semiconductor

You may not use this file except in compliance with the
* GEEHY COPYRIGHT NOTICE (GEEHY SOFTWARE PACKAGE LICENSE).

h is distributed in the hope

NY KIND, either exp or d.
NSE for the governing permissions

include "main.h"

Main program

None

None

> % apm32f10x_tmr.c
> % apm32f10x_usart.c
> [& apm32f10x_wwdt.c

Eclipse Embedded CDT CMSIS Packs console

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

3.2.2 "Refresh" method

In addition to manually importing the folders mentioned above, files and folders can be directly
placed in the same-level directory as the .cproject. In the Eclipse IDE, right-click the project name
and select "refresh" to import the folders and files into the project.

Note: Since the files and folders created by "refresh” are stored in the disk, if a file is deleted from
the Eclipse IDE, the corresponding file in the disk will also be deleted.

3.3  Project configuration process

Right-click the project and select Properties in the pop-up option box.
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3.3.1

Figure 12 Open Properties Option

S eclipse-workspace - Eclipse IDE

File Edit Source
(g | -® - A=

1 Project Explo
v % SysTick_Ti
> @ Include
~ [y Applica
> & apm
5 [gh main

v [y Board
> [% Boar

v n CMSIS
5 [§ start
>[5 syste
~ [ StdPeri
5 gk apm:

> [&% apm

> & apm
5 | apm:

> [ apm

> & apm
> | apm:
> lgh apm.

> lg apm

> & apm
5 gk apm:

> % apm

> & apm
5 | apm:

> [ apm

> & apm
> | apm:
> lgh apm.

> lg apm
> | apm:
o sk apm:

> % apm

> & apm
5 g apm:

> [ apm
> el syscallc

[Ei

x

E

E

[+]
*

£

Refactor Mavigate Search Project Run Wil

New

Go Into

Open in New Window
Show In

Show in Local Terminal

Copy

Delete

Source

Rename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

>

Alt+Shift+W >
>

Ctrl+C

Delete
>

Build Targets Open Properties Dialog

Index

Build Configurations

Profiling Tools

Run As

Debug As

Profile As

Restore from Local History...
Run C/C++ Code Analysis
Team

Compare With

Validate

Configure

Source

>

>

>

>

&5 SysTick_Time Properties Alt+Enter

Configure Target Processor tab

The configuration for "C/C++ Build->Settings->Tool Settings->Target Processor" is as follows:

Select the corresponding core according to the target chip, such as cortex-m3, cortex-m4,

cortex-m23 or cortex-m33. The chip core used in this example is cortex-m3.
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Figure 13 Target Processor Configuration

= Properties for SysTick_TimeBase

type filter text

> Resource
Builders
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 i Toolchains B Devices

0 Container Settings

| (22 Target Processorl

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

~  Manage Configurations...

# Build Steps " Build Artifact [ ¢

Arm family (-mcpu)

cortex-m3 ~

Architecture (-march)

Instruction set

Toolchain default v

Thumb (-mthumb) ~

[J Thumb interwork (-mthumb-interwork)

Endianness

Unaligned access

[ TrustZone (-mcmse)

Toolchain default
Toolchain default
Toolchain default

Toolchain default v

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

Small (-memodel=small)

Strict align (-mstrict-align)

Other target flags

Restore Defaults

Apply and Close

Apply

Cancel

3.3.2

In the "C/C++ Build->Settings->Tool Settings->Optimization" option, different optimization levels

Configure Optimization tab

can be configured for the chip, such as -00, -O1, -02, -0O3, -Os, -Ofast and -Og.
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Figure 14 Optimization Configuration

= Properties for SysTick_TimeBase [m] X
type filter text Settings =l 2 - 8
> Resource

Builders

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

Environment .
i® Tool Settings & Toolchains M Devices 0 Container Settings # Build Steps " Build Artifact & ¢ | *

Logging
(# Target Processor Optimization Level None (-00) ~
Tool Chain Editol

Message length (-fmessage-length=0)

> C/C++ General B i
_'" = Warnmg.s ‘char* is signed (-fsigned-char)
Linux Tools Path # Debugging T . . fFuncti .
4 Function sections (-ffunction-sections,
> MCU v B GNU Arm Cross Assembler ) { N )
Project Natures & Preprocessor Data sections (-fdata-sections)
Project References # Includes ["JNo common unitialized (-fno-common)
Run/Debug Setting # Warnings [J Do not inline functions (-fno-inline-functions)
Task Tags 2 Miscellaneous [ Assume freestanding environment (-ffreestanding)
> Validation « & GNU Arm Cross C Compiler [ Disable builtin (-fno-builtin)
WikiText (2 Preprocessor [ single precision constants (-fsingle-precision-constant)
2 Includes [ position independent code (-fPIC)
(£ Optimization [T Link-time optimizer (-flto)

2 Warnings
& Miscellaneous
~ & GNU Arm Cross C Linker
2 General
2 Libraries
& Miscellaneous
~ & GNU Arm Cross Create Flash Image
2 General
~ & GNU Arm Cross Print Size
2 General

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

Other optimization flags

Restore Defaults Apply

@ Apply and Close Cancel

3.3.3 Configure GNU Arm Cross C Compiler tab
Configure “C/C++ Build->Settings->Tool Settings->GNU Arm Cross C Compiler” option. In this

example, add pre-compile macro: APM32F10X_HD. APM32F103_MINI in
“Preprocessor->Defined symbols” option.
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Figure 15 GNU Arm Cross C Compiler Configuration

= Properties for SysTick_TimeBase [m] X
type filter text Settings =l 2 - 8
> Resource

Builders " s [ = " coni -
~ C/C++ Build onfiguration: Debug [Active ] anage Configurations...

Build Variables

Environment .
i® Tool Settings & Toolchains M Devices 0 Container Settings # Build Steps " Build Artifact & ¢ | *

Logging
& Target Processor ) Do not search system directories (-nostdinc)
Tool Chain Editol (2 Optimization [T preprocess only (-E)
> C.;'C++ General # Warnings Defined symbols (-D) [ERERER
Linux Tools Path (2 Debugging APM22F10X HD
e 8 O e o bl
Project Natures ( Preprocessor
Project References 2 Includes
Run/Debug Setting 2 Warnings
Task Tags # Miscellaneous
> Validation v & GNU Arm Cross C Compiler
WikiText
& Includes

2 Optimization
2 Warnings
& Miscellaneous

~ & GNU Arm Cross C Linker
& General Undefined symbols (-U) g
2 Libraries
& Miscellaneous

~ & GNU Arm Cross Create Flash Image
2 General

~ & GNU Arm Cross Print Size
2 General

Restore Defaults Apply

@ Apply and Close Cancel

The header file required by the project is added in the "includes->Include paths" option. In this
example, the path of the added header file is as follows:

"${ProjDirPath}/../../Include"

"${ProjDirPath}/../../../../../Board"

"${ProjDirPath}/../../../..I../ILibrary/APM32F 10x_StdPeriphDriver/inc"
"${ProjDirPath}/../../../..]../Library/CMSIS/Include"
"${ProjDirPath}/../../..]..I../Library/Device/ Geehy/APM32F 10x/Include"

Note: Path addition includes relative path addition and absolute path addition. In this example,
relative path addition is used.
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3.34

Figure 16 Add the Header File Path Required by the Project

S Properties for SysTick_TimeBase

|
'
> Resource
Builders
Build Variables
Environment
Logqing
Tool Chain Edito
» C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Setting
Task Tags
> Validation
WikiText

3y
@

Configure GNU Arm Cross C Linker tab

Configure "C/C++ Build->Settings->Tool Settings->GNU Arm Cross C Linker" chain option. In this
example, in “General ->Script files” option, add:

Settings

Configuration: Debug [ Active ]

® Tool Settings # Toolchains B Devices

(2 Target Processor
£ Optimization
( Warnings
(# Debugging
~ B GNU Arm Cross Assembler
(% Preprocessor
 Includes
 Warnings
# Miscellaneous
~ B GNU Arm Cross C Compiler

2 Preproce

# Includes

(& Optimization
2 Warnings
# Miscellaneous

v & GNU Arm Cross C Linker
2 General
¢ Libraries
# Miscellaneous

~ B GNU Arm Cross Create Flash Image
# General

v & GNU Arm Cross Print Size
# General

sor

~ Manage Configurations...

0 Container Settings . Build Steps

Include paths (-)

"${ProjDirPath}/../../Include”

"${ProjDirPath}/../../../../../Board"
"${ProjDirPath}/../../../.
"${ProjDirPath}/../../../..
"${ProjDirPath}/../../../.

/../Library/CMSIS/Include”
/.

J../Library/APM32F10x_StdPeriphDriver/ing

[../Library/Device/Geehy/APM32F10x/Inclul

Build Artifact [m Bir * | *

88 81l H

Include system paths (-isystem)

=)

Include files (-include)

=)

Restore Defaults

Apply and Close

"${workspace_loc:/${ProjName}/gcc_ APM32F 10xxE.Id}"

Apply

Cancel

Id script is a script file used by linker Id, which describes the internal layout of the program,

defines the symboils for linking, and specifies the start address and size of storage areas such as
code segment and data segment. The Id script used shall be consistent with the FLASH and RAM
size of the target chip, and the memory configuration required by the customer.

Note: For the Id file added in this example, not only can the above relative path addition be used,
but also the absolute path can be directly added.

Check the Use newlib-nano and Do not use syscalls of Miscellaneous option to optimize the code

size.
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3.3.5

Figure 17 GNU Arm Cross C Linker Configuration

S Properties for SysTick_TimeBase

| type filter text

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

Logging

Settings

Configuration: Debug [Active ]

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

Tool Chain Editol

» C/C++ General
Linux Tools Path

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

> Validation
WikiText

<

<

<

<

<

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

Linker flags (-Xlinker [option])

~  Manage Configurations...

&

Other objects

&

Generate map

"${BuildArtifactFileBaseName}.map"

[J 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.specs)|

Y
@

[Jverbose (-v)
Other linker flags

Restore Defaults Apply
Apply and Close Cancel

Configure Build Steps tab - Generate bin file

To generate a bin/hex file, add relevant command in "C/C++ Build->Settings-> Build Steps".

In this example, add: 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

Figure 18 Configuration - Generate bin File

| & Properties for SysTick_TimeBase a X

| ITEEEER x| Settings MER

> Resource
Builders . N .
Configuration: Debug [Active ] ~ Manage Configurations...
Build Variables

Environment .
i Tool Settings & Toolchains M Devices @ Container Settings " Build Steps 0 Build Artifact & Binary Parsers @ Error Parsers

Logging
Pre-build steps
ool Chain Editol Command:

|5 c/C++ General ‘
1

Linux Tools Path

[ Description:
Project Natures ‘ e ‘
Project Refe q
roject Reterences Post-build steps
Run/Debug Setting
Command:
Task Tags —
5 Validation | arm-none-eabi-objcopy -O binary "SysTick TimeBase.elf" "SysTick_TimeBase.bin'; arm-none-eabi-objdump -D "SysTick_TimeBase.elf" > *SysTick TimeBase.dump® |
WikiText Description:

Restore Defaults Apply

@ Apply and Close Cancel

Compile Project

Click Project and select Build Project to compile the current project.
Note: Using Build Project will only compile the current project, while using Build All will compile all
projects in the current workspace.

Figure 19 Compile a Project

S Eclipse - SysTick_TimeBase/Application/main.c - Eclipse IDE

File Edit Source Refactor Mavigate Search Run Window Help

il [ By R v@m @@~
5 Project Explorer x =]
v S i i (in Eclipse)
= SzﬂsT.lckiTlmeBase (in Eclipse) s Build All S ]
> 3%, Binaries . . i
& Includes Build Configurations >y
3 B 3
« & Application Build Project [N ey 41
5 % apm32f10x int.c Build Working Set 5 |7
> [% main.c Clean...
> Gy Board Build Automatically 1
> p CMSIS .
> @ Debug Build Targets > o3
? & Release C/C++ Index >
> (@ StdPeriphDriver
Properties

Note: Before compiling, be sure to save the current project. Otherwise, the compiled project may
be the last saved project, rather than the current modified project. To ensure the correctness of
the compilation, it is necessary to perform project clean after the modifications, and then compile.
After compilation, corresponding elf, hex, and bin files will be generated.
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Figure 20 Compilation Results

© Eclipse - SysTick_TimeBase/Application/main.c - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
R OvRvi gGve

& Project Explorer X = =8

iY@y B0 v vy &g 0% v i

& main.c X
v & SysTick_TimeBase
# Binaries
& Includes
v @ Application
% apm32f10x_int.c
& main.c
# Board
& CMSIS
& Debug volatile ui

#include "main

& Release
 StdPeriphDriver

=int main(void)
{
SystenlInit();
APM_MINI_LEDInit (
APM_MINI_LEDInit(

[£ Problems & Tasks © Console X [ Properties
CDT Build Console [SysTick TimeBase]
1 11 44 In tal Build of co

3.5

3.5.1 Open Debug configuration interface

n Debug for p

ase.elf"

Download and debug the project with J-Link

= o X

Q

= O g Outline X ®BuildT... &Docum.. = O

SRR o % §
o mainh
" tick
© main(void)
o Delay(void)
x #BOvHvea
Base.elf" >

In the project, click Run in the menu bar and click Debug Configurations in the pop-up option box

to enter the Debug configuration interface.

Figure 21 Enter Debug Configuration Interface

S Eclipse - SysTick_TimeBase/Application/main.c - Eclipse IDE
File Edit
-

55 Project Explorer x

Source Refactor Navigate Search Project

BT &
v & SysTick_TimeBase (in Eclipse)
> ¢ Binaries
s w! Includes
~ [ Application
> g apm32f10x_int.c
> [& main.c
> ¢ Board
> &y CMSIS
» = Debug
» = Release
> (@ StdPeriphDriver
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Profile History
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Profile Configurations...
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© RunAs
Run Configurations...

Debug History
% Debug As

Ctrl+F11
F11
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d:

>N

> Al

e

bJ

>

Debug Configurations...

Breakpoint Types

@ Toggle Breakpoint
@ Toggle Line Breakpoint

@ Skip All Breakpoints

@& External Tools

»

Ctrl+Shift+B

Ctrl+Alt+B
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Use GDB Server and GDB Client as J-Link configuration option tools. In this example, GDB
Server is J-Link GDBServerCL, and GDB Client is GDB tool in GCC tool chain. To create a new
set of J-Link configuration options, double-click GDB SEGGER J-Link Debugging.

3.5.2 Configure Main tab

Figure 22 J-Link Main Tab

= Run Configurations [m] X
Create. manage. and run configurations L0
@ [Debugger]: Device name? @

[# 2X|BY - Name: SysTick_TimeBase Debug

|| type filter text [ Main| % Debugger | ¥ Startup | i Source| & Common| %, SVD Path

[£] C/C++ Application

—_ . Project:

[c] C/C++ Container Launcher

[£] C/C++ Remote Application SysTick TimeBase Browse...
Cit C/C++ Unit C/C++ Application:

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

[£] GDB OpenOCD Debugging

|Debug\SysTick_TimeBase.elf I

— . i i ion: i ~
[£] GDB PyOCD Debugging Build Configuration: Select Automatically
[£] GDB QEMU Debugging () Enable auto build () Disable auto build
v [£] GDB SEGGER J-Link Debugc © Use workspace settings Configure Workspace Settings...
[c] SysTick_TimeBase Debug
@ Launch Group
| Launch over Serial
4p Run Docker Image
———
Filter matched 17 of 17 items Revel: Apply
@ Run Close

After a new set of J-Link configuration options is created, the main tab generally will automatically
add the elf file of the current project by default. If not, click Browse on the right, find the elf file
generated by the project compilation and manually add it.

Note: After different chip models are compiled, an elf file will be generated. If there is the need to
compile multiple chip models, a new set of Debug configuration can be created for different
models of the chip.

3.5.3 Configure Debugger tab

In Debugger tab, the corresponding chip model needs to be filled out in the Device name, and it is
APM32F103ZE in this example.

When building an Eclipse environment, if J-Link path has been correctly configured, it will be
automatically identified here. If the J-Link path configuration fails, the Browse of the Executable
path can be clicked to select the path of J-Link GDBServerCL.

Note: The configured J-Link driver must support the chip model filled in.
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S Run Configurations

Figure 23 J-Link Debugger Tab

Create. manage. and run configurations

FeoEX BT~

type filter text

[£] ¢/C++ Application

[£] C/C++ Container Launcher

[£] C/C++ Remote Application

Cii C/C++ Unit

Cii C/C++ Unit Test (generic Tt

% Debug Adapter Launcher

© Docker Compose

& DSF PDA Application

[£] GDB OpenOCD Debugging

[£] GDB PyOCD Debugging

[c] GDB QEMU Debugging

[c] GDB SEGGER J-Link Debugc
[c] SysTick_TimeBase Debu¢

@ Launch Group

<

Launch over Serial
& Run Docker Image

Filter matched 17 of 17 items

@

Name: SysTick TimeBase Debug

@

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

J-Link GDB Server Setup

Start the J-Link GDB server locally

[[) Connect to running target

Executable path:

${jlink_path}/${jlink_gdbserver}

IBrowse... Variables...

Actual executable: C:\Program Files\SEGGER\JLink/JLinkGDBServerCL.exe

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

Device name: | APM32F1037
Endianness: O Little
Connection: QusB
Interface: ©swD

Initial speed: ) Auto

GDB port: 2331

SWO port: 2332

Telnet port: 2333

OJTAG

O Adapti © Fixed

Supported device names

(USB serial or IP name/address)

1000 kHz

8 verify downloads (@ Initialize registers on start

Local host only

3.5.4 Configure SVD Path tab

[ silent

Revert

Apply

Close

In the SVD Path tab, select the SVD file of the target chip. In this example, the SVD file is
APM32F103xx.svd, and the default path is: APM32F103_SDK\Packages\SVD

Create, manage, and run configurations

CEHeEXIBY -

Figure 24 J-Link SVD Path Tab

Ly

Name: |SysTick TimeBase APM32F103

type filter text

C/C++ Application
C/C++ Attach to Application
[€] €/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

[£] GDB QEMU gnuarmeclipse Debugging (Deprecated)

[€] GDB QEMU riscv32 Debugging
[E] GDB QEMU riscvé4 Debugging
[©] GDB SEGGER J-Link Debugging
& Launch Group

Filter matched 17 of 67 items

www.geehy.com

D file (used by the peripheral register.

jewer. may b

\ [5 Main | %5 Debugger | > Startup |~ Source | ] Comman [ 7, SVD Path

dzip)

File path: [E:A\APM32F1 0x_SDK V1 8\PackagetSVD\APM32F1 02ousvd

Browse... | Variables... |

cclipse-workspace - Eclipse IDE

Revert Apply
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3.6 Download and debug the project with Geehy-Link

3.6.1 Configure Pyocd environment

Install python. The official website download link is Welcome to Python.org. Set the system

environment variables after downloading.

Figure 25 Configure System Environment Variables

d\Program Files (xB&)\STMicroelectronics\st_toolset\asm "~
C\Program Files (xB6)\Common Files\Oracle)ava'\javapath
CAPython'\Python3104Scriptsh,
CA\Python\Python3 104

Open Windows cmd and enter python. If the following information appears, it indicates that
python has been successfully installed.

Figure 26 python Is Installed Successfully

A4 kit (ANDE4)] on win32

Python is installed successfully. Install pyocd and usb driver library.

1. Exit python and enter exit() in cmd

2. Install pyocd and enter pipinstall - U pyocd in cmd

3. Install libsub library and enter pip install - U libusb in cmd

Enter pyocd in Cmd. If the following information appears, it indicates successful installation.

Figure 27 pyocd Is Installed Successfully
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3.6.2

Install pack

Connect to Geehy-link emulator, and enter pyocd list in cmd. If the following content appears, it
indicates successful connection.

Figure 28 Connect Geehy-link Emulator

Download the pack for the corresponding apm32f1 series from the official website of keil
(https://www.keil.arm.com/devices) or the official website of Geehy (https://geehy.com/MCU).

Enter pyocd list --target -—pack E:\Geehy. APM32F1xx_DFP.1.1.0.pack in Cmd, and view all chip
models supported by apm32f1 series pack.

Figure 29 View apm32f1 Series Pack

d list -t

Vendor

When the command is successfully executed, the following information will appear, indicating that
the information is successfully obtained.

Figure 30 apm32f103 Chip Model
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3.6.3

Unique ID

Families

After the emulator is connected to the development board, enter pyocd erase --pack
E:\Geehy.APM32F 1xx_DFP.1.1.0.pack —t apm32f103ze --chip in Cmd to erase the chip.

Figure 31 apm32f103ze Chip Erase

After the chip is successfully erased, enter pyocd flash --pack
E:\Geehy.APM32F1xx_DFP.1.1.0.pack --target apm32f103ze + corresponding hex (or elf, bin)
file in cmd to conduct code burning for the chip.

Figure 32 apm32f103ze Chip Burning

Open Debug configuration interface

In the menu bar, click Run and select Debug Configurations in the pop-up selection box to enter
the Debug configuration interface.

Use PyOCD and GDB Client as Geehy-Link configuration option tools. In this example, GDB
Server is PyOCD, and GDB Client is GDB tool in GCC tool chain. To create a new set of
Geehy-Link configuration options, double-click GDB PyOCD Debugging.
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3.6.4 Configure Main tab

Figure 33 Geehy-Link Main Tab

‘S Debug Configurations

Create, manage, and run configurations : @

FeEX BT~

Name: [SysTick_TimeBase APM32F103 |

H | [ Main| 35 Debugger | B Startup| & Source| [[] Common %, SVD Path
[£] €/C++ Application
[E] C/C++ Attach to Application |
] C/Cs+ Contai cher |[sysTick TimeBase Browse... |
[E] C/C++ Postmortem Debugger -
] C/C++ Remote Application
Cif €/C++ Unit
[] GDB Hardware Debugging Variables.. | | Search Project.. Browse...

APM32F103\SysTick TimeBase.elf |

[£] GDB OpenOCD Debugging
~ [£] GDB PyOCD Debugging

(2] SysTick TimeBase APM32F103 Build Configuration: |Select ~
[£] GDB QEMU aarch6d Debugging O Enable auto build O Disable auto build
% Egs SE:E arm Debugging Configure Workspace Settings...

gnuar

[2] GDB QEMU riscv32 Debugging
[] GDB QEMU riscv64 Debugging
[£] GDB SEGGER J-Link Debugging
@ Launch Group

BUTG F required) Betore faunching

(® Use workspace settings

fipse Debugging (Deprecated)

Filter matched 17 of 67 items

@ Debug Close

After a new set of Geehy-Link configuration options is created, the main tab generally will
automatically add the elf file of the current project by default. If not, click Browse on the right, find
the elf file generated by the project compilation and manually add it.

Note: After different chip models are compiled, an elf file will be generated. If there is the need to
compile multiple chip models, a new set of Debug configuration can be created for different
models of the chip.

3.6.5 Configure Debugger tab

When building an Eclipse environment, if PyOCD path has been correctly configured, it will be
automatically identified here. If the PyOCD path configuration fails, the Browse of the Executable
path can be clicked to select the path of PyOCD. In the Debug probe bar, select the used
CMSIS-DAP emulator.

Check override target, select the corresponding chip model, and enter the following command in
Cmd to view the supported models. Here, apm32f103ze is used.

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

Add the pack path in other options, -- pack E:\ Geehy. APM32F1xx_DFP.1.1.0.pack.
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Figure 34 Geehy-Link Debugger Tab

S Debug Configurations

Create, manage, and run configurations ﬁ\

CHeEX BY - Name: [SysTick_TimeBase APM32F103 ]
[type fiter text |||/ Main /% Debugger] & startup| & Soures| [5 common| 2, SvD path
5 [E] C/C++ Application ByOCD Setup 2
[E] C/C++ Attach to Application Start pyOCD | .ﬂ"}’
[€] ¢/C++ Container Launcher .
[£] €/C++ Postmortem Debugger bie path: | [Crpy s ¢ Browse. | |Veriables-
[£] C/C++ Remote Application Actual [capy y i d

€ C/C++ Unit
GDB Hardware Debuggin
= 9sina GDE port
> [£] GDB OpenOCD Debugging
 [£] GDB PyOCD Debugging Cariiesng o A Allocate console for semihosting
SysTick TimeBase APM32F103
1 GDB QEMU aarché4 Debugging Debug probe: I GeehySemiconductor Geshy CMSIS-DAP (FS-00008803) ~ lnafrash

[£] GDB QEMU arm Debugging D Generic > CoreSighfTarget cortex m)

1
[£] GDB QEMU gnuarmediipse Debugging (Deprecated) | Override torget. [apm32103ze 1
[T] GDB QEMU riscv32 Debugging
(2] 508 QEMU risco Debugging e e

> [£] GDB SEGGER J-Link Debugging

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

Connect mode: Halt v
. Launch Group
Reset type: Default v
Flash mode: Sector erase v Smart flash
Halt at hard fault O Step into interrupts
Enable semihosting [ ] Use GDE syscalls for semihosting
Other options: --pack E:\Geehy.APM32F1xx DFP.1.1.0.pack

GDB Client Setup

ble name: | $(cross. _suffix] | Browse..| | Variables..

Actual executable: [arm-none-cabi-gdb |

Other options: | |~

Revert Appl
Filter matched 17 of 67 items evel pply

® G

3.6.6 Configure SVD Path tab
In the SVD Path tab, select the SVD file required for the chip. In this example, APM32F103xx.svd
is used, and the default file path of SVD is APM32F10x_SDK\Package\SVD.

Figure 35 Geehy-Link SVD Path Tab

Create, manage, and run configurations ﬁ\

EEE

[type fiter text

X 57 - Name: | SysTick_TimeBase APM32F103 ]

Main| 3 Debugger | b Startup | & Source | [ Common |5, SVD Path|
> [E] C/C++ Application VD filc (uscd by the periphcral registers vicwer may be svd.zip)
[T] 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 [£] GDB PyOCD Debugging
[c] SysTick_TimeBase APM32F103
[£] GDB QEMU aarch64 Debugging
[c] GDB QEMU arm Debugging
[c] GDB QEMU gnuarmedlipse Debugging (Deprecated)
[c] GDB QEMU riscv32 Debugging
[£] GDB QEMU riscv64 Debugging
> [€] GDB SEGGER J-Link Debugging
. Launch Group

File path: s (SDK V1 svd Browse... | Variables.. |

Revert Appl
Filter matched 17 of 67 items ever pply

®
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3.7 Debug interface

If Debug Configurations are completed, click Debug to debug. After the following figure appears,
click Switch to enter the Debug view.

Figure 36 Enter Debug View
= Confirm Perspective Switch X

. 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?

(] Remember my decision

Switch No

Figure 37 Debug View

0
N
i
i

2
)
B
[
s
x

0

a

[& maine

>
2
ELF

int mainvotd)
AP MINT_LEDate (L202);
SyaTick_Cantig(SysteacoreClock / 1008);

5 while(t)

#ls | A wowr_uenteggle(uenay;

Delay()s

booooooooooooooosooo

) console 11 Registers. (%) Problems (3 Executables @ Debugger Consale[] Memary
Moritors 4 3 5 [ DIGMICU: CHE0022000 3 | 4 New Renderings.

0042000
0xE0042000 BOtORAS
OxE0042004 00000007

Wiieabie pR— 85121374

3.7.1 Introduction to toolbars

!

: resume to full-speed operation; : suspend; : terminate; . : step into;

[ b
step over; - : step out; g2 : reset.
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3.7.2 Registers window

Select the Window>Show view>Registers option in the menu bar to view the values of general
registers.

Figure 38 Registers Option

. Help

(] New Window Hfl~or ey ~|m
£ Editor > Fox_hds  [Eox0
1 Appearance >

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

Perspective > B Console Alt+Shift+Q, C
Navigation > # Debug
& Debugger Console
Preferences &  Debug Sources
T C——— d = Disassembly
while (1) @ Error Log Alt+Shift+Q, L
{ APM MINT L @ Executables
APM MINI L % Expressions
- | 0 Memory
Delay () ; 0 Memeory Browser
} ! = Modules
5= OQutline Alt+Shift+Q, O
o “‘____ L . Peripherals
. L i [l Problems Alt+Shift+Q, X
B Console X 4 Registers [/ 6 Progress a

SysTick_TimeBase Debug [GDB 1 Project Explorer
crBe 00000000, conTroL IR |«

Signals

Security extension req (j
MSP_S = 00000000, MSP -
PSP S = 00000000, psp & Terminal
MSP_NS = 20020000, MSP &

ESP N5 = 20800000, BSE (. yjriaples Alt+Shift+Q, V
CONTROL 5 00, FRULTMA. 00

k=3

CONTROL NS 00, FAULTMA == Visualizer 00

Templates

Trace Control

Other... Alt+Shift+Q, Q

Reading all registers
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3.7.3

Figure 39 Registers Window

il Registers »

Name

« I General Registers

i ro
a1l

it primask
it basepri
it faultmask
it control

Peripherals window

LB 8 =8

Value

536870912
2
134217728
134218249
536870956
8389164
1223690256
537001976
135352840
536871228
243933480
16908416
2223046729
0x2001fff8
134218687
0x80006c4 <main+4=>
1627389952
537001976
545259520
0

0
0
0

In the menu bar, to view the values of peripheral registers, click the Window>Show

view>Peripherals option.
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3.7.4 Memory window

Figure 40 Open Peripherals window
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- - %@ Error Log Alt+Shift+Q, L
SysTick Config @ Executables
4 Expressions
while (1)
{ 0 Memory
apM MINI_L 0 Memory Browser
APM MINTI L = Modules
Delay(): = Outline Alt+Shift+Q, O
} | T
1 [20 Problems Alt+Shift+Q X
a1 =8 Progress
* - Project Explorer
* Registers
B - Signals
* @retval o B Templates
& Terminal
h f X % Trace Control
4 \{ro.\.d Delay (void) (= Variables Alt+Shift+Q, V
tick = 0; & visualizer
Other... Alt+shift+Q, Q

67 while (tick < 5

Figure 41 View Peripheral Registers

¥4 Registers 7. Peripherals 4B § = 8
Peripheral Address Description
(%, GPIOC 0x40011000 General purpose I/O
(%, GPIOD 0x40011400 General purpose I/O
=, GPIOE 0x40011800 General purpose I/O
(T %, GPIOF 0x40011C00 General purpose I/O
(% GPIOG 0x40012000 General purpose IfO
O& 12C1 0x40005400 Inter integrated circuit 1
D& 12Cc2 0x40005800 Inter integrated circuit 2
)% wDT 0x40003000 Independent watchdog
(& NVIC 0xEOQOE000 Nested Vectored Interrupt Controller
& PMuU 0x40007000 Power control
(% qsph 0xA0000000 Serial peripheral interface
()% RCM 0x40021000 Reset and clock management unit
(1% RTC 0x40002800 Real time clock
0 Memory X mywe |6 G| B~ 8 =0
Monitors % ® % 7. GPIOE: 0x40011800 * | % New Renderings...
“ GPIOE Register Address Value
~ 2 GPIOE 0x40011800
> ul CFGLOW 0x40011800 0x43344444
Wit CFGHIG 0x40011804 0x44444444
s i IDATA 0x40011808 0x0000FEFF
» it ODATA 0x4001180C 0x00000060
> il BSC 0x40011810 0x00000000
sl BC 0x40011814 0x00000000
Wil LOCK 0x40011818 0x00000000

To view the corresponding memory address of the register or variable, select "Window>Show
View>Memory" in the menu bar, click the "+" sign above the Memory window to view the
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corresponding Memory address of the current register or variable.

Figure 42 Open Memory Window
n Help

New Window Heflvo oy~
Editor > MOx hd.S [E0x0 i
Appearance > e
I % Breakpoints Alt+Shift+Q, B
Perspective > & Console Alt+Shift+Q, C
Navigation » % Debug
G Debugger Console

Preferences @ Debug Sources

APM MINI_LEDIn =¥ Disassembly

APM MINT LEDIR g grqp Log Alt+Shift+Q, L

SysTick Config @ Executables
57 Expressions

while (1)

¢ 0 Memory Browser

APM MINI_L
APM MINI_L = Modules
5= Outline Alt+Shift+Q, O
} Doyl 2. Peripherals
} 2 Problems Alt+Shift+Q, X
= Progress
=] .
* @brief A Ka  Project Explorer
* it Registers
x No & Signals
3T & Templates
60 x 1 No _ inal
61 * & Terminal
62 %/ € Trace Control
63=veoid Delay (void) = variables Alt+Shift+Q, V
64 { = e
65 tick = 0; == Visualizer
66 5
P whilalticl o o Other... Alt+Shift+Q, Q
Figure 43 Memory Window
0 Memory x mpwn 5 ||| (B[S %~ 8 =0
donitors [ %] % % |0x08000000 : 0x8000000 <Hex> X 4+ New Renderings...
@ GPIOE Address  0-2 4-7 8-B C-F
08000000 08000000 [JEI [ soos0008 5050008 Dios0OC

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 D5020008 D5030008 D50300C
08000070 D5030008 D5030008 D5030008 D50300C
08000080 05030008 D5030008 05030008 D50300C
08000090 D5030008 D5030008 D5030008 D30300C
080000A0  D5030008 D5020008 D5030008 D50300C
080000B0 D5030008 D5030008 D5030008 D50300C

AnAAAA~A mrAnAfAn nrAnAAAn mrAnAfAn nrAnAAs

3.7.5 Expressions window

To view the value of the corresponding variable, select the "Window>Show View>Expressions" in
the menu bar, click the "+" sign in the Expressions window to add and the variable can be viewed.
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Figure 44 Expressions Window

=

8

()=Variables ®s Breakpo... % Expressi.. X 2= Visualizer ® Modules == Disasse...

HE| % X %[5t 8
Expression Type Value
= tick volatile uint32 t 500

5 Add new expression I

Note: In Eclipse, if the program runs at full speed, the value of the corresponding variable cannot
be updated in real time. The change in the value of the variable can only be viewed when the
code stops running.

3.7.6 Disassembly window

In the Debug mode, click Instruction Stepping Mode to open the disassembly window.

Figure 45 Open Disassembly Window

EX

In the disassembly window, functions such as single-step debugging of assembly instruction can
be implemented at the breakpoint.

:I__!

1 g

e

| &if b o v

Figure 46 Disassembly Window

-=Variables % Breakpo... & Expressi... & Visualizer B\ Modules| 2 Disasse... x| = B
|Enter location here ~ || &1 @ [S/&E] [T = §

251 | Delay();
» 080006£2: bl 0x8000700 <Delay> =
43 BPM MINI LEDToggle (LEDZ);
0s000efe: b.n 0xB000626 <«main+38>
080006£8: movs ro, r0
080006fa: movs r0, #0
080006fc: 1dr r5, [pc, #B644] ;s (0xB8000adc)
080006fe: asrs r2, r4, #1
64 {

Delay:
08000700 push {7}
08000702 : add r7, sp, #0
65 tick = 0;
08000704: ldr r3, [pc, #24] ; (0xB000720 «<Delay+32>)
08000706: movs r2, #0
08000708 str r2, [r3, #0]
67 while (tick < 500);
0800070a: nop
0800070c: 1ldr r3, [pc, #16] ; (0x8000720 <Delay+32>)
0800070e: ldr r3, [r3, #0]
08000710: cmp.w r3, #500 ; Ox1f4
08000714: bcc.n 0x800070c <Delay+12>
€8 }
08000716: nop
08000718: nop
0800071a: mov sp, r7
0800071c: pop {r7}
0800071e: bx 1r
08000720: movs r0, r5
08000722: movs r0, #0

__libc init array:
08000724: push {rd, r5, ré, 1lr}
08000726: movs ré, #0
080007285 ldr r5, [pc, #48] ; (0x800075¢c <_ libc init
0800072a: ldr rd, [pc, #32] ; (0xB000760 < libc init
0800072c: subs rd4, rd, r5
0800072e: asrs rd, rd, #2
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3.7.7 Exit Debug view

Click the "Stop debugging" button to exit the Debug view. To enter the project view, click the
"C/C++" in the upper right corner.

Figure 47 Enter Project View

Ject Run Window Help

.| BRI R Rl e D
{2 B [@mainc X [§startup_apm32fi0x_hd.S  [E]0x0 = 8 Zp.x T B w-variables % Breakpoints % Expressions & Visualizer & Disassembly x =8
ggingl 33+ None ISl Enter location here - || GBI ryes
34 x Peripheral No debug context
5 None

38=int main(void)

39 {

40 SystemInit();

41 APM MINI LEDInit(LED2);
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How to import existing project

Eclipse can directly import the existing project. In the project view, click File->Import. In the
pop-up selection view, select General->Exiting Project into Workspace, click "Next", select the
Eclipse project path, and click finish to import the existing project.

Figure 48 Import Existing Project

S Import [m] X
| Select N\
i A
Create new projects from an archive file or directory. [g

Select an import wizard:

type filter text

| |~ &= General

LI Archive File

| | =* Existing Projects into Workspacel
. File System

[l Preferences

| 4 Projects from Folder or Archive
v =2 CfCH++

> = Git

> = Install

(?) < Back Finish Cancel

Figure 49 Select Existing Project
: Import O e

| Import Projects —
| |

Select a directory to search for existing Eclipse projects.

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

(O Select archive file: Browse...
Projects:
| I SysTick_TimeBase (E\eclipse-workspace\APM32F10x_SD|  Select All
Deselect All
1
Refresh
Options
[C) search for nested projects
[l Copy projects into workspace
[ Close newly imported projects upon completion
[CJ Hide projects that already exist in the workspace
Working sets
O add project to working sets New...
Select
®@ < Back Next > Finish Cancel
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How to debug in RAM

Step 1: Modify the project link script. Shown below is an example of modification.

/* Specify the memory areas */
MEMORY
{
FLASH (rx)
RAM (xrw)

- ORIGIN = 0x20000000, LENGTH = 20K
- ORIGIN = 0x20005000, LENGTH = 108K
}

Step 2: Modify the interrupt vector table and relocate to SRAM. Recompile the project after
finishing steps 1 and 2.

Figure 50 Change Interrupt Vector Address
== === [ R 2 " B R R = SR
[2 system_apm32f10x.c *

34 //#define SYSTEM CLOCK_24MHz
35 //#define TEM_CLOCK_3éMHz
36 //#define TEM CLOCK 48MHz

37 //#define SYSTEM CLOCK S€MHz (56000000
#define SYSTEM CLOCK 72MHz  (72000000)
39 //#define SYSTEM CLOCK_S8é€MHz (96000000)
Jhkk
7 4E‘ #define VECT TAB_SREM
43 erine VLLUT TAB OFFSRT uxUULUUU

44

Step 3: Right-click the project, select properties, select Debug Configuration->Startup in the
pop-up option box, and check RAM application.

Figure 51 Check RAM application

© Run Configurations o x

Create. manage. and run configurations

[CEemX[BE T~ Name: SysTick TimeBase Debug

|| type filter text

Build Docker Image
1 C/C++ Application
[€1 SysTick_TimeBase.elf
[ C/C++ Container Launcher
[€] C/C++ Remote Application
Cif C/C++ Unit
€1 C/C++ Unit Test (generic Test view)
@ Debug Adapter Launcher
© Docker Compose
@ DSF PDA Application
£] GDB OpenCCD Debugging
[£1 SysTick_TimeBase DebugOpenOCD
) GDB PyOCD Debugging
] GDB QEMU Debugging
] GDB SEGGER J-Link Debugging
[ SysTick TimeBase Debug
# Launch Group
Launch over Serial
4 Run Docker Image

Filter matched 19 of 20 items

@

[ Main | % Debugger # Startup & Source| [T Common 7. SVD Path
Initialization Commands

B initial Reset and Halt Type: Low speed: 1000 kHz
ITAG/SWD Speed: @ Auto (O Adaptive () Fixed kHz

8 Enable flash breakpoints

8 Enable semihosting Console routed to: @ Telnet () GDB client

B Enable SWO CPU freq: 0 Hz SWO freq: 0 Hz. Port mask: 0x1

Load Symbols and Executable

8 Load symbols

© Use project binary: SysTick_TimeBase.elf
O Use file:

Symbols offset (hex):

8 Load executable

O Use project binary:  SysTick_TimeBase.elf
D) Use file:

Executable offset (hex)

BRAM application (reload after each reset/restart)

Run/Restart Commands

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

Revert Apply

Bun Close

Step 4: Debug. The following figure shows the Debug view during debugging in RAM.
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Figure 52 Debug View during debugging in RAM

S eclip: kspace - SysTick_Ti ication/main.c - Eclipse IDE - 8 X

Ele Edit Source Refactor Novigate Search Project Run Window Help

(o 52 0% vim % S LS B-0r R i®Y - Gevlet Q ® Rt

1 Debug x (. Project Explorer = B [@system apm32fi0xc @ mainc X = B o Variabl.. % Breakp... % Expres.. [ Proper... & Multico... ™ Modules & Disasse... X 7 Periph.. = B
= 5 L [Enter location here || &1 ty BB | r= =

axiey ! ¥
« [ SysTick_TimeBase Debug [GDB SEGGER J-L -
« @ SysTick_TimeBase.eff

© 4 Thread #1 57005 (Suspended : Breaki 1=« 6 x7, 1r)
= maing at main.c:40 0x200006¢4. 2 I 200006c2:  add x7, sp, 40
. 0 > 240 SystemInit():
4 JLinkGDBServerCLexe i +200006c4: JEBY 0x200003d8 <SystemInit>
i arm-none-eabi-gdb S 41 APM_MINI_LEDInit (LED2):
o, #0

o Semihosting and SWV

9 SystemInit():
APM_MINI_LEDINit(LED2);
m_m_mxnu(u:u]) i

0x20000520 <APM MINI_LEDI
MINI_LEDInit (LED3);

0x20000520 <APM_MINI_LEDInit>
SysTick_Config(SystemCoreClock / 1000):

1dr £3, Ipc, #321 ; (0X2000068 <main+56>)

ldr 3, [r3, #0]

SysTick_Config (SystemCoreClock / 1000);

while (1)
5 s .
APM_MINI_LEDToggle (LED2) ; (0x200006fc <main+60>)

APM_MINI_LEDToggle (LED3);

Delay():

© Console x 14/ Registers *. Problems  Executables # Terminal @ Debugger Console 0 Memory SX x| &pEvES Qv iv=D
SysTick_TimeBase Debug [GDB SEGGER J-Link Debugging]
Reading all registers

Setting breakpoint @ address 0x200006C4, Size
Starting target CPU...

...Breakpoint reached @ address 0x200006cC4
Reading all registers

Removing breakpoint @ address 0x200006c4, Size = 2
Read 4 bytes @ address 0x200006C4 (Data = OXFESEFTEF)

Reading 64 bytes address 0x2001FFCO

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 |

, BPHandle = 0x0001

®
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6.2

How to use printf for printing
Steps of use

Step 1: Add the syscall.c file and add the following code to the file to define by adding _write

function, and redirect usart to __io_putchar function.

#include "apm32f10x_usart.h"

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

{
int Dataldx;
for (Dataldx = 0; 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;
}

Step 2: Use the printf function to print normally.
printf("Runing \r\n");

Configuration of printing floating point data

www.geehy.com

In the project view, select File->Properties option, and in C/C++ Build->Settings->Tool
Settings->GNU Arm Cross C Linker->Miscellaneous, check -u _prinft_float option.
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Figure 53 Check -u _prinft_float Option

S Properties for SysTick_TimeBase

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

Settings

Configuration: Debug [ Active ]

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

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

LN H

# Miscellaneous

v TOss Create Flash Image
& General

~ & GNU Arm Cross Print Size
2 General

Linker flags (-Xlinker [option])

~  Manage Configurations...

Build Artifact & *|*

&

Other objects

2

Generate map

"${BuildArtifactFileBaseName}.map"

[[J Cross reference (-Xlinker --cref)

[J 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 (--specs=nosys.specs)

[CIverbose (-v)

Other linker flags

Restore Defaults

Apply and Close

Apply

Cancel

Note:

1. When using printf printing, add \r\n at the end of the printed content, such as

printf("Running’\r\n").

2. If there is a high requirement for code size, it is not recommended to use printf. If printf is used

in GCC, the code size will be greatly increased.
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7

Revision History

Table 1 Document Revision History

Date
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June 13, 2023

1.0

First release
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Statement

This manual is formulated and published by Zhuhai Geehy Semiconductor Co., Ltd. (hereinafter referred to
as "Geehy"). The contents in this manual are protected by laws and regulations of trademark, copyright
and software copyright. Geehy reserves the right to correct and modify this manual at any time. Please
read this manual carefully before using the product. Once you use the product, it means that you
(hereinafter referred to as the "users") have known and accepted all the contents of this manual. Users
shall use the product in accordance with relevant laws and regulations and the requirements of this
manual.

1. Ownership of rights

This manual can only be used in combination with chip products and software products of corresponding
models provided by Geehy. Without the prior permission of Geehy, no unit or individual may copy,
transcribe, modify, edit or disseminate all or part of the contents of this manual for any reason or in any
form.

The "Geehy" or "Geehy" words or graphics with "®" or "TM" in this manual are trademarks of Geehy. Other
product or service names displayed on Geehy products are the property of their respective owners.

2. No intellectual property license

Geehy owns all rights, ownership and intellectual property rights involved in this manual.

Geehy shall not be deemed to grant the license or right of any intellectual property to users explicitly or
implicitly due to the sale and distribution of Geehy products and this manual.

If any third party’s products, services or intellectual property are involved in this manual, it shall not be
deemed that Geehy authorizes users to use the aforesaid third party’s products, services or intellectual
property, unless otherwise agreed in sales order or sales contract of Geehy.

3. Version update

Users can obtain the latest manual of the corresponding products when ordering Geehy products.

If the contents in this manual are inconsistent with Geehy products, the agreement in Geehy sales order or
sales contract shall prevail.

4. Information reliability

The relevant data in this manual are obtained from batch test by Geehy Laboratory or cooperative
third-party testing organization. However, clerical errors in correction or errors caused by differences in
testing environment may occur inevitably. Therefore, users should understand that Geehy does not bear

any responsibility for such errors that may occur in this manual. The relevant data in this manual are only
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used to guide users as performance parameter reference and do not constitute Geehy's guarantee for any
product performance.

Users shall select appropriate Geehy products according to their own needs, and effectively verify and test
the applicability of Geehy products to confirm that Geehy products meet their own needs, corresponding
standards, safety or other reliability requirements. If loses are caused to users due to the user's failure to
fully verify and test Geehy products, Geehy will not bear any responsibility.

5. Compliance requirements

Users shall abide by all applicable local laws and regulations when using this manual and the matching
Geehy products. Users shall understand that the products may be restricted by the export, re-export or
other laws of the countries of the product suppliers, Geehy, Geehy distributors and users. Users (on behalf
of itself, subsidiaries and affiliated enterprises) shall agree and promise to abide by all applicable laws and
regulations on the export and re-export of Geehy products and/or technologies and direct products.

6. Disclaimer

This manual is provided by Geehy "as is". To the extent permitted by applicable laws, Geehy does not
provide any form of express or implied warranty, including without limitation the warranty of product
merchantability and applicability of specific purposes.

Geehy will bear no responsibility for any disputes arising from the subsequent design and use of Geehy
products by users.

7. Limitation of liability

In any case, unless required by applicable laws or agreed in writing, Geehy and/or any third party providing
this manual "as is" shall not be liable for damages, including any general damages, special direct, indirect
or collateral damages arising from the use or no use of the information in this manual (including without
limitation data loss or inaccuracy, or losses suffered by users or third parties).

8. Scope of application

The information in this manual replaces the information provided in all previous versions of the manual.

©2022 Zhuhai Geehy Semiconductor Co., Ltd. - All Rights Reserved
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