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1. INTRODUCTION

Figure 1 and 2 shows a diagram of the ON Semiconductor Development System Architecture.

Radio Link parameters are set using the AX-RadioLAB GUI. AX-RadioLAB produces source
code, compiles it and downloads it into the target board.

AxCode::Blocks is the graphical Integrated Development Environment (IDE) for AX8052 and
AXMOF243 projects. It is a customized version of the popular Code::Blocks IDE. It can be
used to further customize the AX-RadioLAB generated code, or it can be used to create new
projects (such as those that do not involve a radio link).

Both AX-RadioLAB and AxCode::Blocks talk to the ON Semiconductor Symbolic (command
line) Debugger (AXSDB) for programming and debugging the AX8052 microcontroller.
Normally, Users need not directly interact with AXSDB. AXSDB can however be useful for
automated or scripted tasks, thanks to its command line and TCL scripting features.

For AXMOF243 microcontroller, OpenOCD debug interface software is used for programming
and debugging using the GDB (GNU) debugger.

The Debug Adapter provides the link between the developer’s workstation and the target
board.
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Figure 1: ON Semiconductor Development System Architecture for AX8052
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32\cmd.exe

Microsoft Windows [Uersion 6.1.7601]
Copyright (c¢) 2009 Microsoft Corporation. All rights reserved.
C:\Users\zbgmzg>openocd
Open On-Chip Debugger 0.10.0+dev
Licensed under GNU GPL v2
For bug reports, read

http://openocd.org/doc/doxygen/bugs.html

<; il B

GDB (GNU Debugger) + OpenOCD

Target Board

Debug Adapter

Figure 1: ON Semiconductor Development System Architecture for AXMOF243

This document should guide the reader through the installation of AxCode::Blocks and its use
to create, compile and debug a little project.

AX-RadioLAB is documented in a separate document.

For general issues regarding Code::Blocks, please refer to its manual:
http://www.codeblocks.org/docs/manual en.pdf
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2. INSTALLING AXCODE::BLOCKS

The AX-IDE installer contains everything you need: the SDCC compiler, GNU GCC Compiler
for ARM, AX-RadiolLab, debug adapter drivers, the AXSDB debugger, OpenOCD software,
example files and libraries and, of course, AxCode::Blocks.

e Launch the installer.

e After accepting the terms of agreement you are asked to select the components to be
installed. We strongly suggest to install all components. Failure to do so could result
in missing links in your toolchain.

e Choose where to install AXSDB (it is recommended to keep the default settings). Hit
Install.

e When asked if you want to install AxCode::Blocks too, click Yes: the corresponding
setup wizard is started. This one is quite similar to the previous one: go through it.

e Next, you want to install the SDCC compiler and GNU GCC Compiler for ARM. Again,
the installation is pretty intuitive. Be sure to tick the option for adding the compiler
directory to the system path.

e When asked if you want to install AX-RadiolLab, click Yes At the end, you will be asked
to reboot your computer. This is not necessary.

e Wait until the process finishes and you are done!
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3. CONNECTING THE HARDWARE

Please refer to the application note available from the ON Semiconductor website:
http://www.onsemi.com
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4. CREATING A NEW PROJECT

4.1. AX8052

Start AxCode::Blocks. The first time AxCode::Block starts, it scans for installed compilers and
presents a list of the compilers found. Select SDCC as default.

-

Compilers auto-detection = | =] ” &3 ‘

Note: After auto-detection, at least one compiler's master path is still empty and therefore invalid.
Inspect the list below and change the compiler's master path later in the compiler options.
Select you favourite default compiler here:

Compiler Status 4 | | Set as default

1

SDCC Compiler Detected

Current default compiler: SDCC Compiler

Click on File — New — Project and Choose ON Semiconductor Project:

MNew from template 28

Projects Category: ’<=AII categories> v] Go

Build targets

Files @ -«\; @ % i Cancel

Custom oN ARM Project  AVR Project  Arduino

User templates | | F=e i 060 Project
r Project

a4 @ 9

Code::Blocks Console D application Direct/X

1

plugin application project
Lo, B

Dynamic Link Empty project FLTK project Fortran DLL View as
Library

(@) Large icons

P ) G & |- |O=

TIP: Try right-clicking an item

1. Select a wizard type first on the left
2. Select a specific wizard from the main window (filter by categories if needed)
3. Press Go
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A dialog will pop-up. Go through it and change the settings if needed. The following
screenshots are intended as examples.

Please select the folder where you want the new project
to be created as well as its title.

Project title:
demo

Folder to create project in:
C:\Users\Documents E]

ON Semiconductor® Froject filename:
demo.cbp

Resulting filename:
C:\Users\Documents\demo\demo.cbp

< Back ][ Next > I[ Cancel ]

Please choose the CPU Architecture of your Evaluation Board.

=

ON Semiconductor®

[ <gock || tea> | [ concel |

WWW.0Nsemi.com
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ON Semiconductor®

Please select the compiler to use and which configurations
you want enabled in your project.

Compiler:
l'spcc compiler vJ

Create "Debug" configuration: Debug
"Debug" options
Output dir.: bin\Debug\

Objects output dir.: obj\Debug\

Create "Release" configuration: Release

"Release" options
Output dir.: bin\Release\

Objects output dir.: obj\Release\

<gack | mext> || cancel

ON Semiconductor®

Please choose the board model the code should target.

< Back

| Emsh || cancel
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ON Semiconductor Project '

Please choose the board model the code should target.
Minikit v

Please choose a memory model for this project. The SMALL small memory model is recommended.

large |

ON Semiconductor®

< Back H Finish ]l Cancel

Clicking on Finish will create the new project. For your convenience the most important build
options and compiler preferences are set automatically.

4.2. AXMOF243

Start AxCode::Blocks. The first time AxCode::Block starts, it scans for installed compilers and
presents a list of the compilers found. Select GNU GCC Compiler for ARM as default.

vcomp‘iler's‘ auto-detection = ”E“"i__m_i

Note: After auto-detection, at least one compiler's master path is still empty and therefore invalid.
Inspect the list below and change the compiler's master path later in the compiler options.
Select you favourite default compiler here:

et as default

wn

Compiler Status o

GNU GCC Compiler for ARM Detected

1

Current default compiler: GNU GCC Compiler

WWW.0NSeMi.com
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Click on File — New — Project and Choose ON Semiconductor Project:

MNew from template | XS J

Projects Category: ’-::Hll categories> - ] Go

Build targets

0 ¢ © N -[e=]

Custom oN ARM Project  AVR Project  Arduino
User templates | | F=e i 060 Project
r Project

Code::Blocks Console D application Direct/X

1

plugin application project
8 - © B8

Dynamic Link Empty project FLTK project  Fortran DLL View as
Library

(@) Large icons

TIP: Try right-clicking an item

1. Select a wizard type first on the left
2. Select a specific wizard from the main window (filter by categories if needed)
3. Press Go

A dialog will pop-up. Go through it and change the settings if needed. The following
screenshots are intended as examples.

ON Semiconductor Project '

Please select the folder where you want the new project
to be created as well as its title.

Project title:
demo

Folder to create project in:
C:\Users\Documents [;]

ON Semiconductor® Project filename:
demo.cbp

Resulting filename:
C:\Users\Documents\demo'\demo.cbp

< Back Next > ] [ Cancel
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ON Semiconductor®

Please choose the CPU Architecture of your Evaluation Board.

~]

| <sBack | net> || cancel |

ON Semiconductor®

Please select the compiler to use and which configurations
you want enabled in your project.

Compiler:
[iGNU GCC Compiler for ARM v

Create "Debug" configuration: Debug
"Debug" options
Output dir.: bin\Debug\

Objects output dir.: obj\Debug\

Create "Release” configuration: Release

"Release" options

Output dir.: bin\Release\

Objects output dir.: obj\Release\

<Back [ Net> || cance
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Choose the board model as Minikit for AXMOF243

ON Semiconductor Project

Please choose the board model the code should target.

Minikit] v

ON Semiconductor®

< Back ” Next > ] [ Cancel
Choose the Debugger as AXDBG
ON Semiconductor Project
Please choose the Debugger for the code.
AXDEG] v
ON Semiconductor®
< Back ” Finish ] [ Cancel

Clicking on Finish will create the new project. For your convenience the most important build
options and compiler preferences are set automatically.
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After creating the project, user has the option to modify the stack size for AXMOF243
firmware using the macro “*___ STACK_SIZE" which is defined in “Project build options”
window under compiler settings.

Project build options O X
Test Selected compiler
""" Debug GNU GCC Compiler for ARM v
----- Release

Compiler settings Linker settings Search directories Pre/post build steps Custom variables |4 |}

Policy: Append target options to project options

Compiler Flags Other compiler options Other resource compiler options #defines

__STACK_SIZE=0x400

0K Cancel

WWW.0NSeMi.com
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5. ADDING AND EDITING FILES

An example source file has been included. You can open it by double-clicking its name on the
project tree:

n

-‘ main.c [demo] - AxCode::Blocks 1.19 (17.12)
File Edit View Search Project Build Debug wxSmith Tools
F B8 ¥ U MBI IR SETE N LG

'Management X

main.c X

4| Projects | Symbols | Fil » r
1 © Workspace
= ®% demo
=& Sources
=& src

-] main.c

O W o d5 U W

[

You can add existing files to the project using the menu entry Project — Add Files.
You can add new files to the project using the menu entry File — New — File.

Open files are shown on the right pane and can be edited.

WWW.0NSeMi.com
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6. COMPILING THE PROJECT

The most important function can be accessed through the compiler toolbar:

Compiler Toolbar =]
@ goB [Debug v]lf'
1 2 3 4
@ Build Compile and link the project
@ Rebuild Delete existing files and build
©) Abort Stop the building process
@ Build target The Debug target generates automatically debug informations

WWW.0NSeMi.com
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7. PROGRAMMING AND DEBUGGING THE PROJECT

7.1. PROGRAMMING THE PROJECT

For just programming the device, choose Start / Continue option under Debug menu as shown
in the image below or hit the option (1) in the debugger tool bar.

¥ main.c [demo] - AxCode:Blocks 1.19 (17.12)

File Edit View Search Project Build |Debug wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help
?BQBQ'Q?|%‘_&|Q@E Active debuggers 4
Management x|

| main.c X|J§ 5

] projects | symoas |71 | [ A R
OWorleace | 68 Il Break dek jer
=-%% demo 6o | BS5tor
=8 Sources 70 | “ERun to cursor F4
28 src 71
“ ) main.c 12 :
73 | %=Stepinto Shift-F7

702 2l S )
75
76
9
78
79
80
81

82
83 Toggle breakpoint F5

84 Remove all breakpoints

85
86
37 Debugging windows 4
88 Info ion »
89 |- =
90 :
91 D
92 i
93 Send use

&2 Nextline E7

a INCXL HTIC

rl-F7
I

Add symbol file

7.2. DEBUGGING THE PROJECT

Select the Debugger under Debug — Active debuggers and make sure the corresponding
toolbar is visible (View — Toolbars — Debugger).

For AX8052, choose either AXSDB debugger: Default option or Target’s default option under
Debug — Active debuggers as shown below.

WWW.0NSeMi.com
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H src\main.c [Demo] - AxCode:Blocks 1.21 (17.12)
File Edit View Search Project Build Debug wxSmith Tools Tgols+ Plugins DoxyBlocks Settings Help

HEE ST RIS Target's default
Management X Jsrc\lllaiﬂ- S — - GDB/CDB debugger: Default
4 Projects | Symbols | Fil » T @ aentsats GDB/CDB debugger: ARM
© Workspace 2 a S[ea ” T; Hggen . ® AXSDB debugger: Default d/b/a NON Semiconduckexr”) .
" Demo 3 - o2 (ClelElBle Uity Eoftware and/cor decumentation is licensed by ON Semiconducter
= Sources 4 |8 Runto cursor F4 Hitions. The terms and conditions pertaining to the software
28 src 5 &= Next line 7 hilable at htip://www.opsemi.com/site/pdf/ONSEMI_T&C.pdf
1) main.c 6 i i i Terms and Conditions of Sale, Section 8 Sgfiwars’) and
7 |- Stepinto Shift-F7 ) ;i cense agreement. Do not use this software and/or
8 | &= Stepout Cul-F7 ke carefully read and you agree to the limited terms and
9 | &: Mextinstruction Ali-F7 poftware and/or documentation, you agree to the limited
12 % Step into instruction Alt-Shift-F7
12 ST hS IS". NO WARRANTIES, WHETHER EXPRESS, IMPLIED
13 Hardware Reset I NOT LIMITED TO, IMPLIED WARRANTIES OF
14 Software Reset FOR A PARTICULAR PURPOSE APPLY TO THIS SOFTWARE.
15 IN ANY CIRCUMSTANCES, BE LIABLE FOR SPECIAL,
16 Toggle breakpoint F5 | DAMAGES, FOR ANY REASON WHATSOEVER.
17 Remove all breakpoints
18
19 Add symbol file
20 Debugging windows 4
21 Information 4
22
23 Attach to process...
24 Detach
25
26 Send user command to debugger
27 Finclude <libmIwCtimer.h>
28 #include <libaxlcd2.h>
29 #include <libdvk2leds.h>
30
31 struct wtimer desc _ xdata wtdesc;
32 /* wakeup timer ca ack handler
33 void wtcallback(struct wtimer desc _ xdata *desc)
34 E¢

For AXMOF243, choose either GDB/CDB debugger: ARM option or Target’s default option
under Debug — Active debuggers as shown below.
’ src\main.c [demo] - AxCode:Blocks 1.21 (17.12)

Eile Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help
FaEEA .3 HhAlqr
X

Target's default

':‘a":ge'_“e'“ . L Y S — o GDB/CDB debugger: Default
rojects | Symbols | Fil b 1 ® GDB/CDB debugger: ARM
Il Break debugger
OWorkspace 2 AXSDB debugger: Default d/b/a NON Semicenduster”) .
=% demo 3 ﬂ_ Sy elgligear S 17 Ecftware and/or documentation is licensed by ON Semiconductor
=& Sources 4 | " Runto cursor F4 bitions. The terms and conditions pertaining to the software
BB sc 5 ez bilable at http://wWwW.onsemd.com/site/pdf/ONSEMI_T&C.pdf
- = Next line F7 s : .
L.l ] maine (] o ) 5 Terms and Conditions of Sale, Section 8 Soffware”) and
BASM Sources 7 : Step into Shift-F7 license agreement. Do not use this software and/or
8 | &= Stepout Ctrl-F7 ke carefully read and you agree to the limited terms and
9 | i MNextinstruction Alt-F7 [poftware and/or documentation, you agree to the limited
ig i Step into instruction Alt-5hift-F7
12 S I ST hS IS". NO WARRANTIES, WHETHER EXPRESS, IMPLIED
13 Harcware Reset I NOT LIMITED TO, IMPLIED WARRANTIES OF
14 Software Reset FOR A PARTICULAR PURPOSE APPLY TO THIS SOFTWARE.
15 ) IN ANY CIRCUMSTANCES, BE LIABLE FOR SPECIAL,
16 Toggle breakpoint F5 | DAMAGES, FOR ANY REASON WHATSOEVER.
17 Remove all breakpoints
18
19 Add symbol file
20 Debugging windows 4
21 Information 4
22
23 Attach fo process..
24 Detach
25
26 Send user command to debugger
27 #include <libminikitleds.h>
28
29 struct wtimer desc _ xdata wtdesc;
30
31 * wakeup timer callback handler
32 void wtcallback (struct wtimer_desc _xdata *desc)
33 {
34 L‘:—‘ wtdesc.time += 40%60;

Before the debugging process is started, the toolbar looks like this:

WWW.0Nsemi.com
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Debugger Toolbar

P BRI L6l

W sw | ]

el

1

By hitting (1) the debugger is started. If no devices are found, an error message is issued!.
If exactly one device is found, the device is automatically connected.

If changes are made to the project since the last build, the project is automatically compiled.

When debugging is started and once the device is programmed, the toolbar changes its
appearance to

Debugger Toolbar
P BEGI YD g6l

—

[ e =

=]
7]

0

2 3 4 5

The pause button (2) stops the execution of the program to examine its state. The cursor
inside the editor is moved to the line corresponding to the current instruction. For AX8052,
Button (3) does not stop the execution, but disconnects the device and exits the debugger.
For AXMOF243, Button (3) stops the execution and exits the debugger. (4) and (5) are used to
reset the microcontroller. Options (4) and (5) are available only for the AX8052 microcontroller.

When a breakpoint in the code is hit or after hitting the pause button (2) other functions
become enabled:

Debugger Toolbar ]
R R S Hw sw | 3] 7]
6 7 8 9 10 11

® Run to cursor Execution is stopped on the selected line

@ Next line Execute the next line in the source code

Step into Execute the next line, if it’s a function step into it

©) Step out Continue execution until the end of the current frame
Next instruction  Execute the next assembly instruction

Due to limitations in the debug information of 8052 compilers, the stepping commands (7),
and (9) require the microcontroller to be single-stepped. It can therefore take a long time
until these commands terminate. It is always possible to stop one of these commands

1 If you get an error message although a device is connected, you likely are missing the drivers. Open the Control Panel and

navigate to the Device Manager. Find the unrecognized devices (look for the exclamation marks) named “USB Serial Converter
A” or “USB Serial Converter B” or “{USB Composite Device”, right-click them and choose to install or update the driver. Do not
search online for the driver. As search directory give the directory where you installed AXSDB followed by “\ftdi”, e.g. “C:\Program
Files (x86)\ON Semiconductor\AXSDB\ftdi”. Eventually, you need to disconnect the device and restart AxCode::Blocks.

WWW.0NSeMi.com
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prematurely by hitting the pause button (2) Usually, it is preferable to set breakpoints or use
the Run-To-Cursor feature over the stepping commands.

The drop-down menu (1) can be used to open the debugging windows described in the next
chapter.

7.3. OPEN OCD COMMANDS

This section will outline on how to start GDB server, connect device and execute Open
OCD commands on the device. For AXMOF243 microcontroller, OpenOCD debug interface
software is used for programming and debugging using the GDB (GNU) debugger.

1. Open a command prompt with 'Run as administrator'

T Commanp Rrarast T

i Controlp|  Open
n File Explog ¥ Select Left File for Compare

3 Run Run with graphics processor >

78 This PC Open file location
i TortoiseGit >

9 Run as administrator
Pinto Sta

B Open with TextPad

2. Go to working directory

S cd "C:\Program Files (x86)\ON Semiconductor\AXSDB\bin"

3. Start gdb sever
S "C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016qg3\bin\arm-none-eabi-gdb.exe"

4. Launch open OCD

(gdb) target remote | openocd.exe -p -| openocd.log -f ../share/openocd/scripts/board/axm0f2_axdbg.cfg -d3

WWW.0NSeMi.com
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5. Open OCD commands to control and monitor device and flash
Device commands

Device reset halt
(gdb) monitor reset halt

Device halt
(gdb) monitor halt

Device reset
(gdb) monitor reset

msp (/32): 9x20002000
(gdb) monitor reset

SWD DPIDR OxBbcl1477
(gdb) monitor reset halt

target halted due to debug-request, current mode: Thread
xPSR: 0xal000000 pc: 0x10000040 msp: 0x20001fe8

pc (/32): 8x10000840

pc (/32): 0x00003354

msp (/32): 0x20002000

Flash commands

Flash Erase (Erase command is not supported as auto erase is enabled for the flash write)
(gdb) monitor flash erase_address <address> <length>

Flash Read
(gdb) monitor flash read_bank <bank_num> <file_name.bin> <address_offset> <length>

E.g.: monitor flash read_bank 0 filename.bin 0x0 0x100

Flash Write
(gdb) monitor flash write_bank <bank_num> <file_name.bin> <address_offset>
(gdb) monitor flash write_image <filename.elf>

E.g.: monitor flash write_image D:/test/MASTER_AXMOf2-GNU.elf

Flash verify
(gdb) monitor flash verify_bank <bank_num> <file_name.bin> <address_offset>

E.g.: monitor flash verify_bank O filename.bin 0x0

Flash info
(gdb) monitor flash info <bank_num>

Flash probe
(gdb) monitor flash probe <bank_num>

Flash banks list
(gdb) monitor flash banks

WWW.0NSeMi.com
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Flash fill
(gdb) monitor flash fillw <addrs> <val> <len>

(gdb) monitor flash write_image D:/test/MASTER_AXMOF2-GNU.elf
Flash Download Started

4224 of 26850 bytes

8576 of 26850 bytes

13056 of 26850 bytes

17536 of 26850 bytes

22016 of 26850 bytes
26496 of 26850 bytes
Flash Download Completed
wrote 26850 bytes from file D:/test/MASTER_AXMOf2-GNU.elf in 6.176000s (4.248 KiB/s)

(gdb)

Note: As AXMOF243 has single flash bank, <bank_num> will always be 0 (zero).

More detailed description of the open OCD commands can be found at
http://openocd.org/doc/pdf/openocd.pdf

WWW.0NSeMi.com
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8. DEBUGGING WINDOWS

8.1. BREAKPOINTS

This window simply displays a list of the breakpoints set. In order to set a breakpoint, click
on the left of the corresponding line in the editor or hit F5. The same procedure removes an
already set breakpoint.

8.2. CPU REGISTERS

AX8052:

For Ax8052 microcontroller, this window shows the register contents while the microcontroller
is stopped. Registers of radio Chips or SoC functions are also displayed.

Registers are grouped into sections. Light gray bars show the section name, the + or - sign
to the left of the section name allows to show or hide the section.

CPU Registers @
Chip BXB8052F143 -
BC 0x0247 727 The Program Counter 1
{H Apc
| Ex 2
B core T
ACC Oxf0 240 sfr | Oxel Accumulator
B 0x00 0 sfr Oxf0 B Register =5
CLKCON 0x00 0 sfr Oxcé Clock Control
LPXCSCGM Ox88 136 X O0x7054 |Low Power Crystal Oscillator Transcol
MISCCTRL 0x02 2 X O0x7f01 |Miscellaneous Control
OSCFORCERUN 0x00 0 b4 0x7050 Oscillator Run Force
OCSCREADY 0x03 3 X 0x7052 |Oscillator Ready Status
OSCRUN 0x03 3 b4 0x7051 |Oscillator Run Status
PCON 0x00 0 sfr 0x87 Power Mode Control
BSW 0x00 0 sfr Oxdo Program Status Word
5P 0x20 32 ' |sfr |Ox81 Stack Pointer
XPAGE 0x00 0 sfr | OxdS Memory Page Select
XTALEMPL 0x80 128 X Ox7£19 |Crystal Oscillator Amplitude Control
XTALCSC 0x04 4 X Ox7f18 |Crystal Oscillator Configuration
XTALREADY 0x01 i X Ox7fla |Crystal Oscillator Ready Mode .

The first line of the dialog shows the name of the chip. The chip is normally auto-detected.
Should auto-detection fail, the chip type can be manually set by right-clicking on the chip
name.
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CPU Registers =]
cip axeoszri43 | I N, -
BC 0x024d7 [ Set Chip » Autodetect (W

ADC
s AX8052
El Cors AX8052F131 =
acc 0X£0 240 | sfr | 0Oxe0 AX8052F142 \
B 0x00 ] sfr Oxf0 AX8052F143 \
CLKCON 0x00 0 sfr 0xcé AX8052F151 L
LPXOSCGM 0Ox88 136 x 0x7054 |Low Power Crystal Oscillator Transconductance
{ISCCTRL 0x02 2 x 0x7£01 |Miscellaneous Control
OSCFCRCERUN 0x00 0 X 0x7050 |Oscillator Run Force
CSCREADY Ox03 3 X 0x7052 |Oscillator Ready Status
OSCRUN 0x03 3 x 0x705 Oscillator Run Status
PCON 0x00 0 sfr | 0x87 Power Mode Control
PSW 0x00 4] sfr | 0xdO Program Status Word
5P 0x20 32 ' |sfr|Ox81 Stack Pointer
XPAGE 0x00 0 sfr 0OxdS Memory Page Select
XTALAMPL 0x80 i2s8 x Ox7£i9 |Crystal Oscillator Amplitude Control
XTALOSC 0x04 4 x O0x7£18 |Crystal Oscillator Configuration
XTALREADY Ox01 € & X Ox7fla |Crystal Oscillator Ready Mode
DMA
[ bata Pointer \V;

Registers and their contents are shown in the remaining rows. The first column shows the
register name. The second column shows the current register contents as a hexadecimal
number. The third column displays the register contents as a decimal number; if this number
is greater or equal 32, it is also displayed as ASCII character. The fourth and fifth columns
display the address space and the address of the register, while the sixth column displays a

short description of the register.

Registers that have changed since the last processor break are displayed in red. Registers
that can cause side effects when read are not automatically read. They are displayed with a
are also shown in light-gray, if they have not yet been

light yellow background. Their values
read.

CPU Registers
Chip AX8052F143
PC ox02dc 732

ADC

AES

B core
acc 0x00 0 sfr
B 0x00 0 sfr
CLKCON 0x00 0 sfr
LPXOSCGM 0x88 136 x
MISCCTRL 0x02
OSCEORCERUN Oxod Read l
OSCREADY 0x03L %
OSCRUN 0x03 3 x
PCON 0x00 0 sfr
PSW 0x00 0 sfr
Sp 0x20 32 ' |sfr
XPAGE 0x00 0 sfr
XTALAMPL 0x80 128 x
XTALOSC 0x04 4 x
XTALREADY 0x01 1 x

DMA

[ pata Pointer

r | Oxe0

The Program Counter

m

Accumulatoxr

0xf0
0xcé

B Register |
Clock Control

0x7054
0x7£01

Low Power Crystal Oscillator Transconductance

Miscellaneous Control

—nm 0x7053 |[Oscillator Calibration Interrupt / Status

0x7050 |Oscillator Run Force
0x7052 |Oscillator Ready Status
0x7051 Oscillator Run Status

0x87 Power Mode Control
0xd0 Program Status Word
0x81 Stack Pointer

0xds Memory Page Select

0x7£19 Crystal Oscillator
ox7£18

Amplitude Control
Crystal Oscillator Configuration

0x7fla Crystal Oscillator Ready Mode
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Registers can be (re-)read by either right-clicking into the row and selecting Read, or

selecting the row and pressing the space-bar.

ON Semiconductor

CPU Registers
Chip AX8052F14
BC 0x02d4

[ anc

[ ans

Bl Core
acc 18|
B 0x00
CLKCON 0x00
LPXOSCGM oxas
MISCCTRL 0x02
OSCFORCERUN 0x00
o ADY 0x03
OSCRUN 0x03
PCON 0x00
PSW 0xc0
SP 0x20
XPAGE 0x00
XTALAMPL 0x80
XTALOSC 0x04
XTALREADY 0x01

724

205 Jte Jored Jacoumiacor ]
o L

sfr

The Program

0xf0 B Register

0x7054 Low Power Crystal Oscillator Transconductance

Counter

Ready Status

0 sfr 0Oxcé |Clock Control
136 x
2 x Ox7f01Miscellaneous Control
0 x 0x705C Oscillator Run Force
3 X 0x7052 Oscillator
8 |= 0x7051 Oscillator Run Status
0 sfr 0x87 |Power Mode Control
192 sfr 0xdo Program Status Word
32 sfr 0x81 |Stack Pointer
) sfr 0xd® Memory Page Select
128 x 7 1 Oscillator
4 x 1 Oscillator

’
»

1 Oscillator

Ready Mode

Configuration

Amplitude Control

m

by

Register values can be changed by clicking into the second column and entering a number.
Numbers can be entered both in decimal format (eg. 18), as well as hexadecimal format (eg.

0x12).

AXMOF243:

For AXMOF243 microcontroller, this window shows the Processor core register contents while
the microcontroller is stopped.

CPU Registers
Register Hex Interpreted
r0 Oxfff£f1000 -61440
rl 0x40070000 1074200576
r2 0x208 520
r3 0xa000 40960
r4 0x40110000 1074855936
r5 O0xa0000000 -1610612736
ré Oxffff060 268431456
3 aif 4 Ox20001ff0 536879088
rg 0x18818090 411140240
r9 0x80022204 -2147343868
rlio 0x10000000 268435456
ril Ox4fe8084 83787908
ri2 Oxfc8 4040
sp O0x20001ff0 0Ox20001ff0
1r 0x10c3 4291
pc 0x246 0x246 <main+46>
xP5R 0x1000000 16777216

The IDE uses OpenOCD debug interface software for programming and debugging the

AXMOF243 microcontroller.

http://openocd.org/

For more
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8.3. DISASSEMBLY

The disassembly window shows the disassembly of the current function. A yellow triangle
indicates the next instruction that is executed when the microcontroller is stepped or run. If
mixed mode is selected, assembly instructions are interspersed by C source lines.

AX8052 disassembly window is shown in the below image

Disassembly =]
Function: main
Frame start: 0x031e
0x031le main: -
0x031le 12080d LCALL flash_apply calibration F
0x0321 75c600 MOV CLKCON, #0
P 0x0324 120444 LCALL wtimer init
0x0327 587 MOV A, PCON
0x0329 20e622 JB ACC_6,main+48
0x032c 120781 LCALL lcd2_init
0x032f 900005 MOV DPTR, #wtdesc+4
0x0332 7440 MoV A, #_start stack+3l
0x0334 f£0 MOVX EDPTR, A
0x0335 7401 MOV A, #wtdesc
0x0337 a3 INC DPTR
0x0338 £0 MOVX E@DPTR, A
0x0339 e4 CLR A
0x033a a3 INC DPTR
0x033b £0 MOVX @DPTR, A
0x033c a3 INC DPTR
0x033d £0 MOVX GDPTR, A
0x033e 900003 MOV DPTR, #wtdesc+2
0x0341 748a MOV A, #DIRB
0x0343 f£0 MOVX @DPTR, A
0x0344 7402 MOV A, #wtdesc+1 i
0x0346 a3 INC DPTR =
0x0347 f£0 MOVX EDPTR, A
0x0348 500001 MoV DPTR, #wtdesc
0x034b 12067d LCALL wtimer0_addrelative
0x034e d2af SETB EA
0x0350 e587 MOV A, PCON
0x0352 20e609 JB ACC_6,main+64
0x0355 900aba MOV DPTR, #Imain: :main::lcd banner:1:100
0x0358 75f080 MOV B, #PORTA
0x035b 120969 LCALL led2_poll+581
0x035e 75870c MOV PCON, #wtdesc+11
0x0361 1205fc LCALL wtimer runcallbacks
0x0364 c2af CLR EA
0x0366 7f02 MOV R7, #wtdesc+1
0x0368 120777 LCALL lcd2_poll+83
0x036b e582 MOV A,DPL
0x036d 6002 Jz main+83
0x036f 7f03 MOV R7, #wtdesc+2
0x0371 8f82 MOV DPL, R7
0x0373 120578 LCALL wtimer idle
0x0376 d2af SETB EA
0x0378 80e7 SJIMP main+67
0x037a 22 RET Y
< | 1 | 3
Adjust l ‘ Save to text file
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AXMOF243 disassembly window is shown in the below image

Disassembly =l
Function:

Frame start: 0x20002000

0x022c push {x7, 1r}

0x022e sub sp, #8
0x0230 add xr7, sp, #0

P0x0232 & 0x904 <wtimer_ init>
0x0236 « 0x618 <get_startcause>

0x023a subs r3, x0, #0
0x023c bne.n 0x254 <main+40>
0x023e 1ldr xr3, [pc, #64]
0x0240 movs r2, #160

0x0242 1sls r2: T2:; ¥B

0x0244 str *2; [x3; “#8]

0x0246 1ldr r3, [pc, #56]

0x0248 1ldr r2, [pc, #56]

0x024a str r2: [x3; -#14]

0x024c 1ldr r3, [pc, #48]

0x024e movs 0, x3

0x0250 & Oxaec <wtimer(0_addrelative>
0x0254 cpsie i

0x0256 « 0x618 <get_startcause>
0x025a =& 0%x9b8 <wtimer_ runcallbacks>

0x025e cpsid s 6

0x0260 adds 3y Ty ¥
0x0262 movs xr2, #2
0x0264 strb r2, [x3, #0]
0x0266 adds 3 ‘xT: ¥
0x0268 adds r2; x7:; ¥1
0x026a 1ldrb r2, [x2, #0]
0x026c movs rl; ¥1
0x026e orrs x2; i
0x0270 strxb r2: [x3; -%0]
0x0272 adds *3y =75 E1
0x0274 1ldrb r3; [x3; -#0]
0x0276 movs r0, 3

0x0278 0x938 <wtimer_ idle>
0x027c cpsie i
0x027e b.n 0x25a <main+46>

0x0280 1sls x0; ‘x2; #2
0x0282 movs x0, #0
0x0284 1sls rl; x5; #5
0x0286 movs 0, x0

< | I} i »

[ Mixed Mode Adjust ] [ Save to text file

8.4. MEMORY DUMP

This dialog allows to read a range in the memory of the microcontroller unit and displays it.
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8.5. WATCHES

Watches allow the user to monitor the content of a variable which may be defined only in the
high-level programming language. The easiest way to add a watch is to right click on the
name of the variable and to choose the corresponding menu entry:

void main (void)

static const char cade TEd HonEaEraaatnal ol urtas B e diCESTEY;
= = Run to cursor
: Set next statement
wtimer init(); , ,
if (get startcause() == STARTCAU Ml ol banie s
= Add data breakpoint for 'lcd_banner'
Toggle breakpoint
1cd2 init(): Find declaration of: 'lcd_banner’
= Find implementation of: 'lcd_banner’
Find references of: 'lcd_banner'
Watches [
Function arguments
E Locals
lcd_banner "Hello World...\nOn Semicor
B lcd_banner E\ const char [32]
o] 72
[1] 101
[21 108
[31 108
4] 111
[5] 32
61 87
[7] 111
sl 114
91 108
[10] 100
[11] 46
[121 46
[13] 46
[14] 10
[15] 79
[16] 110
171 32
[18] 83
[19] 101
[20]1 109
[21] 105
[221 99
[23] 111
[24] 110
[25] 100
[26] 117
[27] 99
[28] 116
[29] 111
[30]1 114
[31] 0

The watch window is able to display complex variable types. The last line is empty; its purpose
is to allow adding watches simply by typing a name into the first column of the last empty
row. Watch variables can be deleted by right-clicking into the name field of the watch to be
deleted. A context menu then allows to rename or delete the watch.

8.6. PIN EMULATION

This function emulates the two pins of the microcontroller occupied by the debugger. The
direction (input or output) is automatically detected. For both directions, the logic state of
the pin is shown. Additionally, the state of inputs can be toggled. This feature is available
only for AX8052 microcontroller.
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8.7. DEBUG LINK

AX8052:

This window provides a graphical front-end to the debug link, a console-like input and output
interface to the microcontroller unit. Local echo can be turned on for your convenience when
the firmware is not providing a feedback. Please notice that the entry field is only active when
the debugger is running.

AXMOF243:
8.7.1. GENERAL SERIAL TERMINAL

For AXMOF243 microcontroller, the debug link data can be seen using any serial terminal
software. Get the COM port (USB Serial Port) of the device from the device manager.

= Device Manager o l@]=]
File Action View Help
L ol AR NENN ? Mol D AN
4.3} ZBGMZG-L2
b @ Batteries
& Computer
¥ ControlVault Device
b g Disk drives
> B Display adapters
> 9:;}} Human Interface Devices
:_Tj Imaging devices
b & Intel(R) Dynamic Platform and Thermal Framework
= Keyboards
> £5] Memory technology driver

' lj: Mice and other pointing devices USB Serial Converter A Properties
> -84 Monitors SE——
& Network adapters | General | Diver [Deails|

Y3 Ports (COM & LPT)

Y3 USB Serial Port (COM4)
D Processors
b @ Proximity Devices Driver Provider: FTDI

s

USB Serial Converter A

WP seaidbences Driver Date: 8/16/2017
«5» Smart card readers
b W Sound, video and game controllers
» &5 Storage controllers Digital Signer: Microsoft Windows Hardware Compatibility
) Publisher
> System devices

4-§ Universal Serial Bus controllers Driver Details To view details aboutthe driver files.

ﬂ Intel(R) USB 3.0 eXtensible Host Controller
d Intel(R) USB 3.0 Root Hub To update the driver software for this device.
§ USB 2.0 MTT Hub
§ USB 3.0 Hub B D e

ﬂ USB Composite Device

i USB Composite Device
# USB Composite Device Bissbles theslectedidavice,
ﬁ USB Composite Device

i i . To uninstall the driver (Advanced).
§ USB Composite Device i iver (Adv: )

i USB Serial Converter A
ﬁ USB Serial Converter B

Driver Version: 212280

Ifthe device fails after updating the driver. roll back
to the previously installed driver.

OK ] [ Cancel

On the serial terminal software, set baud rate as 9600, Data bits as 8, Stop Bits as 1 and
Parity as None.
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If the debug link options are enabled in the project, then debug messages can be seen on
the serial terminal software as shown below.

< Docklight V2.1 (Eval) =5 Eo8 =X
File Edit Run Tools Help Stop Communication (F6)

S HE| »m PR 2o
B—= Commmunication port open Colors&Fonts Mode COomM4 9600, None, 8, 1
Send Sequences Communication

Send Name Sequence ASCIl || HEX Decimal | Binary

8/27/2018 21:05:11.539 [RX] - found AX5043<LF>
RNG = 10<LF>

VCOI = 99<LF>

<LF>

MASTER<LF>

X = LE>

0001<LF>

ST: @x0@3 ERR: Ox0Q0<LF>
Receive Sequences ST: 0x04 ERR: Ox0Q0<LF>
Active.  Name Sequence 3| [0002<LF>

ST: @x03 ERR: Ox0Q0<LF>
ST: 0x04 ERR: Ox0Q0<LF>
B003<LF>

ST: 0x03 ERR: Ox00<LF>
ST: 0x04 ERR: Ox00<LF>
0004<LF>

ST: @x0@3 ERR: OxQ0<LF>
ST: 0x04 ERR: Ox00<LF>
0OO5<LF>

ST: @x0@3 ERR: Ox0Q0<LF>
ST: 0x04 ERR: OxQ0O<LF>

0006<LF>
ST- Qw02 COR- QAvRQALILC

8.7.2. WINDOWS POWER SHELL AS SERIAL TERMINAL

Configure Serial Terminal on codeblocks menu in order to open serial port and receive debug
information from the device on ‘Windows power shell’ window (Windows-7 built-in).

Step 1: Open Tools Dialog using Code::Blocks->Tools->Configure Tools->Add

| Debug wxSmith [TDO|5] Tools+ Plugins DoxyBlocks &

AL H G;onfigure t00ls...) G2 %I gl

[v]| « > Z A& =TT [C] = (]

User-defined tools P

S~
Add separator

Edit

Remove

Step 2: Add below details at respective fields

Step 2.1: Name: <Serial Terminal>
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Step 2.2: Executable: <PowerShell -NoExit -NoProfile -ExecutionPolicy Bypass -
Command "& 'C:\Program Files (x86)\ON
Semiconductor\AxCodeBlocks\share\AxCodeBlocks\scripts\Serial_Terminal .PS1™>

Step 2.3: Working directory: <C:\Program Files (x86)\ON
Semiconductor\AxCodeBlocks\share\AxCodeBlocks\scripts>

Step 2.4: Click OK

" Edit tool =l 3 )
MName: Serial Terminal
Executable: PowerShell -NoExit -NoProfile -ExecutionPolicy Bypass -Command "& 'C:\Program Files (x86)\0N Semi oA C pts\Serlal_Terminal.PSi™> |:|
Parameters:
Working directory: - C:\Program Files (xB6]\ON i Ce C ip |:| ]

Launchmg OIJUDI’\S

@) Launch taol in @ new console windov and wait for a keypress when done
Launch tool hidden with standard output redirected
Launch tool visible (without output redirection)

Launch tool visible detached (without output redirection)
You can use the following macros:

${PROJECT_FILENAME}

{PROJECT_NAME}

${PROJECT_DIR}

${ACTIVE_EDITOR_FILENAME}
${ACTIVE_EDITOR_LINE} (${ACTIVE_EDITOR_LINE_0})
${ACTIVE_EDITOR_COLUMN} (${ACTIVE_EDITOR_COLUMN_0})
${ACTIVE_EDITOR_SELECTION}
${ALL_PROJECT_FILES}

${TARGET_OUTPUT_DIR}

${TARGET_NAME}

${TARGET_OUTPUT_BASENAME}
${TARGET_OUTPUT_FILE}

${MAKEFILE}

Co JJ[ conen |

This will create 'Serial Terminal' item under the tools menu

Debug wxSmith | Tools | Tools+ Plugins DoxyBlock
L@rson| =

El' = Configure tools... ; |

- i e b s P T T S ey ~r s ATIRATR

Serial Terminal

Step 3: Open Serial Terminal window using Menu item
Code::Blocks->Tools->Serial Terminal

This will open ‘windows power shell” window, opens serial port and receives Serial
data from the device.

&4 Administrator: C:\Windows\System32\WindowsPowerShell\v1.0\PowerShell.exe E‘E‘i—hJ

m »

Serial Port# COMS

: 0x00
: 0x00

: 0x00
: 0x00

ST: O0x03 ERR: 0x00
ST: OxO4 ERR: 0x00
000D

ST: 0x03 ERR: 0x00
ST: OxO4 ERR: 0x00
000E

ST: 0x03 ERR: 0x00
ST: OxO4 ERR: 0x00

: 0x00
: 0x00

: Ox00
: 0x00

< I »
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8.8. CALL STACK

ON Semiconductor

Whenever the program is paused by a breakpoint or during manual stepping, the current
stack is displayed in the call stack window. The call stack window displays the name of each
function and the file name in which the function is present. This feature is supported only for

AXMOF243 microcontroller. The call stack window is shown in the below image.

Call stack @
Nr Address Function File Line
1. 0x0916 wtimer_init() ../source/wtimer.c 244
2 0x0236 main() C\Users\Documents\AXMOF243_demo\src\main.c 100

8.9. RUNNING THREADS

In the running thread window, the name of function that is currently executing will be shown.
This feature is available only for AXMOF243 microcontroller. The running threads window is

shown in the below image.

Running threads
Active Number Info
-—> - Remote target main () at C:\Users\Documents\AXMOF243 demo\src\main.c:100
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9. ADVANCED DEBUGGER CONFIGURATION

9.1. AX8052

The advanced debugger configuration window can be reached by selecting
Project—Properties... from the menu bar, and then clicking on the "AXSDB Debugger” tab.

Project/targets options O X

Project settings Build targets Build scripts Motes  C/C++ parser options Debugger AXSDB Debugger EditorConfig opt 4 | *

Additional debugger source file search dirs:

C:\Program Files\SDCC\include ~
C:\Program Files (x86)\0N Semiconductor\AXSDBYibmfiinclude

C:\Program Files (xB6)4ON Semiconductor\AXSDB\libmf\source

C:\Program Files (x86)40N Semiconductor\AXSDB\libmf\builtsource

C:\Program Files (xB6)4ON Semiconductor\AXSDB\libmfcryptoiinclude

C:\Program Files (x86)\0N Semiconductor\AXSDB\libmfcrypto\source

C:\Program Files (xB6)\0ON Semiconductor\AXSDB\libaxdvk2\include
(xB6)
(xB6)
(xB6)
(xB6)

Add
Edit

Delete

C:\Program Files (x86)\0N Semiconductor\AXSDB\libaxdvk2\source

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\builtsource

C:\Program Files (x86)40ON Semiconductor\AXSDB\libax5031\include

C:\Program Files (x86)40ON Semiconductor\AXSDB\libax5031\source

C:\Program Files (x86)40N Semiconductor\AXSDB\libax5042\include

C:\Program Files (x861\0N Semiconductor\AXSDBibax5042\source v

Advanced Debugger Options

Select target:

Debug Unused Flash  [_|Fill unused Flash with Breakpoints
Release

Flash Erase Mode |Bulk Erase ~

Main Key |FFFFFFFFFFFFFFFF

Additional Keys

Add

Edit

Delete

0K Cancel

Whenever the CPU stops, for example because it hits a breakpoint or the user hits the pause
button, the debugger reads the current PC and looks up the file nhame and line number
corresponding to that PC in the debug information. If this file is found neither in the open
editor tabs, nor in the project directories, the debugger searches the directories listed under
“Additional debugger source file search dirs”. It is recommended to add the source and include
directories of all used libraries (such as libmf) to the directory list to enable source level
debugging even in library code.

Flash Erase Mode specifies the strategy the debugger uses to erase the flash memory before
reprogramming. Bulk Erase, the default, sends a bulk erase command to the microcontroller,
thus erasing the complete memory. If the debugger knows the device key, it saves and
restores the calibration data in the last flash sector. Bulk erase may be issued even without
knowing the device key; the calibration data will be lost however. The debugger warns you if
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it does not know the correct key and asks you to confirm to continue. After a Bulk Erase, the
device key is set to the Main Key configured below.

All Sectors Erase instructs the debugger to issue individual page erase commands to all flash
sectors that need to be reprogrammed. Flash sectors not needed by the program to be loaded
are erased if they contain data. The device key cannot be changed, unless the device was
using the default key. This option may be faster than Bulk Erase if only little changes between
download cycles.

Needed Sectors Erase instructs the debugger to issue individual page erase commands to all
flash sectors that need to be reprogrammed. Flash sectors not needed by the program will
be left as-is. The device key cannot be changed, unless the device was using the default key.
This option may be the fastest if only little changes between download cycles, however left-
over contents are not necessarily cleared.

In order to protect the intellectual property of the customer while still allowing full debugging
capability, use of the debug interface is protected by a 64 bit key. The debug interface can
only be used if the device key is known. The default key (as shipped by ON Semiconductor,
and after a bulk erase) is FFFFFFFFFFFFFFFF. Main Key specifies the key the debugger should
set to protect the debug interface.

Additional Keys lists keys that are tried as well when connecting the device when the main
key does not unlock the device. This is useful if multiple projects use different keys, and
devices from other projects should be used. If their keys are listed under Additional Keys, the
debugger will be able to retain the calibration data and reprogram the key to the Main Key,
when the Flash Erase Mode is set to Bulk Erase.
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9.2. AXMOF243

The advanced Debugger configuration window can be reached by selecting
Project—Properties... from the menu bar, and then clicking on the “"Debugger” tab.

Project/targets options O X

Project settings Build targets Build scripts  Motes  C/C++ parser options Debugger AXSDB Debugger EditorConfig opt 4 | *
Additional debugger search dirs:

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\include ~ Add
C:\Program Files (x86)\0M Semiconductor\AXSDBYlibmf\include

C:\Program Files (x86)40M Semiconductor\AXSDB\libmf\source Edit
C:\Program Files (x86)\0M Semiconductor\AXSDB\libmf\builtsource

(
(
(
(
C:\Program Files (x86)\0M Semiconductor\AXSDB\libmf\include\CMSIS_5\CMSIS\CorelInclude Delete
C:\Program Files (x86)\0M Semiconductor\AXSDB\libmf\include\CMSIS_5\Device\ARM\ARMCMOplus\Incluc

C:\Program Files (x86)40M Semiconductor\AXSDB\libmf\include\CMSIS_5\Device\ ARM\ARMCMOplus'sourc
C:\Program Files (x86)\0OM Semiconductor\AXSDB\libmfcrypto\include

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libmfcrypto\source

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libaxdvk2\include

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libaxdvk2\source

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libaxdvk2\builtsource

C:\Program Files (x868110N Semiconductor\AXSDB\libax5031\include v
Remote debugging support (GDB only!)
Select target: Remote connection  Additional GDB commands Additional shell commands
<Project> - ’

Connection type: Pipe Command
tye: [E
Release Serial port: |:| Baud: |115200

openocd -p -l openocd.log -f board/axm0f2_axdbg.cfg

Pipe Command:

Connect with extended-remote

[ ]Do MOT adjust LD_LIBRARY_FATH before launching the debugger

OK Cancel

For AXMOF243, the programming and debugging happens with the GDB/CDB (GNU) debugger
using OpenOCD commands at the background.
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10. ONSEMI PROJECT WIZARD

10.1. AX8052

The new project wizard supports the creation of a skeleton project template for AX8052. For
AX8052 microcontroller, both SDCC and IAR compilers are fully supported, with selectable
code models.

The code structure of the AX8052 example project's main.c looks like this:
#if defined(__ICC8051_)

#define coldstart 1

#define warmstart 0

/!

// If the code model is banked, low_level_init must be declared
// __near_func elsa a ?BRET is performed

/!

#if (__ CODE_MODEL__ == 2)

__near_func __root char

#else

__root char

#endif

__low_level_init(void) @ "CSTART"

#else

#define coldstart 0

#define warmstart 1

uint8_t _sdcc_external_startup(void)

#endif

{

DPS = 0;

GPIOENABLE = 1;
/* Check for warmstart or coldstart */
if (PCON & 0x40)
return warmstart;
return coldstart;

¥

#undef coldstart
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#undef warmstart

#if defined(SDCC)

extern uint8_t _start_ stack[];

#endif

void main(void)

{

#if 'defined(SDCC) && !defined(__ICC8051_ )

_sdcc_external_startup();

#endif

#if defined(SDCC)

asm

G$_start_stack$0$0 = __ start_ stack

.globl G$_start__stack$0$0

__endasm;

#endif

b

We need to distinguish the different compilers.

0

SDCC

If available, SDCC arranges for a function named _sdcc_external_startup to be called
before main. The return value of this function determines whether static variables
should be initialized. The example code uses this to avoid overwriting static variables
on a wake-up from sleep.

Stack: The two ifdefs enclosing _start_ stack define a global symbol so that the
debugger knows where the stack starts, and can find the call stack.

IAR

If available, SDCC arranges for a function named __low_level_init to be called before
main. The return value of this function determines whether static variables should be
initialized. The function needs to reside in segment CSTART and its calling convention
is determined by the code model selected. The example code uses this to avoid
overwriting static variables on a wake-up from sleep.

Keil

Keil does not call any startup routine, its runtime library does not support bypassing
static variable initialization. Therefore, the example code calls it explicitly if the
compiler is Keil.
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10.2. AXMOF243

The new project wizard supports the creation of a skeleton project template for AXMOF243.
For AXMOF243 microcontroller, GNU GCC Compiler for ARM is supported.

The code structure of the AXM0OF243 example project's main.c looks like this:
#define coldstart 0

#define warmstart 1

uint8_t _axmO0f2_external_startup(void)

{

return get_startcause() == STARTCAUSE_COLDSTART ? coldstart : warmstart;
b
#undef coldstart
#undef warmstart
void main(void)
{
/* Initialize wakeup timer */
wtimer_init();

if (get_startcause() == STARTCAUSE_COLDSTART) {

¥

for (5;)

{
wtimer_runcallbacks();
uint8_t flg = WTFLAG_CANSTANDBY;
flg |= WTFLAG_CANSLEEP;
wtimer_idle(flg);

¥
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11. TROUBLESHOOTING GUIDE

11.1. COMPILER AUTO-DETECTION FAILS ON FIRST START

AX8052:

When AxCode::Blocks is run for the first time, it tries to auto-detect the compilers. If the
auto-detection fails, configure the compiler (SDCC) for Ax8052 manually as shown in the
screen shots below. The path C:\Program Files\ must be replaced by the actual installation
path if a non-default installation has been selected.

e

Compiler settings [?.’

Global compiler settings

S\'g\/ Selected compiler ]
v

sbcc compiler

Set as default l Copy " Rename l Delete Reset defaults
Global compiler

settings | compiler settings I Linker settings ' Search directories | Toolchain executables l Custom variable * | *

- Compiler \Linker I Resource compilerl

Policy: -

C:\Program Files\SDCCl\include

Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\include

W C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\include ity
<5l C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\include o
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\include

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\include
Batch builds

Add Edit Delete Copy to...

Open the compiler settings dialog by clicking on Settings—Compiler. Select SDCC (under
selected compiler). Click on “Set as default”. Click on “Search Directories” and “Compiler”,
and enter the directories as in the picture above.
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=

* Compiler settings E=B
Global compiler settings

Selected compiler

[sbec compiler v
Set as default [ Copy “ Rename ] Delete
Global compiler = x .
settings [ Compiler settings | Linker settings] Search directories |Toolchain executablesi Custom variable| ¢ | *
X | compiler |§__yinker | Resource compiler|

Policy: v

C:\Program Files\SDCC\lib

Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libreent\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\sdcc 4
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\sdcc o
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\sdcc
Batch builds C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\sdcc

Add Edit Delete Copy to...

[ OK J l Cancel

Click on “Linker”, and enter the directories as in the picture above.
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Compiler settings

Global compiler settings

Selected compiler

SDCC Compiler

Set as default Rename

Copy

Global compiler
settings

Compiler's installation directory

Compiler settings  Linker settings Search directories Toolchain executables  cystom variable| 4

N
Delete Reset defaults

»

‘C:\Program Files\SDCC,

Auto-detect

is
Profiler settings Program Files Additional Paths

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the

C compiler: ‘sdcc.exe

C++ compiler: ‘sdcc.exe

&

Linker for dynamic libs: ‘sdcc.exe

Batch builds Linker for static libs: ‘sdcclih.exe
Debugger: AXSDB debugger : Default »
Resource compiler: ‘ ‘
Make program: ‘make.exe ‘
oK Cancel

Click on

“Toolchain Executables”, and verify the “Compiler's Installation directory”.

-

Compiler settings
Global compiler settings

Selected compiler

B

[spec compier

2

Set as default [ H Rename J Delete

Copy

Reset defaults

Global compiler
settings

[ Compiler settings l Linker

" Compiler's installation directory

C:\Program Files\SDCC\

[ Program Files| Additional Paths

Profiler settings

ings | Search directories | Toolchain executables | Custom variable| ¢ | *

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the

B Auto-detect

:C:\Program Files\SDCC\\bin

15

Batch builds

Add Edit Delete

OK ] [ Cancel

Click on “Additional Paths”, and enter the path as shown above.
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AXMOF243:

When AxCode::Blocks is run for the first time, it tries to auto-detect the compilers. If the
auto-detection fails, configure the compiler (GNU GCC Compiler for ARM) for AXMOF243
manually as shown in the screen shots below. The path C:\Program Files (x86)\ must be
replaced by the actual installation path if a non-default installation has been selected.

Compiler settings = ==l @

Global compiler settings

f\# | Selected compiler

_S'»}‘J'

61U Gee compiler for ARM

=)
Set as default Delete Reset defaults

Global compiler

settings | compiler settings | Linker settings | Search directories | Toolchain executables | Custom variables | Build options | Other settings|
| S Compiler | Linker | Resource compller‘
Policy: v

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\include
Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\arm
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\CMSIS_5\CMSIS\Core\Include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\CMSIS_5\Device\ARM\ARMCMOplus\Include

b C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\include
= C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\include T
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\include 3
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\include
Batch builds C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\include
C:\Program Files (x86)\ON d \AXSDB\libaxdsp\include

o o

Open the compiler settings dialog by clicking on Settings—Compiler. Select GNU GCC
Compiler for ARM (under selected compiler). Click on “Set as default”. Click on “Search
Directories” and “"Compiler”, and enter the directories as in the picture above.
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Compiler settings

Global compiler
settings

X

Profiler settings

&

Batch builds

e
Global compiler settings

Selected compiler

(6N Gec compiler for ARM |

1 Compiler settingsl Linker settingsi Search directories \Toolchain executablesl Custom variables l Build optionsl ot ¢ *

| compiler |; Linker | Resource compiler‘

Policy: v

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\lib\thumb\v6-m
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\arm i1
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\arm iy
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\arm

Add Edit Delete Copy to...

[ oK ] [ Cancel

Click on “Linker”, and enter the directories as in the picture above.

Compiler settings

Global compiler settings

Global compiler
settings

.

Profiler settings

Batch builds

Selected compiler

[Nu Gee compiler for ARM v

Set as default I Copy “ Rename ] Delete

| compiler settings | Linker settings | Search directories|: Toolchain executables  custom variables | Builc | *

Compiler's installation directory

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 201643 B

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the "Additional

Program Files | Additional Paths|

C compiler: arm-none-eabi-gcc.exe
C++ compiler: arm-none-eabi-g++.exe
Linker for dynamic libs: arm-none-eabi-g++.exe

Linker for static libs: arm-none-eabi-ar.exe

Debugger: GDB/CDB debugger : ARM

Resource compiler:

Make program: make.exe

BEWEEEE

[ oK H Cancel ‘

Click on “Toolchain Executables”, and verify the “Compiler's Installation directory”.

WWW.0NSeMi.com
45



http://www.onsemi.com/

AxCode::Blocks User Manual ON Semiconductor

11.2. REMOVE ALL SAVED USER SETTINGS

Open an explorer. Type “%APPDATA%"” (without double quotes) into the address bar. Type
enter. The directory now displayed should contain a folder (subdirectory) named
“axCodeBlocks”. This is where AxCode::Blocks stores per-user configuration settings. Delete
that subdirectory.

11.3. SDCC PROJECT DOES NOT COMPILE

First, make sure that AxCode::Blocks finds the compiler executable. Open the compiler
settings window.

¥ Start here - AxCode:Blocks 119 (17.12) =
File Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBIodts Help

FeBd ey LuajAaidECdZanony BN Environment..

L S | (v Editor..

« Projects Symbols Fil Compiler...
O Workspace Debugger..
Global variables... .-
ol Code::Blocks

Edit startup script

“ ‘The open source, cross-platiom IDE

P ¥
’! J) Visitthe Code-Blocks forums  Report a bug of request a n

Recent projects

No recent
a projects
Recent files

No recent files

©2004 - 2018, The Code: Blocks Team.

x| A Cscope &) Debugger | A DoxyBlocks x| < Closed files list
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Check that SDCC is the default compiler and that the Compiler's Installation directory points
to SDCC's installation location. Normally, this is automatically set up correctly, but if you

manually move the SDCC directory, or re-install it at another location, you must manually
update the location.

Compiler settings O X

Global compiler settings

Selected compiler

SDCC Compiler ~
Set as default Copy Rename Delete Reset defaults
Global compiler i
settings Compiler settings Linker settings Search directories Toolchain executables Custom variable) * | *
% Compiler's installation directory
C:\Program Files\SDCC\, Auto-detect
NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the
Profiler settings Program Files Additional Paths
C compiler: ‘sdcc.exe |
C++ compiler: ‘sdcc.exe |
Linker for dynamic libs: ‘sdcc.exe |
Batch builds Linker for static libs: ‘sdcclih.exe |

Debugger: AXSDB debugger : Default ~

Resource compiler: ‘ |

Make program: ‘make.exe |

0K Cancel

WWW.0NSeMi.com
47



http://www.onsemi.com/

AxCode::Blocks User Manual ON Semiconductor

Make sure that SDCC finds all required header files. Check that the compiler's default

include paths contain SDCC's own includes, as well as the AX8052 convenience library (such
as libmf) includes.

Compiler settings ‘ = __k
Global compiler settings

Selected compiler

|sDcc Compiler v
Set as default [ Copy H Rename ] Delete
Global compiler : ; ] I
settings [ Compiler settings] Linker settings |: Search dlre‘-’tf-"'lﬁ'silToolchain executables I Custom variable * | *
X Compiler | Linker | Resource compiler
Policy: -

C:\Program Files\SDCC\include
Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\include i1
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\include o
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\include
Batch builds

Add Edit Delete Copy to...

[ oK ] [ Cancel
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Check that the linker's default paths contain SDCC's own libraries path, as well as the
AX8052 convenience library (such as libmf) path.

* Compiler settings ==
Global compiler settings

Selected compiler

[spcc compiler |
Set as default [ Copy ” Rename ] Delete
Global compiler = A
settings ! Compiler settingsl Linker settingsl Search directories |Toolchain executablesl Custom variable ¢ | *
X l Compiler|§ Linker }| Resource compilerl
Policy: -

C:\Program Files\SDCC\lib
Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libreent\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\sdcc
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\sdcc ity
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\sdcc o
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\sdcc

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\sdcc
Batch builds C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\sdcc

Add Edit Delete Copy to...

[ OK ] [ Cancel
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11.4. IAR PROJECT DOES NOT COMPILE

First, make sure that AxCode::Blocks finds the compiler executable. Open the compiler
settings window. Then select “IAR 8051 Compiler” in the “Selected Compiler” combobox.

Check that the Compiler's Installation directory points to IAR's installation location. Normally,
this is automatically set up correctly, but if you manually move the IAR directory, or re-install
it at another location, or update it to a new version, you must manually update the location.

Compiler settings 7?\

Global compiler settings

) Selected compiler

/ (1R 8051 Compiler -
I Set as default ] i Copy ” Rename ' Delete

Global compiler z 2 3
settings | compiler settings | Linker settings I Search directories|; Toolchain executables | custom variable ¢ | *
" Compiler's installation directory

C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051 B Auto-detect

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the

Profiler settings Program Files | Additional Paths

C compiler: icc8051.exe B

C++ compiler: icc8051.exe B

% Linker for dynamic libs: yjink.exe B
Batch builds Linker for static libs: Xar.exe B
Debugger: AXSEM debugger : Default 'J

Resource compiler:

] &)

Make program: make.exe
[ 0K ‘ [ Cancel ]
Compiler settings o B =]

Global compiler settings
J Selected compiler
/ 1R 8051 Compiler -

[ Set as default ] [ Copy H Rename ] Delete

Global compiler o St
settings | compiler settings | Linker settings | Search directories| Toolchain executables l Custom variable| ¢ | *
" Compiler's installation directory

C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051 @

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the

Profiler settings [ Program Files | Additional Paths |

1%

Batch builds

C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051\bin

Add

m

Delete Clear

[ OK H Cancel ]
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Make sure that IAR finds all required header files. Check that the compiler's default include

paths contain IAR's own includes, as well as the AX8052 convenience library (such as libmf)
includes.

Compiler settings \?A’
Global compiler settings

Selected compiler

(1R 8051 Compiler |
[ Set as default l [ Copy " Rename ] Delete
Global compiler F Z ]
settings [Compiler ing |Linker settings || Search durectorlesg['rool hain executables | Custom variable ¢ | *
'S Compiler [Linker I Resource oompiler‘
Policy:

C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051\include
Profiler settings C:\Program Files (x86)\0ON Semiconductor\AXSDB\libmf\include

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libmfcrypto\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\include
C:\Program Files (x86)\0ON Semiconductor\AXSDB\libax5031\include

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\include 4
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\include o
C:\Program Files (x86)\0ON Semiconductor\AXSDB\libax5051\include

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\include
Batch builds

Add Edit Delete Copy to..
L oK J’ Cancel ]

Check that the linker's default paths contain IAR's own libraries path, as well as the AX8052
convenience library (such as libmf) path.

Compiler settings =
Global compiler settings

Selected compiler

(R 8051 Compiler v
[ Set as default ] [ Copy “ Rename ] Delete
Global compiler S A T
ing ] Compiler settingsl Linker settings‘ Search directories | Toolchain executables[ Custom variablesl L
X ‘ Compiler |: Linker | Resource compiler[
Policy:

C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051\lib\clib

Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\iar

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\iar

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\iar

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\iar

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\iar it

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\iar a
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\iar
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\iar

Batch builds

Add Edit Delete Copy to...

[ oK ] [ Cancel
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Make sure the correct linker script appears under “Other linker options”; the correct entry is

—f "C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.3\8051\config\devices\_generic\
Ink51ew_plain.xcl"

Compiler settings [ = |
Global compiler settings

Selected compiler

[12R 8051 Compiler v
l Set as default ’ l Copy " Rename ‘ elete
Global compiler - v E——— - - - -
settings | Compiler settings | Linker settings | Search directories l Toolchain executables I Custom variable | *
e Policy: v
Link libraries: Other linker options:

-f "C:\Program Files (x86)\IAR Systems\E »
Profiler settings

LYy :

Batch builds

Edit Delete Clear o

Copy selected to... <l | 3
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11.5. GCC PROJECT DOES NOT COMPILE

First, make sure that AxCode::Blocks finds the compiler executable. Open the compiler
settings window. Then select "GNU GCC Compiler for ARM” in the “Selected Compiler”
combobox.

o~

Compiler settings o G
T Selected compiler
5; [GNU GCC Compiler for ARM -

{ Copy M Rename ] Delete Reset defaults
Global compiler e e
settings | compiler settings l Linker settings ] Search directorieslé Toolchain executables | custom variables I Build optior ¢ | *
M Compiler's installation directory
——
C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3 D Auto-detect
NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the "Additional
Profiler settings Program Files L@Ei_tionai Paths|
C compiler: arm-none-eabi-gcc.exe
_SJ 4 C++ compiler: arm-none-eabi-g++.exe
Linker for dynamic libs: arm-none-eabi-g++.exe
Batch builds Linker for static libs: arm-none-eabi-ar.exe

Debugger: GDB/CDB debugger : ARM

Resource compiler:

Make program: make.exe

OK ] [ Cancel

Check that GNU GCC Compiler for ARM is the default compiler and that the Compiler's
Installation directory points to compiler’s installation location. Normally, this is automatically
set up correctly, but if you manually move the compiler directory, or re-install it at another
location, you must manually update the location. Also make sure that the compiler’s
installation location is available in the system path. If it's not available, add the same to the
system path.

Make sure that GCC compiler finds all required header files. Check that the compiler's default
include paths contain GCC compiler’s own includes, as well as the AXMOF243 convenience
library (such as libmf) includes.
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Compiler settings

Global compiler settings

Selected compiler

[GNU GCC Compiler for ARM v ]
Set as default [ Copy " Rename ‘ Delete
Global compiler ; : =y
settings [ Compiler settings l Linker settings |: Search dlrectonesgi Toolchain ‘Ies] Custom variablesl Build options l Other setting: ‘
% Compiler | Linker | Resource compiler
Policy:

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\include

Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfiinclude

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\CMSIS_S\CMSIS\Core\Include

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\include\CMSIS_5\Device\ARM\ARMCM0Oplus\Include
C:\Program Files (x86)\0ON Semiconductor\AXSDB\libmfcrypto\include

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\include @
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\include 4
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\include
Batch builds C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\include

C:\Program Files (x86)\0ON Semiconductor\AXSDB\libax5051\include
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\include

Add Edit Delete Copy to...

[ 0K ][ Cancel ]

Check that the linker's default paths contain GCC compiler’s own libraries path, as well as the
AXMOF243 convenience library (such as libmf) path.

Compiler settings =
Global compiler settings

Selected compiler

[Nu Gec compiler for ARM |
Set as default [ Copy " Rename ] Delete
Global compiler SR T
settings [ Compiler settings I Linker settings‘ Search directories [Toolchain executables I Custom variables I Build options I ot 4|
X | compiler |{ Linker | Resource compiler]|
Policy: v

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\lib\thumb\v6-m
Profiler settings C:\Program Files (x86)\ON Semiconductor\AXSDB\libmf\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libmfcrypto\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdvk2\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5031\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5042\arm

C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5043\arm @
C:\Program Files (x86)\ON Semiconductor\AXSDB\libax5051\arm I
C:\Program Files (x86)\ON Semiconductor\AXSDB\libaxdsp\arm
Batch builds

Add Edit Delete Copy to...

[ OK ] [ Cancel
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11.6. PROJECT COMPILES, BUT DEBUGGING DOES NOT WORK

First check whether the ON Semiconductor Command Line Debugger, AXSDB, works. Start
AXSDB (the installer places a link into the program section of the start menu).

Bl Command Prompt - axsdb — O X

Microsoft Windows [Uersion 10.0.16299.1087]
(c) 2017 Microsoft Corporation. All rights reserved.

C:\Users\fg8yldb>axsdb

ON Semiconductor AG Microfoot Debugger version 1.21
Targets: 00Q00OBO3

%

AXSDB should print the serial number of a target after the “Targets:” prompt. The top two
reasons for an empty line after “Targets:” are that no debug adapter is connected to a
working USB port, or that the USB drivers have not been correctly installed.
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To check whether the drivers are correctly installed, open the device manager (The driver
installation is common for both AX8052 and AXM0OF243)

=% Device Manager [sl@] =]
File Action View Help
e || B HmE| &R &S

4.3 ZBGMZG-L2
> % Batteries
M Computer
> ¥ ControlVault Device
> =g Disk drives
& Display adapters
l:"{ﬁ Human Interface Devices
» %54 Imaging devices
& Intel(R) Dynamic Platform and Thermal Framework
b == Keyboards
1> £5] Memory technology driver

> ] Mice and other pointing devices USB Serial Converter A Properties -
| Monitors

¥ Network adapters mmm
Y Ports (COM & LPT)

- ['F usB serial Port (cOM4)
> |2 Processors

5

USB Serial Converter A

b 7 Proximity Devices Driver Provider. FTDI

o i i

v P SECUT Devices Driver Date: 8/16/2017

b - Smart card readers . .

b f;,_‘} Sound, video and game controllers BiverVersion: 212280

> (;— Storage controllers Digital Signer: I\P/Ii%rlt_)shoﬂWindows Hardware Compatibility
ublisher

1 - System devices
4§ Universal Serial Bus controllers To view details aboutthe driver files.
a Intel(R) USB 3.0 eXtensible Host Controller
Intel(R) USB 3.0 Root Hub

USB 2.0 MTT Hub

USB 3.0 Hub Roll Back Driver lfthe device fails after updating the driver. roll back
USB Composite Device to the previously installed driver.

USB Composite Device
USB Composite Device
USB Composite Device
USB Composite Device Uninstall
USB Serial Converter A
USB Serial Converter B

Update Driver... To update the driver software for this device.

Disable Disables the selected device.

To uninstall the driver (Advanced).

OK l [ Cancel
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For the AXDBG debug adapter USB device, the Vendor ID (VID) is 0403 and the Product ID
(PID) is 6010 as shown below.

-

=4 Device Manager o [@3 =]
File Action View Help
e | @B BE R %S

b L‘*;?. Human Interface Devices &
» 5 Imaging devices

;> -/ Intel(R) Dynamic Platform and Thermal Framework

b == Keyboards

b -£57] Memory technology driver

I - J Mice and other pointing devices

» B4 Monitors T
4 ‘V Network adapters

- ‘-"‘ Bluetooth Device (Personal Area Network)

'-"‘g Bluetooth Device (RFCOMM Protocol TDI)

Cisco AnyConnect Secure Mobility Client Virtual Min”
¥ Intel(R) Dual Band Wireless-AC 8265 USB Composite Device Properties (=]
¥ Intel(R) Ethernet Connection (4) 1219-LM Wm‘

-‘-"1 Realtek USB GbE Family Controller
[> T? Ports (COM & LPT) USB Composite Device
3 n Processors

> Proximity Devices
>[4 Security Devices

P> -g» Smart card readers
> {5 sound, video and game controllers Value
b C— Storage controllers

Property
l Hardware Ids Z

\ USB\VID 0403&PID SOIO&REV 0700

» M System devices USB\VID_04038PID_6010
4 a Universal Serial Bus controllers

i Intel(R) USB 3.0 eXtensible Host Controller
Intel(R) USB 3.0 Root Hub
USB 2.0 MTT Hub

USB 3.0 Hub

USB Composite Device
USB Composite Device
USB Composite Device
USB Composite Device
USB Composite Device
USB Serial Converter A
USB Serial Converter B

FIPAP PSP

0K ] [ Cancel
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If the drivers are not correctly installed, there will be a yellow exclamation marks on “USB
Serial Converter A” or “"USB Serial Converter B” or "USB Composite Device” which indicates
that the driver has not been correctly installed. Right-click on the device with the
exclamation mark, and choose Update driver.

=4 Device Manager ‘ = w =
File Action View Help

4.5 ZBGMZG-12

> @ Batteries

! 9 Bluetooth Radios

> - Computer

> ¥ ControlVault Device

b g Disk drives
» B Display adapters
; Human Interface Devices
> 3;3 Imaging devices
> & Intel(R) Dynamic Platform and Thermal Framework
I == Keyboards
»-E] Memory technology driver
>+ Mice and other pointing devices
> B Monitors —
» ¥ Network adapters | General | Driver | Details |

Y Ports (COM & LPT)

5 B Processors USB Composite Device
@ Proximity Devices
> (¥ Security Devices Driver Provider: Microsoft
> > Smart card readers

> -4£F Sound, video and game controllers
» £ Storage controllers Driver Version: 6.1.7601.18328

USB Composite Device Properties @

Driver Date: 6/21/2006

b - System devices Digital Signer: Microsoft Windows
4 ﬁ Universal Serial Bus controllers
: d Intel(R) USB 3.0 eXtensible Host Controller
- § Intel(R) USB 3.0 Root Hub
- @ USB 2.0 MTT Hub
- § USB 3.0 Hub
i USB Composite Device Roll Back Driver Ifthe device fails after updating the driver, roll back
- § USB Composite Device il R to the previously installed driver.
- i USB Composite Device
L]
9

Driver Details To view details aboutthe driverfiles.

Update Driver... To update the driver software for this device.

_,_i USB Composite Device Disable Disables the selected device.
USB Composite Device
USB Serial Converter A Uninstall
USB Serial Converter B

To uninstall the driver (Advanced).

OK ] [ Cancel

Newer Versions of Windows, if connected to the internet, offer the option to search Windows
Update for a suitable driver. You can choose this option; it is the easiest option, though may
take some time. As an alternative, the installer also puts suitable drivers into C:\Program
Files (x86)\ON Semiconductor\AXSDB\ftdi. You can choose to install from this directory and
its subdirectories as well.
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# Device Manager @ =]
File Action View Help
e @0 HE B XS

& Computer A
>-&¥ ControlVault Device

b ¢ Disk drives

» B Display adapters —
b c‘;ﬂ Human Interface Devices

> %54 Imaging devices

1> -/ Intel(R) Dynamic Platform and Thermal Framework

> ] Memory technology driver

>+ Mice and other pointing devices
» - Monitors @ L Update Driver Software - USB Composite Device

D '_-T Network adapters
» Y3 Ports (COM & LPT)

>[5 Processors
.

Browse for driver software on your computer

1> "ws Proximity Devices

> -/ Security Devices Search for driver software in this location:

- [ ]
= E \Program Files (x86)\ON Semiconducto! SDB\ftdi| v

> 45F Sound, video and game controllers| \Prog Ll = Sonls b Browse...

1> €z Storage controllers
> - System devices
4 a Universal Serial Bus controllers
- a Intel(R) USB 3.0 eXtensible Host
i Intel(R) USB 3.0 Root Hub
- § USB 2.0 MTT Hub
USB 3.0 Hub
USB Composite Device
USB Composite Device
USB Composite Device

L]

-

% e USB Composite Device
9

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

USB Composite Device
USB Serial Converter A
USB Serial Converter B

After successfully re-installing the drivers, there should not be any yellow exclamation marks
on “USB Serial Converter A” or "USB Serial Converter B” or "USB Composite Device”. After
installing the drivers, you should reboot Windows.

Check that AXSDB now recognizes the target.
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AX8052:

If the debugger plugin is not correctly configured, see below for how to configure it for AX8052
microcontroller.

Start AxCode::Blocks. Verify that the correct debugger plugin is selected. To do this, open
the compiler settings window.

W Start here - ArCode:Blocks 119 (17.12) ===
File Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks |Settings| Help
iBBG LI ABMAAGRIPEEL LG oMM AR Environment.. |
g X[/ 'start here! x Editor...
« projects | Symbols i b Compiler
O Workspace Debugger.
Global vanables... P
o Code::Blocks

Edit startup script - ‘ The cpen source cross glaior IDE
]
Y/

Release 119 (17 12) rev 11362 2018-04-03 1436 20) gec 640 20t

-

B Costeanew omact ‘Q( pan an existiog sioject J‘ Tip ofthe Day

Vi the Code Blacks foryms  Repon 8 bug or recuest 9 new feature

Recent projects

No recent
a o
Recent files

No recent fles

© 2004 - 2018, The Code Blocks Team.

/| Code:Blocks * . Searchresults x| [ Cccc x Q)Buidiog x| ¥ Buldmessages /) CppCheckiVerss+ x| /| CppCheck/Vers++ messages | )\ Cscope » () Debugger x| ) Doxylocks | @ Closed filesist  x ) Thread search
Fie Une  Text

Check that the debugger plugin named “AXSDB debugger: Default” is selected.

| Compiler settings O X

Global compiler settings

Selected compiler

SDCC Compiler w
Set as default Copy Rename Delete Reset defaults
Global compiler
settings Compiler settings Linker settings Search directories S| Custom variable| 4 | *
% Compiler's installation directory
C:\Program Files\SDCC\, | Auto-detect

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the

Profiler settings Program Files Additional Paths
C compiler: ‘sdcc.exe

C++ compiler: ‘sdcc.exe

Linker for dynamic libs: ‘sdcc.exe ‘

Batch builds Linker for static libs: ‘sdcclib.exe

Debugger: AXSDB debugger : Default v

Resource compiler: ‘ ‘

Make program: ‘make.exe ‘

oK Cancel
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Now check that the correct axsdb binary is configured in the plugin configuration. To do this,
open the debugger settings.

¥ Start here [demo) - AxCodezBlocks 119 (17.12)
file Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks [Settings| Help

i
:

T H@ LY HBEB[ AR P EESLE S o W Environment... |
o X | starthere x Editor..
4 Projects | Symbols | Files » Compiler...
O Workspace Debugger..
&% demo Global variables.. e
sy Code::Blocks

Edit startup script » ‘ The apen source, cross-platform IDE

Release 119 (17 12) rev 11362 {2018-04-03 14:36-20) gec 64.0 -2t

J) Visit the Code- Blocks forums  Report a bug o request a new feature

Recent projects
= .

& cu 3_demo\AYMOF243_demo cbo

cs\Documents

4| A Code:Blocks % 4 Searchresults x /) Cocc X &yBuldlog x| ¥ Bubd messages x | /) CppcheckiVerat+  x /) CppcheciVera++messages x| / Cscope x & Debugger X /) DogBlocks X < Closedfileslist x| . Thread search

File Line Message

Select AXSDB debugger - default. Check that the Executable path is correct.

Debugger settings - O X
AXSDB debugger : Default
- Common Executable path: ‘C:\Program Files (x86)\0ON Semiconductor\AXSDEB\bin\axsdb.exe ‘
[=- AXSDB debugger
f L Debugger intialization commands
Q--G_DB!CDB debugger
i Default

These commands will be sent to the debugger on each session start

[_]synchronaus Debugger Communication

[ ] Evaluate expression under cursor

[ ]Add other open projects' paths in the debugger's search list
[ ] Do *not* run the debugee

[ ]Live Cursor Updates

DebugLink Function Key Text

F1-F4 F5-F8 F9-F12 Arrows Page/Line Insert/Delete

F1: | Help |
F2: |Axsem AG |
F3: | |
F4: | |

OK Cancel
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AXMOF243:

Check that the OpenOCD.exe debug interface software is available in the installation directory
where the you have installed the AXSDB followed by ™\bin” (*C:\Program Files (x86)\ON
Semiconductor\AXSDB\bin")

Make sure that the name of the configuration file (.cfg) and the path to the file is given
correctly. By default, the configuration file for AXMOF243 microcontroller is available in the
directory “C:\Program Files (x86)\ON Semiconductor\AXSDB\share\openocd\scripts\board”

Project/targets options O *

Project settings Build targets Build scripts Notes C/C++ parser options AXSDB Debugger EditorConfig options EnvVars options Libraries

Additional debugger search dirs:

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\arm-none-eabi\include ~ Add
C:\Program Files (x86)40M Semiconductor\AXSDB\libmfiinclude —
C:\Program Files (x86)\0M Semiconductor\AXSDB\libmfisource

C:\Program Files (x86)\0M Semiconductor\AXSDB\libmf\builtsource

C:\Program Files (x86)\0M Semiconductor\AXSDB\libmfiinclude\CMSIS_5\CMSIS\Core\Include

C:\Program Files (x86)\0M Semiconductor\AXSDB\libmf\include\CMSIS_5\Device\ARM\ARMCMOplus\Include

C:\Program Files (x86)\0M Semiconductor\AXSDB\libmfiinclude\CMSIS_5\Device\ARM\ARMCMOplus\source

C:\Program Files (x86)\0M Semiconductor\AXSDB\libmfcryptotinclude

C:\Program Files (x86)\0N Semiconductor\AXSDB\libmfcrypto\source

C:\Program Files (x86)\0M Semiconductor\AXSDB\libaxdvk2\include

C:\Program Files (%86)40N Semiconductor\AXSDB\libaxdvk2\source

C:\Program Files (x86)\0N Semiconductor\AXSDB\libaxdvk2\builtsource

C:\Program Files (x86140M Semiconductor\AXSDB\libax5031\include N

Edit

Delete

Remote debugging support (GDB only!)
Select target: Remote connection  Additional GDB commands  Additional shell commands

Connection type: |Pipe Command v

Serial port: I:l Baud: 115200 ~

P address: | | Port: |

openocd -p -| openocd.log -f board/axm0f2_axdbg.cfg
Pipe Command:

Connect with extended-remote
[]Do NOT adjust LD_LIBRARY_PATH before lzunching the debugger

If the debugger plugin is not correctly configured, see below for how to configure it for
AXMOF243 microcontroller.

Start AxCode::Blocks. Verify that the correct debugger plugin is selected. To do this, open
the compiler settings window.
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ON Semiconductor

= [E=R X
file Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks [Settings] Help
COH@ ¢ UBB[IRIPEE I 0o W Environment...
X [ start hare x| Editor...
«| projects | Symbols 1> [ Compiler...
O Workspace Debugger...
Global variables... a
- Code::Blocks

Edit startup script ‘ The open source, cross-platiorm IDE.

£ 119 (17 12) rev 1 0403 1 funi
mnmmmg(wmmﬂ ?mmmzax
Q,vw\h locks forums  Report a bug of request 2 new feature

Rocont projects

No recent
a st
Recent files

Na recent files

© 2004 - 2018, The Code_Blocks Team.

‘Compiler settings

Global compiler
settings

Profiler settings

Batch builds

Global compiler settings

Selected compiler

[6Nu GeC compiler for ARM v

Set as default [ Copy " Rename ] Delete

|c

iler settings I Linker settings I Search directories || Toolchain executables { custom variables | Builc < | * |

Program Files | Additional Paths

Compiler's installation directory

C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3 E] Auto-detect
NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the "Additional

C compiler: arm-none-eabi-gcc.exe

C++ compiler: arm-none-eabi-g++.exe

Linker for dynamic libs:  arm-none-eabi-g++.exe

Linker for static libs: arm-none-eabi-ar.exe

Debugger: (DB/CDB debugger : ARM

Resource compiler:

Make program: make.exe

e el sl sl =

0K ] [ Cancel
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Now check that the correct binary is configured in the plugin configuration. To do this, open
the debugger settings.

¥ Start here [demo) - AxCodezBlocks 119 (17.12)
file Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks [Settings| Help

i
:

T H@ LY HBEB[ AR P EESLE S o W Environment... |
o X | starthere x Editor..
4 Projects | Symbols | Files » Compiler...
O Workspace Debugger..
&% demo Global variables.. e
sy Code::Blocks

Edit startup script » ‘ The apen source, cross-platform IDE

Release 119 (17 12) rev 11362 {2018-04-03 14:36-20) gec 64.0 -2t

J) Visit the Code- Blocks forums  Report a bug o request a new feature

Recent projects
= .

& cu 3_demo\AYMOF243_demo cbo

es\Docum

4| A Code:Blocks % 4 Searchresults x /) Cocc X &yBuldlog x| ¥ Bubd messages x | /) CppcheckiVerat+  x /) CppcheciVera++messages x| / Cscope x & Debugger X /) DogBlocks X < Closedfileslist x| . Thread search

File Line Message

Select GDB/CDB debugger: ARM. Check that the Executable path is correct.

-~

Debugger settings o2 “

GDB/CDB debugger : ARM

- Common Executable path: C:\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\bin\arm-none-eabi-gdb.exe [:]
@--GDB/CDB debugger
Default Arguments:
b -
[=]-AXSEM debugger I?e uggeli 1
- Default (@ GDB () CDB

Debugger initialization commands

These commands will be sent to the debugger on each session start

[ Disable startup scripts (-nx) (GDB only)
[¥] watch function arguments
[¥] watch local variables
[] catch C++ exceptions
["| Evaluate expression under cursor
["]Add other open projects' paths in the debugger's search list
["IDpo *not* run the debugee
Choose disassembly flavor (GDB only):

[System default v ]

OK ] [ Cancel
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Version Date Comments
1.00 28-Aug-18 Draft version
1.01 28-Aug-18 Added AX8052 and AXMOF243 details
1.02 24-May-19 Updated section 7.3 Open OCD commands
details
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13. Co INFORMATIO

ON Semiconductor Phone +41 44 882 17 07
Oskar-Bider-Strasse 1 Fax +41 44 882 17 09
CH-8600 Dubendorf Email sales@onsemi.com
SWITZERLAND Www.onsemi.com

For further product, related or sales information please visit our website or contact your
local representative.

ON E-Emimrn:ludman:@ehadermﬂls{}f Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON
Semiconductor owns the Tights to a8 number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor's product/patent coverage
may be sccessed at www.onsemi.com.site/pdf/Patent-larking. pdf. OMN Semiconductor reserves the right to make changes without further notice to any products herein. ON
Semiconductor makes no wamranty, representation or guarantesregarding thesuitability of its preduct for any particulsr purpose, nordoes ON Semiconductor assume any liability arising
out of the application or use of any product or circuit, and specifically disclaims any and all liskility, including without limitstionspecial, consequentisl or incidentsl damages. Buyer
is responsible for its products and applications using ON Semiconductor products, including complisncewith all laws, regulations and safety requirements or standards, regardless
of any support or applications information provided by ON Semiconductor. “Typical’ parameters which may be provided in ON Semiconductor datasheets and/or specifications can
and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicak™ must be validated for each customer application by
customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconducior products are not designed, intended,
or authorized for use as a oritical component in life suppaort systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in aforeign jurisdidion
or any devices intended for implantation inthe human body. Should Buyer purchase or use ON Semiconducior produck for any such unintended or unauthorized application, Buyer shall
indemnify and hold ON Semiconductor and its officers, employess, subsidiaries, affilistes, and distributors harmiless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any daimof personal injury or death asscciated with such unintended or unauthorized use, even ifsuch claim alleges that ON
Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/ Affirmative Action Employer. This literature is subjed o
all applicable copyright laws and is not for resale in any manner.
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