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Introduction

This document is intended to help developers develop ABOV 32-bit microcontrollers (Arm Cortex-
MO/M0+/M3/M4) in the Keil MDK Version 5 integrated development environment.

This document explains how to configure the initial development environment from the preparation of
the Keil project to the environment variable setting, debugger setting, compilation, and debugging.

This document applies to the part numbers listed in Table 1.

Table 1. Applicable Devices

Base Product Part Number
A31G11x A31G112, A31G111
A31G12x A31G123, A31G122
A31G21x A31G213, A31G212
A31G22x A31G226, A31G224
A31G31x A31G316, A31G314, A31G313
A31G32x A31G324, A31G323
A33G52x A33G527, A33G526, A33G524
A33G53x A33G539, A33G538
A34G43x A34G43A, A34G430
A31M223 A31M223
A33M11x A33M116, A33M114
A34M41x A34M418, A34M416, A34M414
A34M420 A34M420
A34M456 A34M456
A34M718 A34M718
A31L12x A31L123, A31L122
A31L21x A31L214, A31L213
A31L22x A31L222, A31L221
A34L716 A34L716
A31C14x A31C144, A31C143
A31C12x A31C122, A31C121
A31C111 A31C111
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Reference Document

e Reference software URL in uVision User’s Guide

The following documents are available at www.abovsemi.com.

* User’'s Manuals, Datasheets, Application Notes for the products listed in Table 1.

* Reference software packages for the products listed in Table 1.
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1. Keil Project Preparation

1.1 Keil MDK Installation Path

The device’s Flash Programming Algorithm (PFA) file must exist in the designated folder of the Keil
MDK installation path prior to using a project in the Keil MDK integrated development environment.

The Keil installation path and the Flash Programming Algorithms folder are as follows:

e Default Keil MDK installation path: \Keil_v5\ARM

*  Flash Programming Algorithm path: \Keil_v5\ARM\Flash

Figure 1. Keil MDK Installation Path

keil v
ARM
ARMCC
ARMCLANG
BIM

Flash
FVP
Hip
MULink
PACK
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32-bit Microcontroller Application Note 1. Keil Project Preparation

1.2 How to Register Flash Programming Algorithm (FPA)

ABOV 32-bit Reference Software Packages include the Flash Programming Algorithm (FPA) files
to download firmware in Keil MDK. The component files must be copied manually prior to downloading
firmware to the target microcontroller in Keil MDK. First, copy the Flash Programming Algorithm (FPA)
files from the Flashloader folder in the reference software package to the Flash folder in the Keil MDK
installed folder. Detailed information about each product’'s configuration is described in the following
section.

Figure 2. Copying Flash Programming Algorithm (FPA) Files

Reference software package

Core

Document

Drivers
Examples KEIL IDE installation path
w Flashloader W Keil_v5
1AR Copy *.FLM - ARM
Kell I ARMCC
[ AZama20_CFLASH.FLM ARMCLANG
or ||
[7) AZ4M420_DFLASHFLM BIN
| Reference software package
» 3%
tone Paste *.FLM . A
driver '
Hip

example
library
~ toolchain
gee
far

~ keil

| flashloader
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1.2.1 Flash Programming Algorithm (FPA) Files

The Flash Programming Algorithm (FPA) files of the reference software package for KEIL MDK are
in the path below:

\Flashloader\Keil or \toolchain\keil\flashloader

Table 2 shows the directory name to be installed in the Keil installation path and the FPA file for the
target device. Follow the procedure below to complete the copy-and-paste process:

1. Copy the FPA file provided by Reference Software Package.
2. Move into the ‘Flash’ folder in the Keil MDK installation path.

3. Paste the copied FPA file into the created folder flashloader.
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1. Keil Project Preparation

Table 2. Target Devices and Flash Programming Algorithm Files

Target Device

Flash Programming Algorithm
File

Code Flash Area for
Algorithm

RAM Area for Algorithm

A31G112 (32 KB)

A31G11x_FLASH.FLM

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

A31G111 (16 KB)

A31G11x_FLASH.FLM

0x0000_0000 ~ 0x0000_3FFF
(16 KB — Size: 0x4000)

0x2000_0000 ~
0x2000_OFFF

(4 KB — Size: 0x1000)

A31G123 (64 KB)

A31G12x_FLASH.FLM

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

A31G122 (32 KB)

A31G12x_FLASH.FLM

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

0x2000_0000 ~
0x2000_17FF

(6 KB — Size: 0x1800)

A31G213 (64 KB)

A31G213_64.FLM

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

A31G212 (32 KB)

A31G212_32.FLM

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

0x2000_0000 ~
0x2000_17FF

(6 KB — Size: 0x1800)

A31G226 (256 KB)

A31G226.FLM

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

A31G224 (128 KB)

A31G224.FLM

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x2000_0000 ~
0x2000_4FFF

(20 KB — Size: 0x5000)

A31G316 (256 KB)

A31G316_256.FLM

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

A31G314 (128 KB)

A31G314_128.FLM

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

A31G313 (64 KB)

A31G313_64.FLM

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

0x2000_0000 ~
0x2000_3FFF

(16 KB — Size: 0x4000)

A31G324 (128 KB)

A31G324_128.FLM

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

A31G323 (64 KB)

A31G323_64.FLM

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

0x2000_0000 ~
0x2000_3FFF

(16 KB — Size: 0x4000)

A33G527 (384 KB)

A33G527_Code_Flashloader.flm
A33G527_Data_Flashloader.flm

0x0000_0000 ~ 0x0005_FFFF
(384 KB — Size: 0x60000)

A33G526 (256 KB)

A33G526_Code_Flashloader.fim
A33G526_Data_Flashloader.flm

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

A33G524 (128 KB)

A33G524_Code_Flashloader.fim
A33G524_Data_Flashloader.flm

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x2000_0000 ~
0x2000_5FFF

(24 KB — Size: 0x6000)

A33G539 (768 KB)

A33G539_Code_Flashloader.flm
A33G539_Data_Flashloader.flm

0x0000_0000 ~ 0x000B_FFFF
(768 KB — Size: 0xC0000)

A33G538 (512 KB)

A33G538_Code_Flashloader.flm
A33G538_Data_Flashloader.flm

0x0000_0000 ~ 0x0007_FFFF
(512 KB — Size: 0x80000)

0x2000_0000 ~
0x2000_5FFF

(24 KB — Size: 0x6000)

A34G43A (2048 KB)

A34G43A_CFLASH.FLM
A34G43x_DFLASH.FLM

0x0000_0000 ~ 0x001F_FFFF
(2048 KB — Size: 0x200000)

0x2000_0000 ~
0x2003_FFFF

(256 KB — Size: 0x40000)

A34G430 (1024 KB)

A34G430_CFLASH.FLM
A34G43x_DFLASH.FLM

0x0000_0000 ~ 0x000F _FFFF
(1024 KB - Size: 0x100000)

0x2000_0000 ~
0x2003_FFFF

(256 KB — Size: 0x40000)

A31M223 (64 KB)

a31m223_code.fim

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

0x2000_0000 ~
0x2000_1FFF

(8 KB — Size: 0x2000)

A33M116 (256 KB)

A33M116_CFLASH.FLM
A33M116_DFLASH.FLM

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

A33M114 (128 KB)

A33M116_CFLASH.FLM
A33M116_DFLASH.FLM

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x2000_0000 ~
0x2000_3FFF

(16 KB — Size: 0x4000)
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1. Keil Project Preparation

32-bit Microcontroller Application Note

Table 2. Target Devices and Flash Programming Algorithm Files (continued)

Target Device

Flash Programming Algorithm
File

Code Flash Area for
Algorithm

RAM Area for Algorithm

A34M418 (512 KB)

a34m41x_cflash.fim
a34m41x_dflash.flm

0x0000_0000 ~ 0x0007_FFFF
(512 KB — Size: 0x80000)

A34M416 (256 KB)

a34m41x_cflash.fim
a34m41x_dflash.flm

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

0x2000_0000 ~
0x2000_FFFF

(64 KB — Size: 0x10000)

A34M414 (128 KB)

a34m41x_cflash.fim
a34m41x_dflash.flm

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x2000_0000 ~
0x2000_7FFF

(32 KB — Size: 0x8000)

A34M420 (1024 KB)

A34M420_CFLASH.FLM
A34M420_DFLASH.FLM

0x0000_0000 ~ 0x000F_FFFF
(1024 KB — Size: 0x100000)

0x2000_0000 ~
0x2000_FFFF

(64 KB — Size: 0x10000)

A34M456 (256 KB)

A34M456_code.FLM
A34M456_data.FLM

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

0x2000_0000 ~
0x2000_7FFF

(32 KB — Size: 0x8000)

A34M718 (512 KB)

A34M718_code.FLM
A34M718_data.FLM

0x0000_0000 ~ 0x0007_FFFF
(512 KB — Size: 0x80000)

0x2000_0000 ~
0x2000_FFFF

(64 KB — Size: 0x10000)

A31L123 (64 KB)

A31L12x_FLASH.FLM

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

A31L122 (32 KB)

A31L12x_FLASH.FLM

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

0x2000_0000 ~
0x2000_1FFF

(8 KB — Size: 0x2000)

A31L214 (128 KB)

A31L.213 (64 KB)

A31L21x_FLASH.FLM
A31L21x_DataFlash.FLM

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

0x2000_0000 ~
0x2000_4FFF

(20 KB — Size: 0x5000)

A31L222 (32 KB)

A31L221 (16 KB)

A31L22x_FLASH.FLM

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

0x0000_0000 ~ 0x0000_3FFF
(16 KB — Size: 0x4000)

0x2000_0000 ~
0x2000_0FFF

(4 KB — Size: 0x1000)

A34L716 (256 KB)

A34L716_code.FLM
A34L716_data.FLM

0x0000_0000 ~ 0x0003_FFFF
(256 KB — Size: 0x40000)

0x2000_0000 ~
0x2000_5FFF

(24 KB — Size: 0x6000)

A31C144 (128 KB)

a31c14x_code.fim

0x0000_0000 ~ 0x0001_FFFF
(128 KB — Size: 0x20000)

0x2000_0000 ~
0x2000_1FFF
(8 KB — Size: 0x2000)

A31C143 (64 KB)

a31c14x_code.fim

0x0000_0000 ~ 0x0000_FFFF
(64 KB — Size: 0x10000)

0x2000_0000 ~
0x2000_1FFF
(8 KB — Size: 0x2000)

A31C122 (32 KB)

a31c12x_code.fim

0x0000_0000 ~ 0x0000_7FFF
(32 KB — Size: 0x8000)

0x2000_0000 ~
0x2000_17FF
(6 KB — Size: 0x1800)

A31C121 (16 KB)

a31c12x_code.fim

0x0000_0000 ~ 0x0000_3FFF
(16 KB — Size: 0x4000)

0x2000_0000 ~
0x2000_17FF
(6 KB — Size: 0x1800)

A31C111 (16 KB)

a31c111_code.flm

0x0000_0000 ~ 0x0000_3FFF
(16 KB — Size: 0x4000)

0x2000_0000 ~
0x2000_07FF
(2 KB — Size: 0x800)
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32-bit Microcontroller Application Note 2. Create New Keil pVision Project

2. Create New Keil pVision Project

To create a new Keil MDK project, follow the procedure below:

1. Select the New pVision Project in the Project menu, then the file browser dialog box appears.
2. Navigate to the location where the new project will be created.

3. Click New folder to create the new project folder if necessary.

4. Type the project name according to the purpose.

5. Click the Save button to complete the project creation.

Figure 3. New pVision Project Menu

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
By J New pVision Project..,
> New Multi-Project Workspace...
& e
Open Project...
Project
> . - Close Project
= "3 Project: Gpic
=) @3 Target Export
¥ d Start Manage
#Ld CMS
r Select Device for Target
¥ L d Drive
5 G Mair : Kemove item
A\ Options for Target ‘Target 1°...
Clean Targets
|~ Build Target
[*%] Rebuild all target files
&2 Batch Build
@ Batch Setup...
Translate
Stop bulld
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2. Create New Keil yVision Project 32-bit Microcontroller Application Note

6. Selectthe target processor in the Device tab when the Options for Target dialog box appears.
For example, the target processor of A34M420 devices is ARMCM4_FP of the ‘ARM Cortex
M4’ in the ARM category (See the red box in Figure 4).

Figure 4. Target Device Selection

a Options for Target "Target |
Device | Target| Output| Listing | User | C/C++| Asm | Linker | Debug | Utilities |
lSa!zw.n.- Packs ‘;]
Vendor: ARM Scftware Pack
Device: ARMCM4_FP Pack: [ARM.CMSIS59.0
Toolset: ARM URL:  hitto://veww keil.com/pack/
# ‘I3 ARM Cortex M23 _a| |The Cortex-M4 processor is an entrydevel 320t Am Cortex processor &
%2 ARMC M3 : for a beoad range of embedded applications. & offers
il g ontex benefits to developers. Ncludng - simple. easy touse
“% ARM Cortex M33 model- highly efficient ultradow power operation-

excellent code density- deterministic, high-pedformance intemmupt
W-mﬂmﬂyw&hﬂdh&«u-ﬂm

& “13 ARM Cortex M35P
“3 ARM Cortex M4
@ ARMCM4

a

CMSDK_CM4
& CMSDK_CM4_FP

< | v~ v

oK | Cancel | Defaults Help I
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32-bit Microcontroller Application Note

Table 3. Device Selection Based on Product Series

2. Create New Keil pVision Project

Product Series Category ARM Device Name
A31G11x ARM Cortex MO plus ARMCMOP
A31G12x ARM Cortex MO plus ARMCMOP
A31G21x ARM Cortex MO plus ARMCMOP
A31G22x ARM Cortex MO plus ARMCMOP
A31G31x ARM Cortex MO plus ARMCMOP
A31G32x ARM Cortex MO plus ARMCMOP
A33G52x ARM Cortex M3 ARMCM3
A33G53x ARM Cortex M3 ARMCMS3
A34G43x ARM Cortex M4 ARMCM4_FP
A31M22x ARM Cortex MO plus ARMCMOP
A33M11x ARM Cortex M3 ARMCM3
A34M41x ARM Cortex M4 ARMCM4_FP
A34M420 ARM Cortex M4 ARMCM4_FP
A34M456 ARM Cortex M4 ARMCM4_FP
A34M718 ARM Cortex M4 ARMCM4_FP
A31L12x ARM Cortex MO plus ARMCMOP
A31L21x ARM Cortex MO plus ARMCMOP
A31L22x ARM Cortex MO plus ARMCMOP
A34L716 ARM Cortex M4 ARMCM4_FP
A31C14x ARM Cortex MO plus ARMCMOP
A31C12x ARM Cortex MO plus ARMCMOP
A31C111 ARM Cortex MO plus ARMCMOP
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2. Create New Keil yVision Project 32-bit Microcontroller Application Note

7. If the Manage Run-Time Environment window appears right after the project setup, click the

OK button to complete the project creation.

Figure 5. Manage Run-Time Environment Window

kA wanage Run-Time Environment X
Software Component Sel.  Variant Version  Description
& cmsis Cortex Microcontroller Software Interface C
@ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver
& Compiler ARM Compiler 172 | Compiler Extensions for ARM Compiler 3 and ARM Compiler 6
@ Device Startup, System Setup
@ File System MDK-Plus w16.153 File Access on various storage devices
Graphics MDK-Plus 6240 |User Interface on graphical LCD displays
@ Network MDK-Plus 7180 1Pvd using Ethernet or Serial protocels
@ use MDK-Plus w 6.16.1 USB C with various device classes
‘ |
Validation Output Description
Resolve | [SelectPa,.. | Details Cancel Help
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32-bit Microcontroller Application Note 2. Create New Keil pVision Project

8. When the project is successfully created, the project name and target name will appear in the
Project pane.

Figure 6. Project Window and Project Pane

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

gﬁﬁcﬂﬁl&@ﬂ"@ e = | B R R EEE G| B sawrset .E&‘l@v"o@ﬂvl‘\|

e B E @ | W rargett M& &2 e
Project 7
=% Project: test

(=43 Target1

3 Source Group 1

i Project| € Books | {} Func...[ 0, Temp..]

Build Output

ULINK2/ME Cortex Debugger
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3. Add Group and Source Code to Project 32-bit Microcontroller Application Note

3. Add Group and Source Code to Project

This chapter explains how to add groups and source code files to the newly created Keil MDK project.

3.1  Add Group to Project

1. Right-click the desired location in the Project pane to add a group.

2. Add a group by clicking Add Group... in the drop-down menu.

Figure 7. Add Group... in Drop-Down Menu

Project 3 B
=-“t3 Project: test
=45 Target 1
£ Sou ,ﬁ& Options for Target 'Target 1'... Alt=F7

Add Group...

Manage Project [tems...

4| Rebuild all target files

Build Target Fr

v | Show Indude File Dependencies
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32-bit Microcontroller Application Note 3. Add Group and Source Code to Project

3. Add the group names of ‘Main’, ‘Startup’, ‘Drivers’, and ‘CMSIS’ below the target name, as
shown in Figure 8. After that, source codes should be located in the appropriate group
according to the purposes when adding a source code to the target. The properties of the
groups are described in Table 4.

Figure 8. Adding Source Files to Group

Project L x
5 "3 Project: Gpio_LedBlinky
= @ Target 1

7 L Main

+) L4 Startup

# L4 Driver
CMSIS-CMAF
4K Options for Group "CMSIS-CM4F ... Alt+F7

2 —

Add New Item to Group "CMSIS-CM4F ...
Add Existing Files to Group 'CMSIS-CM4F'...
Remove Group 'CMSIS-CM4F" and its Files

Y Rebuild all target files
L%l Build Target F7

&b Manage Project items...

v Show Include File Dependencies

Table 4. Description of Groups in Project

Group Description
Main Source code that performs the main or user code
StartUp Vector tables that are first executed immediately after boot and before entering main()
Drivers HAL driver source code for peripheral control
CMSIS-CMx | System initialization source code
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3. Add Group and Source Code to Project 32-bit Microcontroller Application Note

3.2 Add Source Code to Project

To add source code to the project, double-click on the group name or right-click on the group name in
the Project pane and select the one shown below from the drop-down menu.

e Add New Item to Group ‘Group name’...: to add a new item or create a file to the project.

e Add Existing Files to Group ‘Group name’...: to add a file that already exists to the project.

For example, Figure 9 shows the dialog box for adding a new item to the ‘CMSIS-CM4F’ group. To add
a new file, select the file type, specify the file name and location, and click the Add button to create and
add the new file to the project.

Figure 9. Add New Item to Group...

Project BB Add New tem to Group "TMSI-CMEF ®
% Project: Gpio_LedBlinky r ) ¢ Fie tol 1 add n Bels) b e profect.
o Target1 J S
# 3 Main ] Ces File (cpo)
# (3 Startup A dsm File (.5}
# LA Driver |
0 L0 OMSIS.OMJF ﬂ Headar File LR}
}X Options for Group "CMSIS.CMAF ... ARR+F7 :] Taxt File { 1}
Add New Item to Group "CMSIS-CMAF ., }J-.*Irnagr\ Fila £.=1

Add Basting Files to Group ‘CMSIS-CMSF .. ﬂ Usar Code Templaia

Remove Group ‘CMSIS-CM4F’ and its Files

Rebuild all target files

Tyoe:
L5 Bulld Target F7

Mame:
b Manage Project Items... Locaton: = r—— AR L IS TN A T Ix. BV T ————T—
v | Show Indude File Dependencies ] Cose J Helo

Figure 10 shows the file browser for adding the existing file to the ‘app’ group. To add existing files to
the target, select the files in the file system and click the Add button to add the files to the project. The
file browser allows multiple files to be selected and added simultaneously.

Figure 10. Add Existing Files to Group...

Project L x| K Add Files to Group "Main' x|

% Project: Gpio_LedBlin|

s e by e YR Gpic_Ledslinky ~| « ®crE-

= @9 Target 1
5 C8 Main oE SuB @i #E
3 [ Startyy ,l,\ Options for Group ‘Main'... Alt-F7 AR 2023-10-11 2% £:59 o
+ Dri Keil 2023-11-27 2% 512 o

2. Uriver Add New Item to Group "Main'... e raing 2023-10-11 2% 5:57 C &

513 CMSIS s dd Existing Files to Group ‘Main'« < Port_Setting.c 20230704 2 301  C B!

Remove Group ‘Main’ and its Files

Rebuild all target files
Build Target F7 g O1EM) main.c Add

Manage Project Items... ER A All files (4 | Close

Show Include File Dependencies

< B EE
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32-bit Microcontroller Application Note 3. Add Group and Source Code to Project

3.3 Target Project Example

Figure 11 shows the group and file configuration of the ‘Gpio_LedBlinky’ example project provided in
the A34M420 Software Package.

Figure 11. ‘Gpio_LedBlinky’ Example Project

Project B X |
= % Project: Gpio_LedBlinky
-} %2 Target1
- ¥ Main
_] main.c
_] 234m420_debug.c
L) a34md20_port_init.c
_] 234m420_system_setting.c
- L Startup
2] a34m420_startup_arm.s
=) & Driver
_] 234md20_dma.c
] 234md20_gpio.c
_J a34md420_scu.c
_] 234m420_uart.c
-} 7 CMSIS-CM4F
_] a34m420_system.c

The groups, source codes, and file paths of the ‘Gpio_LedBlinky’ example project are described in Table
5.

Table 5. Description of Groups in Project

Group Source Code (Example) Relative File Path (Example) Description
main.c
a34m420_debug.c j
Main —CIeDug-s \example\starterkit\Gpio_LedBlinky | /orkspace for project
a34m420_port_init.c development

a34m420_system_setting.c

CMSIS Core Device Startup

Startup | a34_m420_startup_arm.s \core\device\a34m420\source File for ABOV Target Device

a34m420_dma.c
a34m420_gpio.c

Device driver interface files
that allow the program to

Driver 234mA420_scu.c \driver\a34m420\source communicate with the ABOV
a34m420_uart.c Target Device
CMSIS- . System configuration File for
CMx a34m420_system.c \core\device\a34m420\source ABOV Target Device
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32-bit Microcontroller Application Note

The Keil MDK projects in the Reference Software Package consist of the following folders. In Figure

12, the root folder contains nine folders, and a description of each folder is as follows:

20

Core

— The CMSIS header files are provided as a standard for the Cortex-M architecture, and the
device-specific C and assembly files are located.

Document

— The documents explaining the operation, arguments, and return value of each function in
the HAL drivers are located.

Driver
— The C source codes and header files of the HAL driver are located.
Examples

— The example codes for each peripheral using the HAL driver are located and can be
executed for the corresponding peripherals.

Flashloader

— Files related to the debugger interface settings and flash downloader for each
development environment are located.

Ini

— Files for initializing the target device, including ROM, RAM, Stack Pointer, Program
Counter, etc., are located.

SFR and SVD

— Files used in the system viewer to inspect or modify peripheral registers during debugging
are located.

Release

— Contains text files related to software version information, bugs, issues, fixes, etc.

\BO\
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Figure 12. Directory Structure of Reference Software Package Project

3. Add Group and Source Code to Project

>

Core

CMSIS

Device

Crocument

Dirivers

Examples

Flashloader

IAR

kel

Ini

ofr

VD

Release

©EEO® © OO ©

o
Py

Core

- Cmsis

» Device

Document

Drriver

Example

Library

Toolchain

> GCC

» IAR

w Keil

Flashloader

[ni

ofr

SvD

Release

@ CIORONING

@O

NOTE:

1. The reference software package folder structure may vary in part depending on the target device.
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4. Keil MDK Environment Settings 32-bit Microcontroller Application Note

4. Keil MDK Environment Settings

This chapter describes the project option settings for compiling and debugging the Keil MDK project.
Select the ‘Options for Target...” in the Project menu to open the ‘Options for Target’ dialog box.

Figure 13. Keil MDK Project Option Menu

Project B X |
=1 "1 Project: Gpio_LedBlinky
= % Target 1 _ ‘ :
568 Main A\ Options for Target ‘Target 1'... Alt=F7
# (d Startup Add Group...
# [ Driver dh Manage Project Items...
+ . CMSIS-CM4|

v | Show Include File Dependencies

4.1 Device

The target device can be selected on the ‘Device’ tab, as shown in Figure 14. If separate use of flash
memory is required, enable the option and enter the required flash memory size as follows.

Figure 14. Target Device Selection on ‘Device’ Tab

V)
Device | Target | Output| Listing | User | C/C++| Asm | Linker | Debug | Utilities |
'E-:‘Ya..a e Packs j
Vendor: ARM Scftware Pack
Device: ARMCM4_FP Pack: IARM.CHSISS S0
Toolset: ARM URL:  hitp://woww keil.com/pack/
Search [
% ARM Cortex M23 | [The Cortex-M4 processor is an entrydevel 320t Am Cortex processor &
%2 ARM C 3 [designed for a broad range of embedded applications, & offers
v ortex M signfiicant benefits to developers, Including - simple easy touse
% ARM Cortex M33 . model- highly efficient ukradow power operation-
G iexcellent code density- deterministic,. high-pedformance intermupt
¥ ARM Cortex M35P handing- upward compatibiity with the rest of the Codtex-M processor
“% ARM Cortex M4 Family
@ ARMCM4
CMSDK_CM4
CMSDK_CM4_FP
«| 2, | v~
OK | Cancel Defaults Help |
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32-bit Microcontroller Application Note 4. Keil MDK Environment Settings

4.2

Target

The target device’s memory information and SFR file can be set on the Target tab. Each setting is

described below:

NOTES:

System Viewer File:

A. The SFR file is to be loaded from the path “\sfr’. The SFR file is the information file for
displaying and controlling peripheral registers in the System Viewer when debugging.

Read/Only Memory Areas and Read/Write Memory Areas:
A. Adjust the size of ROM and RAM according to the microcontroller memory specification.(")
i. IROM1: start 0x0000_0000, size 0x0008_0000

ii. IRAM1: start 0x2000_0000, size 0x0000_8000

If the memory setting is incorrect, errors may occur when downloading firmware to the target device. Please refer to
Table 2.

The size of the IROM is generally the same as the size of the Code Flash area of the target device.

However, in the case of a device that can separate the bank, please use it according to the size of the bank. If banks
are not divided and used, all code flash areas can be used.

Ex) A34M420 Code Flash size = 0x0010_0000, Bank size = 0x0008_0000,
Not used bank function: IROM size: 0x100000, using the bank function: IROM size: 0x80000.)

Figure 15. SFR File and Memory Configurations on Target Tab

F

Options for Target ‘Target 1' X

Device | Target JOutput | Listing | User | C/C++| Asm | Linker | Debug | Utilities |

ARM ARMCM4_FP Code Generation | 5
ARM Compiler:  |Use default compiler version 5+
Xal (MHz): |12.0
Operating system: | None =1 | Use Cross-Moduie Optimization
System Viewer File: ¥ Use MicroLIB I” Big Endian

|..W..W. 4. Mhoolchain kel Wsfra34m420 SFR ;I@_)Ioaﬁng Point Hardware: | Single Precision |
Iv Use Custom File

Read/Only Memory Areas Read/Write Memory Areas
default off-chip Start Size Startup default offchip Start Size Nolnit
™ ROMI: | | s ™ RaMI | | r
r  Rom2 | | e ™ RAM2 | | I
™ RoM3: | | e ™ RAM3: | | r
anchio an.chio
¥  IRoM1: [&0 [0x30000 & W IRAM1: [0x20000000 [0:8000 r @
™ IRoM2: | | s ™ RAMZ: | | ~

0K | Cancel ‘ Defaults | Help

\BO\ 2

SEMICONDUCTOR



4. Keil MDK Environment Settings 32-bit Microcontroller Application Note

4.3 Output and Listing

An Intel HEX format file can be created from the project’s output executable on the Output tab by
following the procedure below:

1. Create HEX file: Check the ‘Create HEX File’ option to create a hex extension file. if this
option is not enabled, only binary files with the “*.axf’ extension are generated.

2. Name of Executable: Type the name of the executable file of the build output.

3. Select Folder for Objects...: Set the path for the object files of the build output. By default,
the ‘Objects’ and ‘Listings’ folders are automatically created after the build. These folders
contain files such as objects, maps, and project build results.

Figure 16. Option Settings on Output Tab

’ Options for Target ‘Target 1'
Device | Target Listing | User | C/C++| Asm | Linker | Debug | Lhilities |

I Select Folder for Objects [I @ Name of Execulable'l ‘GDIO_LEchﬂk)' I @

+ Create Executable: ‘WObjectsWGpio_LedBlinky

[¥ Debug Information I~ Create Batch File

| ¥ Crate HEXFie |®

[v Browse Information

" Create Library: ‘#Obijects'WGpio_LedBiinky lib

0K Cancel Defaults | Help
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44 C/C++

This section describes the C/C++ compiler settings in the C/C++ tab shown in Figure 17.

4. Keil MDK Environment Settings

In this tab, C/C++ compiler settings such as Preprocessor Symbols, Language/Code Generation,
and Include Paths can be configured. For the basic settings of the reference software package, follow

the procedure below:

1. Optimization: There are four levels of optimization options, and the higher the level, the more
the compiler optimizes the code with an optimization strategy for size or speed efficiency.

2. Include Paths: To add or remove the include path for compiling, click the button on the right
of the current include path. Then, the Folder Setup dialog box will appear on the right side.
The compiler will refer to the Include Paths in the list to find header and source files included
in the project while compiling.

3. Preprocessor symbols, Define: Define the preprocessor symbols for the whole project files.
This option is the same with #if, #ifdef, or #ifndef in the source code.

Figure 17. Optimization Level and Include Paths Settings on ‘C/C++ Tab

m Options for Target Target 1'

Preprocessor Symbols

Device | Target| Output | Listing | User \ Asm | Linker | Debug | Utilities |

Define I CONFIG_DEBUG=1CONFIG_DEBUG_SERIAL_FIFO=1 I@

Undefine:

Language / Code Generation Setup
LIESCs Shicod e Warings: [4 Wamings <] Setup Compiler Include Paths fX[ 2+
Optimize for Time [ Plain Charis Signed [~ No Auto Includes WO W W WooreWemsisWinclude
W W W Weoredevice a3dmd20Winciude

[~ Spiit Load and Store Multiple I Read-Only Postion Independent ¥ €99 Mode W W W dnivertia34m420Winclude

[~ One ELF Section per Function ™ Read-Write Posttion Independent I~ GNU W W W Wibrary fdebuginclude

hg;‘;i . Ha34ma20; . . Y. . HcoreWemsis Windude:. . 4. 4. . WcoreWdevice Waddma20 | ®

Misc ‘
Controls
Compiler |-c99 ¢ —cpu Cortex-M4fp -D__MICROLIB i g 00 —apcs=interwork - ../../a34m420 -
control /.1 fcore/cmsis/include -| ./_/ /. /_/core/device/a34m420/include -|
stiing
0K Cancel Defaults | Help oK Ol
Table 6. Icons in Folder Setup Dialog Box
Icon Menu Description
______ New (Insert) Inserts new include paths of the header file.
X Delete Deletes the selected include paths of the header file.
4+ Move up Moves the order of the selected include paths of the header file upwards.
+ Move down Moves the order of the selected include paths of the header file downwards.
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4.5

32-bit Microcontroller Application Note

Listings, User, Linker and Asm

Other options, such as the Listings, User, Linker, and Asm tabs, can also be configured. The default

values are shown in Figure 18.

Figure 18. Option Tabs of Listing, User, Linker, and Asm

KA options for Target Target 1°

X KA oOptions for Target "Target 1'

X
Device | Target| Output [Listing [Juser | C/C++| Asm | Linker | Debug | Uties | Device | Target| Output| Listing[ User ] C/Cov] Asm | Linker | Debug | Uiiies |
Select Folder for Listings.. Page Width: |79 —j  Page Length: [66 3 Command items User Command Stop on Exiv.  Su.
= Before Compile C/C++ File
B e ke I~ Run#1 125 Not Specified [
¥ Cross Reference [~ Run#2 (5] Not Specified [
& Before Build/Rebuild
I C Compiler Listing: #Listings " txt [~ Run#1 (23] Not Specified [
™ C Preprocessor Lising: Wiistings¥-i [~ Run#2 (23] Not Specified [
£ After Build/Rebuild
[~ Run#1 (23] Not Specified [
[~ Run#2 (23] Not Specified [
IV Linker Listing: #fListings*#app map
¥ Memory Map ¥ Symbols ¥ Size Info
¥ Calgraph ¥ Cross Reference ¥ Totals Info
¥ Unused Sections Info I Run "After-Build' Condtionally
W Vencers info ¥ Beep When Complete I™ Start Debugging
0K Cancel ‘ Defaults | Help ‘ 0K | Cancel ‘ Defaults | Help
b )
Options for Target Target 1° X Options for Target Target 1" X
Device | Target| Output| Listing | User | C/C#+| Asm Debug | Utilities | Device | Target| Output | Listing | User | C/C++ Linker | Debug | Utilities |
¥ Use Memory Layout from Target Dialog X/0 Base. Conditional Assembly Conirol Symbols
[” Make RW Sections Posttion Independent. R/O Base: Del I
ine
[~ Make RO Sections Postion Independent RAW Base . |
I Dont Search Standard Libraries ]
% Report might fai’ Coniions as Eors L e

Scatter
File

Misc
controls

Linker
control

—cpu Cortex-M4fp “.0
Hibrary_type=microlib strict -scatter " #Objects'app sct”

I™ ReadOnly Postion Independent
I™ Read-Write Posttion Independent
[~ Thumb Mode
I™ No Wamings

[™ Split Load and Store Multiple:

[~ Execute-only Code
[~ No Auto Includes

Include |
Paths

Misc I
Controls

Assembler
control
string

—cpu Cortex-M4fp i - -apes=interwork —pd "__MICROLIB SETA 1"
[ WRTEW _Target_1

0K Cancel Defaults

Help

o |

Cancel

Defaults

Help
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32-bit Microcontroller Application Note 4. Keil MDK Environment Settings

4.6

Debug

To debug the target ABOV 32-bit microcontrollers in the Keil MDK project environment, a debugging
tool that supports the CMSIS-DAP interface is required.

32-bit Microcontroller Starter Kit Board

ABOV A-Link/A-Link2/A-LinkPro Debugger(CMSIS-DAP compatible)

ARM KEIL ULINK2

Segger J-Link

As shown in Figure 19, users can configure the debugging options on the Debug tab by following the

procedure below:

1.

Use Simulator or Use Debugger: The users can choose between Use Simulator and Use
Debugger. Check Use Simulator to simulate with a virtual device or Use Debugger to debug
a target device directly. If the users select Use Debugger, find the debugger’s name from the
drop-down menu, and select the debugger.

2. Run to main (): This option determines whether to start with main () or startup code (*.s) at
the startup sequence after booting.

3. Initialization File: Click the Edit... button to set the initialization file (*.ini) of the SP (Stack
Pointer) and PC (Program Counter). The *.ini file path is ‘~/toolchain/keil/ini’.

4. Settings: As clicking the Settings button, the CMSIS-DAP Cortex-M Target Driver Setup
dialog box will appear. Then check the SW Devices section and if the device appears in that
section, the debugger is successfully connected to the target device.

5. Port: Select SW because 32-bit microcontroller devices support the SWD interface.

6. Connect & Reset Options: In the Connect & Reset Options section, set the option values
appropriately from the Connect and Reset drop-down lists. Some devices must use
VECTRESET, and other devices recommend SYSRESETREQ in Reset drop-down lists (see
Table 7).

7. Cache Options: Select the appropriate settings from the Cache Options section (See Figure
19).

Table 7. Reset Type Selection Guide by Device
Reset Type Device
SYSRESETREQ A31G11x, A31G12x, A31G21x, A31G22x, A31G31x, A31G32x, A33G52x, A33G53x,

A31M22x A33M11x, A34M456, A34M718, A31L12x, A31L21x, A31L22x

VECTRESET A34M41x, A34M420, A34L716, A34G43x, A31C14x, A31C12x, A31C111
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Figure 19. Option on Debug Tab and Target Driver Setup

ﬂ Options for Target ‘Target 1'

Device | Target | Output| Listing | User | C/C++| Asm | Linker| Debug |juiities |

" Use Simulator  with restrictions

[™ Limit Speed to Real-Time

Seiﬁmsl

®

© Use: [CMSIS-DAP

Debugger

==

[V Load Application at Startup V¥ Run to main() [V Load Application at Startup
Initialization File: Initialization File: @)
| | _£0.(F) [FHW W Whoochan el | Eat.. II
Restore Debug Session Settings Restore Debug Session Settings
[V Breakpoints ¥ Toolbox v Breakpoints v Toolbox
[V Watch Windows & Peformance Analyzer v Watch Windows
¥ Memory Display W System Viewer ¥ Memory Display v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|5ARMCM3_DLL | -MPU |SﬁRMCM3_DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pCM4 |TCM.DLL I-pCM4

™ Wam if outdated Executable is loaded

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ...

Ok |  Cancel Defaults | Help |
)
CMS5I5-DAP Cortex-M Target Driver Setup x
race | Flash Download | @
—CMSIS-DAP - JTAG/SW Adapter — 5V Uevice
IDCODE | Device Name | tove

Serial No: IDDD'I.HDDDDDDD
Firmware Version: IZ.I].'I

° @l ]

& Automatic Detection

EWDIO | (3 :2BA01477  ARM CoreSight SW-DP

: I
ID CODE -+

e |

¥ Reset after Connect

[~ Log Debug Accesses | Stop after Reset

 Manual Configuration Device Name: |
Max[lod{:hMHz vl
add | Delete | | Updae | AP: [0
(G
N
Connect & Reset Options b | Cache Options Download Options
Connect: |Normal x| Reset: |VECTRESET  »|| | ¥ Cache Code [™ Verfy Code Download

v Cache Memoary!

[ Download to Flash

r)

x|

Cancel

Help |
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4.6.1 Debug: Connect & Reset Options and Cache Options

Table 8 describes the options set on the Debug tab in the CMSIS-DAP Cortex-M Target Driver Setup
dialog box shown in Figure 20. These options are used to configure settings when entering debug mode.

Figure 20. ‘Connect & Reset Options’ and ‘Cache Options’ in Debug Mode

CM5I5-DAP Cortex-M Target Driver Setup > Connect: | Normal -
v Resetlil<uEl
Debug | Trace | Flash Download | r L:gs | with Pre-eset
under Resst

CMSIS-DAP - JTAG/SW Adapter— — SW Device without Stop

A-Link CMSIS-DAP/UAR - IDCODE Device Name

SWDIO | @) (x2BAD1477  ARM CoreSight SW-DP
Serial No: [0D0TAD000000 orE= J Reset: [VECTRESET  ~
Autodetect
Firmwvare Version: |2.0.1 J — HWDRE;ET
,7 SYSRESETREQ
¥ SwWl Pot:[sw = VECTRESET
i
Max Clock: | 1MHz hd |
| | | AP: [2x00 Cache Options
[w Cache Code
ug [¥ Cache Memory

Connect & Reset Options Cache Options Download Options

Comnect: [Nommal v |||Reset: [VECTRESET =] | | ¥ Cache Code [~ Verfy Code Download

¥ Resct after Connect v Cache Memory [~ Download to Flash

[ Log Debug Accesses [ Stop after Reset

(0]8 | Cancel | Help

Table 8. Description of ‘Connect & Reset Options’ and ‘Cache Options’ (")

Option Description
N Stops the CPU immediately after connecting the device and the
ormal
debugger.
With Pre-reset Applies the Hardwar_e Reset (HW RESET) before connecting the
debugger to the device.
Connect . . . .
Under Reset Holds the .Hardware Reset signal active while connecting the debugger
to the device.
Connects to and disconnects from the target device without explicitly
Without Stop stopping the CPU. This option is used to inspect memory or peripheral
SFRs.
Automatically selects one of the Reset methods based on the target
Autodetect :
device.
HW RESET Performs a Hardware Reset by asserting the HW RESET signal.
Reset SYSRESETREQ P(.arforn?s a Hardware Reset by setting the SYSRESETREQ bit.
It is typically recommended for most devices.
Performs a Software Reset by setting the VECTRESET bit.
VECTRESET . .
Some devices must use this mode (See Table 7).
Cache Code Informs the debugger that the code area will not be changed.
Cache ; ; ;
Cache Memory Determines whether to update the memory display while the program
stops.
NOTE:

1. For more information, see ARM ULINK2 User’s Guide.
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4.7 Utilities

Set the Configure Flash Menu Command options on the Utilities tab by following the procedure below:

1. Check the Use Debugger Driver and the Update Target before Debugging options on the
Utilities tab.

2. Click the Settings button to open the Cortex-M Target Driver Setup dialog box for setting the
flash download options.

3. Set the start address and size in the RAM for Algorithm field on the Flash Download tab
according to the device specification. Incorrect values in this field will cause flash programming
to fail. (See section 0 for information on the values set in the RAM for Algorithm field.)

4. Click the b button on the Flash Download tab and select the Flash Programming Algorithm
file of the target device in the Add Flash Programming Algorithm dialog box. After copying
the Flash programming algorithm files in section 1.2, users can find the target device name on
the Add Flash Programing Algorithm dialog box list.

5. Click the Add button in the Add Flash Programming Algorithm dialog box.

6. On the Flash Download tab, ensure that the desired device name is in the Programming
Algorithm field and click the OK button to save the settings.

Figure 21. Flash Download Settings

A Options for Target Target 1' X | CMSIS-DAP Cortex-M Trget Driver Setup X
Device | Target | Output | Listing | User | C/C++| Asm | Linker | Debug| Utlities Debug | Trace  Flash Download | @
Configure Flash Menu Command @ Download Function RAM for Algorihm
€ Erase Rl Chip ¥ Program
5 ) ) - LOAD P g
Use Target Driverfor Flash Programming @ Use Debug Driver By ¢ omeseon v oo T e00001000
~ Use Debug Driver — @l Settings I ¥ Update Target before Debugging " DonotErsse [ Resetand Run
Irit File: | J Edt... Programming Algorithm
Description | Device Size | Device Type Address Range
" Use Extemal Tool for Flash Frogramming 'A34M420 CODE 1MB {103) M On-chip Flash 00000000H - DDO7FFFFH
AM420 DATA 32K8 (03) ax On-chip Flash OED00DOOH - OEDO7FFFH
Command:|
Argumert: |
=
Star: Size
Confgur Inage e rocessing (FCARME —— e o grithe -
Output File: @ I Add I ‘
Desciption Flash Sze | Device Type | Origin
A31G:213 64KB (01) B4 Onchip Flash  MDK Cors
Image Files Root Folder A31G324 128KE (01) 64 Onchip Flash ~ MDK Core @ Cancel Help
A31G324 128KB (01) 128 On<chip flash  MDK Core
A31M223_CODE [ Onchip Flash ~ MDK Core
A241716 CODE 256K8 258k Onchip Flash ~ MDK Core
= A34L716 DATA 32KB 3% Onchip Flash  MDK Core
[ oK | |a3maie.chmnioo 512 Onchip Flash  MDK Core
| A3410418_DRlash[1A06] 2 Oochip fash MK Core
'A3M420 CODE 1MB {103) [ Onchip Flash _ MDK Core I
A34M420 DATA 32K8 (03) 3% On-chip Flash __MDK Core
“AN25128 Flash T Tt Hlash 165¢ DK Cors
K8P5615UQA Dual Flash B4M Ext.Flash 32bt  MDK Core
LPC 180/ 30 MX25VE03SF...  8M Ed.Flash SPI MDK Core
LPC1Bo /b S25FLOIZSP.. AW Ed.Flash SPI MDK Core
LPC180x/4 %0 S25FLOG4 SP. oM Ext.Flash SPI MDK Core
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5. Build and Debug Keil MDK Project

5. Build and Debug Keil MDK Project

This chapter describes the compilation process, download process, and debugging process of the target

device using the Keil MDK project.

Follow the procedure below to build and download programs:

1. Select the Rebuild All command shown as @ in Figure 22 to build the target project.

2. Figure 22 shows the result when the build process is completed. Check the build log window

to see if there is an error in the source code.

3.  When the download button is clicked, the compiled information is transferred to ULINK2 or
ABOV A-Link CMSIS-DAP (Debug interface) via a USB connector. Then, the code is

downloaded to the flash memory of the target device.

4. When the debug button is clicked, the compiler enters debug mode. Errors can be detected

and their causes can be identified using debug commands.

Table 9. Project Build Command of Keil Project

Icon Command Description
Build Compiles only the edited source codes and builds the project.
Rebuild Builds the entire project.
Figure 22. Keil Project Build Result
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
EH @ @ |@=|m | &= = | @ soccr Jae@l e oo a-@-]a
@- ‘ Target 1 SEJN @
Project (1) ® L= | ] mainc v x
=% Project: Gpio_LedBlinky | -,gé] for (i = 0: i < &; i++)
Hd Target1 74 [ {
o B app 75 wait for a while and clear gpio
j 7€ msec = 50;
& main.c 77 while (msec > 0)
-] a34md20_system_settin 78 .
-] a34m420_debug.c 79 HAL GPIO ClearPin(app_leds[i].port, app leds[i].pin):
-] a34md20_port_init.c :‘j P
=5 core e
-] a34m420_system.c 83 L
1 a34m420_startup_arm.s 84 int mainffvoid)
B driver 85
36 /* Initialize all port */
-] a34md420_dma.c s Pore Tnit():
-] a34md20_gpio.c 88 -
m [ a34ma20 scu.c 39 /* Configure system settings */
i ] a34ma20 vart.c 90 System Setring_Config();
N - 91
=i library 92 /* Initialize URRT Debugging framework to use logging or command input */
i ] debug_retarget.c 93 Debug_Tnit();
-] debug serial.c 94
] debug_log.c = LOG ("
al ‘ NE - LOG (™44 4 K4 % KA AKARKKARKARKARKKRRKRAKAAKAARARRRRRKARKA -
=] project | @ Books | {} Funct..| Dy Temp
Build Qutput 1 E
compiling a34mé20_gpio.c...
compiling debug_retarget.c... @
compiling debug_log.c...
compiling debug_hardfault.c...
compiling debug_cmd.c...
compiling debug serial.c...
compiling &34m420_uwart.c...
compiling a34m420_scu.c...
linking...
Program Size: Code=12252 RO-data=508 RW-data=84 ZI-data=31%¢€
FromELF: creating hex file...
".\Objects\app.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:04
CMSIS-DAP Debugger L2415
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5. Build and Debug Keil MDK Project 32-bit Microcontroller Application Note

Figure 23 shows the debugging screen.
After downloading the program, users can execute and debug the program from the debugging screen.

Select the Run command from the Debug menu to run the program and select the Break command to
stop the program operation. The users can also run the program step by step through the Step
command options.

Figure 23. Keil MDK Project Debugging Screen

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help
iN=2=N- Iy | @ = | p | &= &= JE /| @ apcom CRe| Q-] S@&-3-| |
lgEBo[veen»|oansa@d-@-3-%-2- 8- %- ;
Registers R El Disassembly 1 E R Lo = |
o Come 200: LDR RO, = main | Property  Value
0x000005EE 4814 LDR 0, [pe, #80]1 ; @0x00000640 MR1 _
(2 00000000 o - -
400000000 - mRz - R
gigggggggg ] maine | ] a34m420 startup_arm.s * X :SCR _
(00000000 184 Reset Handler  PROC _
g:gggggggg 185 EXPORT Reset_Handler [WERE] ?_s: _I
186 IMPORT SystemlInit _
moomn | 127 TMPORT _mas mO D
BpoaCao00 e R sk RS
£ 190 LR cr O
191 oor [
192 or - I
¥ Ba 193 to enable CP10 and CPll coprocessors BSR _
" 194 #(0xF <<
-~ Sysem sk I
Mode Thread 196 |
Privilege Privileged 187
Stack M3P 198 LDR J, =SystemInit
glales éagDDDIEED it BLx
B . 200 LDR = main
= FPU > 201 BX -
202 ENDP
203
E project | = Registers Text Editor /{ Configuration Wizard
Command o B call Stack = Locals L= |
Load "D:\\Products\\32bit M serise\\A34M420\\STE\\Example Code\\V0.0. Name Location/Value Type t
BS “\app\../../../../../core/device/a34m420/s0urce/a34m420_startup ar @ Reset_ Handler Ox000005EE voidf0
& L
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | 1,'—1|Ca|\ Stack = Locals @T\acé Exceptions ,{aE'em Counters femory 1
CMSIS-DAP Debugger t1: 0.00001360 sec L:208 C:42
Table 10. Debug Commands of Keil Project
Icon Command Description
% Reset Sets the CPU to RESET state.
Run Continues executing the program until the next active breakpoint is
reached.
0 Stop Stops the program execution immediately.
F} Ste Executes a single step into a function; Executes the current instruction
P line.
o Step Over Executes a single step over a function.
{T‘ Step Out Finishes executing the current function and stops afterward.
1 Run to the Cursor Line | Executes the program until the current cursor line is reached.
= Show Next Statement Shows the next executable statement/instruction.
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