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Introduction

The AXMOF343 combines the industry-leading AX5043 sub-GHz transceiver with a low-power Arm® Cortex-MO0+
processor useful for various wireless applications. The AXMOF343 SDK includes the necessary firmware, software,
example projects, documentation, and development tools to begin building end applications on the platform. This SDK
is built on the Eclipse-based ON Semiconductor Integrated Development Environment (IDE), which is available as a
free download from the AXMOF343 product page.

All example applications, device drivers, and application configuration files are delivered in a CMSIS pack format. This
enables a modular approach that simplifies the set-up, compilation, and programming of reference example code on the
AXMOF343 Development Kit boards. The following sections will describe the process of installing and using the SDK.
Please refer to the readme files included with the example projects for additional descriptions of the applications and
their configuration and use.

Hardware Setup

System Overview

The AXMOF343-X-X-1-GEVB are a series of evaluation boards intended for use in conjunction with the AXMOF343-
SDK. The first -X represents the memory configuration, while the second represents the frequency.

For example, AXMOF343-256-915-1-GEVB has the IC variant with 256 kB of FLASH and the RF matching network
is tuned for 915 MHz operation.

The board can be powered via USB, CR2032 battery, or an external 3.3V DC source via the Arduino-compatible header.
Both SWD and Serial interfaces are provided via the J-Link On-Board. The AXMOF343 can be configured to output the
RF signal via a differential load network, which supports both TX and RX, or a power-efficient single-ended network,
which only supports TX. The block diagram of the system is shown below:

AR
W
Data Data
EMI2121MTTAG
ESD Suppressor

Figure 1 - AXMOF343-x-x-1-GEVB block diagram

NOTE: By default, the boards do not have the single-ended SMA installed. This is because the example software is
designed to use the differential interface. Software configuration must be done to switch between single-ended and
differential output networks.

http://onsemi.com
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Evaluation Kit Content

The AXMOF343-X-X-1-GEVK evaluation kit includes all what is needed to start testing and developing RF
applications:

o 2X AXMOF343-X-X-1-GEVB boards pre-loaded with AX-Radio-TX and AX-Radio-RX examples;

e 2x Micro-USB cables;

e 2X whip antennas;

o Components bag with PCB mounting feet, extra headers, and an SMA connector that can be mounted when

needed as shown in the figure below.
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Figure 2: AXMOF343-x-x-1-GEVK content.

Headers Configuration

Figure 3 highlights several power headers available on the AXMOF343-X-X-1-GEVB that allow to connect/disconnect

power domains and to monitor the currents:

o Supply: the yellow “Supply” arrow shows the main power selector. With this selector the power source can be

toggled between battery operation (BATT) and USB or external voltage (USB/VIN).

e J10: this 10 pin header is the interface between the On-Board J-Link programmer and the AXMOF343 IC. The top
four pairs connect the UART and SWD ports, while the bottom pair pulls the DBG_EN to VDD. In order to perform
low power measurements with this PCB we recommend to disconnect these headers in order to avoid any leakage

current.

J12: by removing the parallel resistor R56, this header allows monitoring the current flowing from the battery.

J8: by removing the parallel resistor R52, this header allows monitoring the current flowing to the MCU.

J7: by removing the parallel resistor R58, this header allows monitoring the current flowing to the RADIO.

J11: by removing the parallel resistor R57, this header allows monitoring the current flowing to the TCXO.
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o
USART_TX s |#B0

i USART_RX W' PA2 s
fo

3V3 s’ DGB_EN
. HO":_

So!

Figure 3 - AXMOF343-x-x-1-GEVB headers.
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AXMOF343 IC Pinout and DVK connections

The AXMOF343 IC pinout and position on the AXMOF343-x-x-1-GEVB is shown in Figure 4. The available GP1Os

are listed in Table 1, while the different connections to external peripherals and headers are explained in Table 2.

VDD_ANA
GND
ANTP
ANTN
ANTP1
GND
VDD_ANA
GND

z z
O I B B B BB B BB BB E
] G]eno
7] [Z|RESET_N
] [*|DBG_EN
] AXMOF343 [=]re7
] QFN40 =]pes
] [=]P8s
] [=]Pe4
[ G]res

:: = : B AXMOF343-256-868-1-GEVB

&
»

| Name [GPIO Pin

PAO | GPIOO | 30 Ja-1 ANA_CHO | CMPO/L_MI | TIMOOUT PWM2H SPISEL1 | HSXOSC_P | CAPT1

PAL | cPiOo1 | 31 J4-2 ANA_CH1 | CMPO/1_PL T”\T"ﬁ\%’éf’kﬁ USART1_CLK mﬁ’h HSXOSC_N | TSTART

PA2 | GPIO2 | 32 UJSi'gTle—EX ANA_CH2 | CMPO/L_MI USART1_RX | PWMOH | SDA S§E§EE_K|N (T:iTPCT);

PA3 | GPIO3 | 33 '-Pﬁ?fc ANA_CH3 | CMPO/1_PL | TIM1OUT scL sﬁf_l&S:EKI:?N E;}‘gﬁf_—lz

Pas | cPioa | 34 | PXOSC 1 aNa chHa C/_’:"cpg,’vllﬁg’” TIMLCLK SPI_DOUT EI>_(|'DI'>((ZOL§(_:C_)BT EXT_INT

PA5 | GPIO5 | 35 LEPS® | ANA_CHS | cMPoi_PL USARTLTX | PV SPI_SEL2 CAPTO

Peo | cpios | 18 | YSARTITX | apcTriG | AcwPOO USARTL TX | PwMoL SPIDIN |EXTCLK OUT | CAPT1

PB1 | GPIO9 | 19 s TIMOCLK Lﬁ’g:g%_—gﬁ PWML/2H | SDA | SPI_DOUT

PB2 | GPIO10 | 20 Tcz(&EN TIMO/L/20UT PWM3H | SCL sﬁr:léEE_KlN CAPTO

PB3 | GPIO11 | 21 Buton el PWMOH SISDIID_I§(S:EKI:(I)N WAKEUP

PB4 | GPIO12 | 22 o TIMICLK | USARTO.TX | PWM2H | SDA | SPIDIN e

PB5S | GPIO13 | 23 35 TIMIOUT | USARTO_RX | PWM3H | SCL S§E§EE_K|N TSTOP

PB6 | GPIo14 | 24 | SWPIO PWMLH SSFF,’I':SS(':EI'Z?%

PB7 | GPIO15 | 25 S‘g’ﬂ"‘ TIMO/L/20UT | USARTO/L_CLK | PWMLL SSTDIEDSELLJ; EXT_INT

Pco | GPIO16 | 17 [Buiiia ADCTRIG TIMOOUT PWM3L SPLSELO | pyreik ouT T%#Z;?I',
12-8 SPI_CSK_IN — Sl

Pcl | GPIO17 | 16 327 acwpo1 | TVZOLT PWMOL sg:ilééf_l(m EXTCLK_IN | EXTCLK_IN

pc2 | GPio18 | 15 12-6 TIM2CLK | USARTO.TX | PWMIL SST?I[DSELLJI E?(‘ArZTNZT

Pc3 | GPiO19 | 14 125 ACMPOO USARTO_RX | PWM2L SsPPIT_SoEllr:JZ

pc4 | GPiI020 | 13 LES—ZR ADCTRIG | ACMPO1 T”\T"I(,’\ﬁ’éat” USARTL CLK | PWM2H PB4

Table 1 - List of GPIOs and crossbar configuration table
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Pin Pin Name Connection on AXMOF343-x-x-1-GEVB
Number
1 VDD_ANA Connected to ground (GND) via a decoupling capacitor
2 GND Ground connection
3 ANTP Connected to the matching network and differential (TX/RX) SMA connector
4 ANTN Connected to the matching network and differential (TX/RX) SMA connector
5 ANTP1 Connected to the matching network and single-ended (TX) SMA connector (not-fitted)
6 GND Ground connection
7 VDD_ANA Connected to ground (GND) via a decoupling capacitor
8 GND Ground connection
9 FILT CAL line, connected to Pin 37 - TST1
10 L2 Shorted to L1 via a 0Q Resistor
11 L1 Shorted to L2 via a 0Q Resistor
12 SYSCLK Connected to J2-3
13 PC4 Connected to J2-4
14 PC3 Connected to J2-5. Could be used for a RGB LED (not-fitted)
15 PC2 Connected to J2-6. Could be used for a RGB LED (not-fitted)
16 PC1 Connected to J2-7. Could be used for a RGB LED (not-fitted)
17 PCO Connected to J2-8
18 PBO Used by the debugger for UART TX and connected to J2-1
19 PB1 D4 - Green LED
20 PB2 Supply for the 48MHz TCXO (RF reference oscillator)
21 PB3 Pushbutton and connected to J1-1
22 PB4 Connected to J1-9 and PMOD1-8 using pull-up resistors for 12C_SDA
23 PB5 Connected to J1-10 and PMOD1-7 using pull-up resistors for 12C_SCL
24 PB6 Connected to J6-2 and used by the debugger for SWDIO
25 PB7 Connected to J6-4 and used by the debugger for SWCLK
26 DBG_EN Connected to J10 to enable debugging mode
27 RESET_N Pushbutton and connected to J3-3
28 GND Ground connection
29 VDD _IN Power supply input
30 PAO Connected to J4-1
31 PA1l Connected to J4-2
32 PA2 Used by the debugger for UART RX and connected to J4-3
33 PA3 32.768kHz crystal input/output (Microcontroller external reference oscillator)
34 PA4 32.768kHz crystal input/output (Microcontroller external reference oscillator)
35 PAS Connected to J4-4
36 VDD _IN Power supply input
37 TST1 CAL line, connected to Pin 9 - FILT
38 TST2 Used for ground connection
39 CLKN TCXO input/output (RF reference oscillator)
40 CLKP TCXO input/output (RF reference oscillator)

Table 2 - AXMOF343-x-x-1-GEVB connections

http://onsemi.com
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IDE and SDK Setup

Prerequisites
To begin, the following tools must be downloaded from the AXMOF343 product page at www.onsemi.com:

e ON Semiconductor IDE — This package includes the Eclipse-based IDE, the ARM GNU toolchain
(compiler, linker, GDB debugger), and the J-Link software required program and debug the board.

e  AXMOF343 CMSIS Pack — This includes all example code, middleware, and device drivers for the
radio and MCU peripherals.

e ARM CMSIS Pack — This can either be downloaded automatically from inside of the IDE or installed
manually. To install manually, first download the .pack file from the latest release at
https://github.com/ARM- software/CMSIS_5/releases.

e AX-ConfigurationUtility — optional GUI to generate custom radio projects compatible with the ON
Semiconductor IDE.

IDE Installation
Install your new ON Semiconductor IDE by running ON_Semiconductor_IDE.msi. The ON Semiconductor IDE is installed in this
location by default: C:\Program Files (x86)\ON Semiconductor\IDE_V<version>.

You are prompted to install SEGGER J-Link. You need the J-Link software to download and debug applications on the
Evaluation and Development Board. The J-Link Installation Check screen will guide you through the process of
installing J-Link if no valid J-Link installation is found.

NOTE: If using a separately installed J-Link toolchain, version 6.71c or greater is required to support the AXMOF343
device family.

The release version and build number are stored in the REVISION text file at the root of the installed ON Semiconductor
IDE.

AXMOF343 SDK Installation
To install the AXMOF343 CMSIS Pack:

1. Open the ON Semiconductor IDE.
From the launch screen create and / or select a directory to contain a workspace. The workspace contains
all active projects and user IDE settings such as Ul theming.

3. Inthe top right corner of the workbench perspective, click on the Open Perspective icon, select CMSIS Pack
Manager, then click Open. (See Figure 3).

NOTE: If you cannot see the CMSIS Pack Manager item, re-install the IDE in your user folder (i.e.,
C:\Users\<user_name>)

http://onsemi.com
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Figure 3: Open CMSIS Pack Manager perspective

4. Click on the Import Existing Packs icon, then select the pack file — ONSemiconductor. AXMOF343.<version>.pack. (pack

versions are formatted with three numbers such as 1.2.0).

© Import Packs

(R4 T-P RS své.lvv' R

iles from installed packs

Description

°D<h

[Ou

Q'bﬂ\_‘ﬂy|@ ¥ = 8 i= Pack Prope

Import Existing Packs...

type filker text

P v T » ThisPC » Documents » TEMP

QOrganize = New folder
TEMP A Name
Working | ONSemiconductorAXMOF343.1.20,pack
W This PC

B 3D Objects
B Desktop

| Documents

¥ Downloads

J Music
& Pictures

B videos

whoverriaen Y €

File name: | ONSemiconductor AXMOF343.1.2.0.pack

Date modified Type Size

26-5ep-20 X10AM  PACK File 65,440 KB

| Pack Files (*pack) -

Cancel

Figure 4:

Import CMSIS Pack

You will be prompted with a license agreement.

© CMSIS Pack Manager: ONSemiconductor AXMOF343.1.2.0 u] X
License Agreement

To continue with SETUP, you must accept the terms of the License Agreement.
To accept the agreement, click the checkbox below.

Jon semiconpuCTOR

AXMOF343 SOFTWARE & REUSABLE CODE LICENSE AGREEMENT

IMPORTANT - READ BEFORE DOWNLOADING, COPYING, INSTALLING, OR USING.

DO NOT USE OR INSTALL THIS SOFTWARE OR REUSABLE CODE UNTIL YOU (THE LICENSEE) HAVE
CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS. BY DOWNLOADING, COPYING, INSTALLING,
OR USING THE SOFTWARE OR REUSABLE CODE, YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF YOU
DO NOT WISH TO SO AGREE, DO NOT DOWNLOAD, COPY, INSTALL, OR USE THE SOFTWARE OR
REUSABLE CODE.

If you agree to this Agreement on behalf of a company, you represent and warant that you have authority

[J1 agree to all the terms of the preceding License Agreement

OK Cancel

Figure 5 - License Agreement

6. After the IDE is finished importing the pack, the available example applications can be viewed. Note that there
is an example for each variant of flash memory (64K and 256K).

http://onsemi.com
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£ on-semiconductor-workspace - ON Semiconductor IDE - X

File Edit Navigate Search Project Run Window Help

No Launch Configurations on:|--- g~ @SS BuFiQ io s idiyily o | B

B Devices 2 B HE|%|® ¥ = 0 @packs [ Examples 2 £ Only show examples from installed packs | < & (% 2 (¥ | @ ¥ = O = pack Properties = @ 2| @ ¥ = o
Search Device Search Example type filter text
Device Summary Example Action Description A |~ & ONSemiconductorAXMOF343.1.2.0
v % All Devices 35 Devices 2 ADC (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board ADC driver example B Boards
¢ ARM 33 Devices © ADC (DVK-AXMOF343-256-1-GEVE) % Copy | DVK-AXMOF343-256-1-GEVB board ADC driver example % Components
~ ¥ ONSemiconductor 2 Devices © AES (DVK-AXMOF343-64-1-GEVE) ¥ Copy. | AES Example Firmware for DVK-AXMOF343-64-1-GEVE b... B Devices
~ i AXMOF343 Series 2 Devices © AES (DVK-AXMOF343-256-1-GEVB) & Copy AES Example Firmware for DVK-AXMOF343-256-1-GEVE ng Examples
B AXMOF343-64 ARM Cortex-M0+ 40 MHz, 8 KB RAM, 64 KB © AXRadio-RX (DVK-AXMOF343-64-1-GEVB) (% Copy. . DVK-AXMOF343-64-1-GEVB board AXRadio Receiver Exa.
B AXMOF343-256 ARM Cortex-MO0+ 40 MHz, 32 KB RAM, 256 K © AXRadio-RX (DVK-AXMOF343-256-1-GEVB) % Gopy. . DVK-AXMOF343-256-1-GEVE board AXRadio Receiver Ex..

£ AXRadio-Tests (DVK-AXMOF343-64-1-GEVB) (& Copy DVK-AXMOF343-64-1-GEVB board AXRadio RF Tests Exa..
2 AXRadio-Tests (DVK-AXMOF343-256-1-GEVB) [ Copy DVK-AXMOF343-256-1-GEVB board AXRadio RF Tests Exa.
© AXRadio-TX (DVK-AXMOF343-64-1-GEVB) @ Copy DVK-AXMOF343-64-1-GEVB board AXRadio Transmitter E...
< AXRadio-TX (DVK-AXMOF343-256-1-GEVB) & Copy DVK-AXMOF343-256-1-GEVB board AXRadio Transmitter

& Blinky (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board Blinky driver example
© Blinky (DVK-AXMOF343-256-1-GEVB) @ Copy DVK-AXMOF343-256-1-GEVB board Blinky driver example
£ Flash (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board Flash driver example

£ Flash (DVK-AXMOF343-256-1-GEVB) & Copy Flash Example Firmware for DVK-AXMOF343-256-1-GEVB ..
© GPIO (DVK-AXMOF343-64-1-GEVB) @ Copy GPIO Example ware for DVK-AXMOF343-64-1-GEVB b...
£ GPIO (DVK-AXMOF343-256-1-GEVB) & Copy GPIO Example Firmware for DVK-AXMOF343-256-1-GEVB ..
£ 12C-Master (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board 12C Master driver exa.

© 12C-Master (DVK-AXMOF343-256-1-GEVB) @ Copy DVK-AXMOF343-256-1-GEVB board I12C Master driver exa..
£ 12C-Slave (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board 12C Slave driver examp...
£ 12C-Slave (DVK-AXMOF343-256-1-GEVB) & Copy DVK-AXMOF343-256-1-GEVB board 12C Slave driver exam..
© PMU (DVK-AXMOF343-64-1-GEVB) @ Copy GPIO Example Firmware for DVK-AXMOF343-64-1-GEVB b...
£ PMU (DVK-AXMOF343-256-1-GEVB) & Copy GPIO Example Firmware for DVK-AXMOF343-256-1-GEVB ..
< PWM (DVK-AXMOF343-64-1-GEVB) & Copy DVK-AXMOF343-64-1-GEVB board PWM driver example

S PWM (DVK-AXMOF343-256-1-GEVB) @ Copy DVK-AXMOF343-256-1-GEVB board PWM driver example

£ PWM-RGB-LED (DVK-AXMOF343-64-1-GEVB) [& Copy DVK-AXMOF343-64-1-GEVB board PWM driver example u.
2 PWM-RGB-LED (DVK-AXMOF343-256-1-GEVB) [ Copy DVK-AXMOF343-256-1-GEVB board PWM driver example ..
© SPI-Master (DVK-AXMOF343-64-1-GEVB) @ Copy DVK-AXMOF343-64-1-GEVB board SPI driver example

2 SDIMactar MK, AYMNE2A2_98A.1_GEVRY - NV AYAANE242_75A.1_GEVR hnard SDI driver avamnia s

,“
&

& Console 2 B~y =08

CMSIS Console
17:18:54: Importing Pack ONSemiconductor.AXMOF343.1.2.@ completed

Figure 6 - Available Applications shown after pack import

7. Toinstall the Arm CMSIS pack, repeat the process in step 4 to unpack the ARM.CMSIS.<version>.pack file.
If it is desired to install this pack directly from the CMSIS pack manager, select the blue Check for Updates
on Web icon, and let the manager download the index to all available CMSIS packs. Once complete, select
the ARM.CMSIS pack and click Install.

NOTE: If using the AX Configuration Utility to generate code for custom radio examples, then version 5.6.0 of the
ARM.CMSIS pack should be installed as well as the latest version as shown below.

@8 Packs 57 +—|®rm/|@v=ﬁ

Search Pack

Pack Action Description ~
v ® Device Specific 10 Packs ARM selected
% ARM.Musca-51_DFP & Install Musca-51 {with on-chip eMRAM and CryptoCell) device and boar:
% ARM.Musca_A1_BSP & Install Musca A1 Board Support PACK for CoreLink SSE-200 based - Trust.
% ARM.Musca_B1_BSP & Install Musca B1 Board Support PACK for CoreLink SSE-200 based - Trust
% ARM.VZM-MPS2_SSE_200.B5P (5 Install ARM V2M-MPS2 Board Support PACK for CoreLink SSE-200 - Trust
% ARMVZM-MPS3_SSE_200.BSP (& Install ARM V2M-MPS3 Board Suppert PACK for CoreLink SSE-200 - Trust
% Keil. V2M-MPS2_Chix_BSP 5 Install ARM V2M-MPS2 Board Suppert PACK for Cortex-M System Desigr
% Keil.v2M-MPS2_D5x_BSP 52 Install ARM V2M-MPS2 Board Suppert PACK for DesignStart Devices
% Keil v2M-MPS2_IOTKt_BSP 2 Install ARM V2M-MPS2 Device Family Pack fer [OT-Kit devices
"*’d, Keil. V2M-MPS3_|OTKit_BSP @ Install ARM V2M-MPS3 Device Family Pack for I0T-Kit devices
% Keil. VE_CAx_DFP & Install Versatile Express Device Family Pack for Cortex-A
v ® Generic 23 Packs Software Packs with generic content not specific to 2 device
%5 ARM.AMP & Install Software components for inter processor communication (Asymm
v % ARM.CMSIS @ Upodate  CMSIS (Cortex Microcontroller Software Interface Standard)
1 5.7.0(2020-04-09) 36 Remove  CMSIS-Build: 0.9.0 (bets) - Draft for CMSIS Project description
1 560 (2012-07-10) 3 Remove  CMSIS-Core(M): 5.3.0 (see revision history for details) - Added |
® Previous ARM.CMSIS - Previous Pack Versions
% ARM.CMSIS-Driver & Install CMSIS Drivers for external devices
%4 ARM.CMSI5-Driver_Validation % Install CMSI5-Driver Validation
% ARM.CMSI5-FrecRTOS s Install Bundle of FreeRTOS for Cortex-M and Cortex-A
"*’d,ARM.EMS\SrR’I’USﬁVﬂIldatmn s Install CMSIS-RTOS Validation
% ARM.mbedClient & Install ARM mbed Client for Cortex-M devices
% ARM.mbedTLS & Install ARM mbed Cryptographic and SSL/TLS library
% ARM.minar & Install mbed 05 Scheduler for Cortex-M devices
% ARM.TFM K Install+ Trusted Firmware-M (TF-M) reference implementation of Arm's PI
% EmbeddedOffice Flexible_Safety_RTCK Install Flexible Safety RTOS
% Keil ARM_Compiler & Install Keil ARM Compiler extensions for ARM Compiler 5 and ARM Com
% Keil IMXRT 105 MWP S Install+ NXP i MX RT 105171052 MDK-Middleware examples and CMSIS-Dr
% Keil IMXRT1060_MWP & Install+ NXP i.MX RT 106171062 MDK-Middleware sxamples and CMSIS-Dr
% Keil IMXRT1064_MWP S Install+ __ NXP i MX KT 1064 MDK-Middleware examples and CMSI5-Drivers
% KeilJansson s Install Janssen s a C library for encoding, decoding and manipulating IS¢ ,,
< >

Figure 7 - Install ARM CMSIS Version 5.6.0 and the latest version.
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Working with Example Applications

Importing and Building Applications
To import an application:

1. From the CMSIS Pack Manger perspective, select the Boards tab and enter “AXMOF343” into the search field.

2. Select the development board corresponding to the part that is being used — either AXMOF343-64... or
AXMOF343-256...

3. Select the Examples tab to the right to view all the available applications for the selected board. (See Figure 8)

4. Select Copy next to the desired application to copy the application into the IDE Workspace. If the perspective
does not automatically change from the CMSIS Pack Manager, select the C/C++ perspective icon in the upper
right corner of the IDE.

© on-semiconductor-workspace - ON Semiconductor IDE - o X

file Edit Navigate Search Project Run Window Help
& |[o][=]]- No Launch Configurations o - i (=] RBuy AvE Pl v ick Access| | 8 | B0 %

B Devices ® Boards 2 EI %O ™ Examples. £2) Only show examples from installed packs T B &2 = Pack Properties
am e - filter te
Board Summary y Eample Action Description v i@ ONSemiconductor AXMOF343.1.20
~ % All Boards 4Boards © ADC (DVK-AXMOF243-256-1-GEVB)  (@ICOPYI DVK-AXMOF343-256-1-GEVB board ADC B Boards
v B DVK-AXMOF343-64-1-GEVB (Ver 1.1) AXMOF343-64 © AES (DVK-AXMOF343-256-1-GEVB) @ Copy, # Components
v % Mounted Devices 1 Device % Copy B Devices
B AxM0F343-64 RM Cortex-MO+ 40 MHz 8 KB RAM, 64 K © AXRadio-Tests ( ® Copy,. ™ Examples
~ B DVK-AXMOF343-256-1-GEVB (Ver 1.1) AXMOF343-256 © AXRadio-TX (DVI Copy..
« " Mounted Devices 1 Device @ Blinky $.COpYLL.. DVK-AXMOF343-256-1-GE
B AXMOF343-256 ARM Cortex-MO+ 40 MHz. 32 KB RAM. 256 © Flash (DVK: Copy.... Flash Example F MOF343-256-1-GEVE
© GPIO (DVK GORYL.. GPIO Example F MOF343-256-1-GEVB
- COPYL DVK-AXMOF343-256-1-
GO DVK-AXMOF343
MU Copy.
o @ Copy
© PWM-| DVK-AXMOF343-256- @ Copyy
© SPI-M -AXMOF343-256-1-GE (@ Copy,
© SPI-Slave -256-1-GEV € Copy.
© Timer (DVK-AXM ® Copy.
© TRNG (DVK-AXN # Copy. GEVB.
© UART (DVK-AXMOF343-256-1-GEVE) @RCOPYILL DVK-AXMOF343-256-1-GEVB board UART driver example
© Console ]
CMSIS Console

Figure 8 - Available applications for the selected 256K FLASH memory size.

5. To build a project, as shown in Figure 9:
a. Select the configuration corresponding to the desired project (Debug / Release);
b. Select either Run or Debug;
c. Select “Build” to build the configuration or “Debug” to build, flash, and enter Debug mode.

arch Project Run  Window Help

v || [E] AXRadio-TX-AXMOF343-64 Debug ~ | © [
_ . :e  Refactor Mavigate Search P
[E] AxXRadio-TX-AXMOF343-64 Debug
= G 5] AxRadio-Tests-AXMOF343-64 Relesse  [258 ﬂ 15 Debug AllE
[E] AXRadio-RX-AXMOF343-64 Release ?“ File Edit Source
[E] AXRadio-RX-AXMOF343-64 Debug i < O Run & 15 w
e | ] AXRadio-RX-AXMOF343-54 Release r <~‘=‘={>|

[E] AXRadio-TX-AXMOF343-64 Release

Mew Launch Configuration...

Figure 9 - Select Configuration and Build Project.
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6. After the build is completed, the results are displayed in the console:

12 Prablems - Tasks (&) Console 52 [ Properties GGl e BB -r= 0
CDT Build Console [AXRadio-TX-AXMOF343-64]

CDT Build Console [AXRadio-TX-AXMOF 34

arm-none-eabi-gec -mepu=cortex-méplus -mthumb -mlittle-endian -Os -fmessage-length=d -fsigned-char -ffunction-sections -fdata-sections -g3 -T "C:\Users)”
Finished building target: AXRadio-TX-AXM@F343-64.elf

Invoking: GNU ARM Cross Create Flash Image
arm-none-eabi-objcopy -0 ihex "AXRadio-TX-AXMBF343-64.elf” “"AXRadio-TX-AXMBF343-64.hex”
Finished building: AXRadio-TX-AXMEBF343-64.hex

Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "AXRadio-TX-AXMOF343-64.elf"”
text data bss dec hex filename
26452 332 824  27c@B 6bd8 AXRadic-TX-AXMBF343-64.elf
Finished building: AXRadio-TX-AXM@F343-64.siz

15:27:57 Build Finished. @ errors, 1 warnings. (took 33s5.798ms)
, v
< >

: Launching AXRadio-RX-..lease: (100%) W |

Figure 10: Build Results.
NOTE: For each project copied, a Debug and Release configuration are generated:

o Debug — includes debugging symbols so that single-step debugging can occur using the GDB server in the
Debug Perspective of the IDE.

o Release - is optimized for production builds where debugging symbols are excluded from the compiled
application code to reduce flash and RAM usage.

NOTE: There are two configurations for flashing the chip:

e Debug — launches GDB server and automatically halts at MAIN, ready for single step debugging.
¢ Run - uses the GDB server to download the image to the device, but starts the application and terminates the
GDB server. This is useful for quick testing where single-step debugging is not required.

Once the application is running, either via Debug or Run, (and if printf is enabled in the .rteconfig file) the serial output can
be observed in the IDE built-in terminal or any other serial monitor application. To enable the Terminal Panel search though
the menu bar Window / Show View / Terminal.

Once the terminal window opens, select the terminal icon as shown in Figure 11, then select Serial Terminal from the
drop down menu. Configure the serial port settings as shown, selecting COM[X] that corresponds to the Serial COM
port assigned to the board by the PC.

. e
B Terminal 32 =] | -}ﬂ = b 1! Problems = Tasks & Console [ Properties & Terminal &2
Chose terminal: | Serial Terminal ~ B2 CoM18 2
Settings MCU wake up from Low Power Mode by Wakeup Timer
Serial port: | COM40 V‘ MCU Enter Low Power Mode

MCU wake up from Low Power Mode by Wakeup Timer

MCU Enter Low Power Mode

MCU wake up from Low Power Mode by Wakeup Timer

MCU Enter Low Power Mode

MCU wake up from Low Power Mode by Wakeup Timer

MCU Enter Low Power Mode

Encoding: | Default (1S0-8859-1) ~ MCU wake up from Low Power Mode by Wakeup Timer
MCU Enter Low Power Mode

: B MCU wake up from Low Power Mode by Wakeup Timer

Launching AXRadio-RX-..lease: (100%) [ %5 | | @ Cancel MCU Enter Low Power Mode

MCU wake up from Low Power Mode by Wakeup Timer

MCU Enter Low Power Mode

Baud rate: 115200
Datasize: |8

Parity: | None

[SIESIESIES

Stop bits: |1

Figure 11: Open New Terminal icon, COM port selection, and Serial Terminal output.
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Advanced Configuration and Debugging

CMSIS Configuration Wizard

Several applications in the AXMOF343 SDK, such as the peripheral examples and AXRadio examples, include application
parameters that can be modified within the IDE using the CMSIS Configuration Wizard. As shown in Figure 12, the CMSIS
Configuration Wizard is a GUI tool that allows users to select from a list of available options and change key parameters
used by the application.

To open the CMSIS Configuration Wizard, right-click the user_config_wizard.h file from the
<Example>/RTE/Application folder, and select Open With -> CMSIS Configuration Wizard as shown in Figure 13.

4 AXRadio-RX-AXMOF3... 4 A¥Radio-TX-AXMOF3... & AXRadio-Tests-AXM... main.c = user_config wizardh g3 | T O
i= CMSIS Configuration Wizard 4 =@
Option Value
~ Power mode and SRAM(s) selection
Power Mode Sleep Mode - HSOSC as Core clock
Power on/down SRAM bank(s) for AXMOF343-64 AEbmmts

Power en/down SRAM bank(s) for AXMOF343-256
~ User Application Configuration
Enable printf() Output over UART

Sleep Mode - HSOSC as Core clock
Hibernate Mode

Transmit Packet on PB3 Press Instead of Wakeup time Shutdown Mode
Clock Source Sleep Mode - LPOSC as Core clock
Wakeup every _ seconds '
Transmit packet every _ milliseconds 0
Power Mode

Choose power mode
Default power mode is active

Source Editor | CMSIS Configuration Wizard

Figure 12 - CMSIS Configuration Wizard.

elease 110 - AXRadio-TX-AXMOF343-64/RTE/Application/main.c - ON Semiconductor | -
R 0- AXRadio-TX-AXMOF343-64/RTE/Appl ON'S DE o X
File Edit Source Refactor Navigate Search Project Run Window Help
&1/0|[m] QR €] AXRadio-TX-AXMOF343-64 Debug g D R Bin SR R R P R, W, WL R
- st S
= ainc o o
; A 2BV e %
{25 AXRadio-Tests-AXMOF343-64 U apph
v 525 AXRadio-TX-AXMOF343-64 o main(void): veid
) Includes
(> Debug
Run all scheduler pe
wtiner_runcallbacks();
crit = enter_critical();
if (button_state == BUTTON_PRESSED)
{
button_state = BUTTON_NOT_PRESSED;
exit_critical(crit);
if(deglitch_busy == OFF)
{
deglitch busy = ON;
GPIO_Callback();
[@ phy_1_config.c A tion.F ol
B user_config_wizard.h [ONSemiconductorAp=ininm P 1
0 New >
=
B mponents.h Open PWR_MOD_ACTIVE)
AXRadio-TX-AXMOF343-64 Debug.Jaunch . e
AXRadio-TX-AXMOF343-64 Release.launch OBe RN i (8 C/Ct« Editor
@ AXRodio-TX-AXMOF343-64 teconfig Show in Local Terminal > [ CMSIS Configuration Wizard | Y
>
Copy Culec | &b Generic Te Editor | .- — |
g Text Editor X%k =SS r28-83-=86
Bnd SWV
3 Delete Delete System Editor f
In-Place Editor
Source > Default Editor
Move., Other..
Rename. R r
Import...
i Export.
Refresh Fs
Index
Profiing Tools >
€ %" Run C/Ce+ Code Analysis
T >
W] /AXRadio-TX-AXMOF343-54/RTE/Application/user_config C“’"‘ - - l Launching AXRadio-RX-. Jease: (100%) [ 7
aaaaaaa

Figure 13 - Open user_cohfig_\)ﬁiiara.h in CMSIS Configuration Wizard.
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RTE Configuration

Each CMSIS Pack example project includes an .rteconfig file. The purpose of this file is to configure which libraries are
made available to the application at build time. This tool can be used to actively modify files that are either linked during
build process or actually copied into the project directory. Examples of this include selecting which physical layer
configuration file (PHY) is used by a radio application or which device drivers are linked in to the project.

& PMU-AXMOF343-256.rteconfig 2 =
% Components [~ @
Software Components Sel. Variant Vendor Version  Description @

B AXMOF343-256 ONSemiconduc ARM Cortex-M0+ 40 MHz, 32 KB RAM, 256 KB ROM

v @ Application
* DVK-AXMOF343-

~ % PHYs
Y PHY 1 ONSemiconduc 1.20 915 MHz GFSK 4.8 kbps
Y PHY?2 ] ONSemiconduc 120 8683 MHz GFSK 4.8 kbps
Y PHY3 ] ONSemiconduc 120 915 MHz 802.15.4 SUN FSK 50 kbps
Y PHY 4 m} ONSemiconduc 1.2.0 915 MHz 802.15.4 SUN F5K 100 kbps
Y PHY 5 m] ONSemiconduc 1.2.0 , 8683 MHz 802.154 SUN FSK 50 kbps
Y PHY 6 ] ONSemiconduc 120, 868.3 MHz 802.154 SUN FSK 100 kbps
& CMsSIS Cortex Microcontroller Software Interface Components
€ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifica
v & Device Startup, System Setup
~ @ Drivers
¢ ADC a ONSemiconduc 1.2.0 , Analog Digital Converter (ADC) driver for AXMOF343
¢ AES O ONSemiconduc 1.20  , Advanced Encryption Standard (AES) driver for AXMOF343
Y CCMP ] ONSemiconduc 1.2.0 , Capture Compare (CCMP) driver for AXMOF343
¢ CMP a ONSemiconduc 1.2.0 _, Analog Comparator (CMP) driver for AXMOF343
Y CMU ONSemiconduc 120, Clock Management Unit (CMU) driver for AXMOF343
¥ Common ONSemiconduc 1.2.0 _, Common driver support for AXMOF343
Y DMA O ONSemiconduc 1.20 , DMA driver for AXMOF343
Y FLASH m] ONSemiconduc 120 | Flash memory driver for AXMOF343
/ GPIO ONSemiconduc 1.20  , GPIO driver for AXMOF343
7 12C O ONSemiconduc 120, 12C driver for AXMOF343
¥ PMU ONSemiconduc 120, PMU driver for AXMOF343
Y PWM ] ONSemiconduc 120 PWM driver for AXMOF343
¥ Radio ONSemiconduc 120 |, Radio driver for AXMOF343
Y SCHEDULER ONSemiconduc 1.2.0 _, Scheduler driver for AXMOF343
? SPI O ONSemiconduc 120 SPIdriver support for AXMOF343 W

Figure 14 - RTE Configuration Wizard.

Register Viewer

In debug mode, the IDE offers several advanced features, including a register viewer. This is based on a .svd file, which
provides a description of the register mapping on the chip. For AXMOF343, all peripheral registers, including those for
AX5043, are made available in the peripheral register viewer. To open this,

1.

2.
3.
4

Select the Peripherals tab on the right panel of the Debug perspective.

Check the box next to the peripheral of interest.

Select the Memory tab in the bottom panel of the Debug Perspective to view the selected registers.

Halt the processor or place a breakpoint at a section of interest in the code. When the processor stops, the register
contents are displayed. Entering a humber into the Value field will manually overwrite the register content on
the device.
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NOTE: By default, the console tab in the bottom panel is configured to return itself to focus whenever there is an output
from the debugger. To disable this, right-click on the Console while in debug mode, and select Preferences. Then
uncheck “Show when program writes to standard ous” and select “Apply and Close”. Now the Memory tab can remain
in focus while debugging.

NOTE: To search for a specific register, right-click in the register list in the Memory tab, and select “Add Filter”.
Enter a text string, and the list will filter to show only matching registers.

© Release_1_1.0 - AXRadio-TX-AXMOF343 4/drv_pmu.c - ON IDE - o X

File Edit Source Refactor Navigate Search Project Run Window Help

& |[35 ][ @] 4 oebug || [€] AXRadio-TX-AXMOF343-64 Debug e | @i0iw|mmn ms | S B~ O- Q@S Fris el ~f Do Qui | Rt
45 Debug 3 i vepg [§ drv_pmuc 57 » = B (0« \Variables 9 Breakpoints & Expressions @ Modules 7. Peripherals 53 %8 v =0
v [€] AXRadio-TX-AXMOF343-64 Debug [GDB SEGGER J-Link Debugging] DRV_ERROR : Drive & | periphesa Addias Desciiption ~
v 7 AXRadio-TX-AXMOF343-64.¢ff A - %, AdC 040700000 ADC interface contains registers used to enable and ...
¥ o e BESANIS S - S SGERAP: seshisalpoles b Uint32_t DRV_PMU_Control( uint32_t ctrl param, uint32_t ctrl arg ) 0%, ALs 0ci0300000  Hardhware Accellerated AES Encryption and Decryptio.

RV_PMU_Control() at drv_pmu.c:164 Ox7ac 5, AX5043-group-1 (x41900000 Radio registers

MU_EnterPowerMode() at pmu.c:134 Oxlad8 _uint32_t status = DRV_OK; ). AX5043-group-2 0x41900000  Radio registers
wtimer_idle() at scheduler.c:524 0x212e #ifdef DEBUG_DRV_PMU [w] 0x40600000  Analog comparators interface is used to configure th...
main() at main.c:114 Oxd8ca é’ \ ity kutatized s el (] 040300000 Clock Management Unit is used to configure clocks.
ILinkGDBServerCL.exe 52 return ( DRV_ERROR_INIT ); (mE: 041400000 Capture/PWM Module
m-none-eabi-gdb Nid - [m] 041500000  CPWM1
| Semihosting and SWV #endif 0% 041600000  CPWM2
switch ( (pmu_ctrl)ctrl_param ) O 041700000 | CPWMB
i L D SLEEP 0% 0:40D00000  The Cyclic Redundancy Check Module is a peripheral ...
0% 040800000 DMA acts as another bus master on the AHB Bus to fa...
pmu.p_base_reg->POWER_MODE_b.POWER_MODE = PHU_POWER_MODE_POWER_MODE_SLEEP; 0% 00C00000  Flash controller is used to erase or program the flash ...
SCB->SCR = 0x0; 05z 00000000 GPIO block, is a general-purpose I/O interface unit th,
,;::8 || 0x41D00000 The 12C interface is compatible with the Inter-IC Bus S...
B i (] 01900000 MSPI
64 break; (] 030000000 Micro Trace Buffer is available. See CoreSight MTB-M...
165 [m] 040400000 NEBO has an advenced power management unit (PM...
6 case PMU_PWR_MOD_DEEPSLEEP: s 41A00000  SPI
168 pmu.p_base_reg->POWER_MODE_b.POWER_MODE = PMU_POWER_/10DE_POWER_MODE_SLEEP; 0% (DR 150000 L R T
i £05-55CR —5ch_SCR_ SLEEPOEEP Msk; [m; 041000000 TICK timer enables software to schedule events on gi...
i T 180); () 041100000 TIM: 16-bit count up/down timer with prescaler
TwFI(); 0z 041200000 TIMER1
: 01300000 TIMER2
break; =

0x40A00000  The True Random Number Generator s a peripheral g
041800000 USART
0&1C00000  USART1

case PMU_PWR_MOD_HIBERNATE:

pmu.p_base_reg->POWER_MODE_b.POWER_MODE = AHU_POWER_MODE_POWER_MODE_HIBERNATE; 0x40F00000  The watchdog module applies a reset to a system in t... v
SCB->SCR = SCB_SCR_SLEEPDEEP_Msk;
1 __ISB(); No details to display for the current selection.
150 WFI();
182 break;
84 case PMU_PWR_MOD_SHUTDOWN:
pau.p_base_reg->POWER_MODE_b.POWER_MODE = PHU_POWER_MODE_POWER_MODE_SHUTDOWN;
SCB->SCR = SCB_SCR_SLEEPDEEP_Msk;
__Is8()s
—WFI();
break;
S o
F g 0 Memory 53 =0 @Teminal 2 8 | & BE i =
wewe [ |8 B G| By v (@ como
Monitors % R %k (5 AX5043-group-1: 041900000 53 ) & New Renderings.. X :35 A
= % 5 AIoUp- X z JCU wake up from Low Power Mode by Wakeup Timer
@ AX5043-group-1 | Register Address Value Al frx :36
5 AX5043-group-1 041900000 PCU wake up from Low Power Mode by Wakeup Timer
[v5
| SILICONREVISION 0241920000 051 %

MCU wake up from Low Power Mode by Wakeup Timer
SCRATCH 0x41920004 oA [eois

it PWRMODE 0x41920008 000 MCU Entering Low Power Mode
| e powsTaT 0:4192000C 087 MCU Entering Low Power Mode
\ Mt POWSTICKVSTAT 0x41920010 007 MCU wake up from Low Power Mode by Wakeup Timer
™ :39
QMA! 4
LOWROMASK fen 3 Lot PICU Entering Low Power Mode
IRAMASK} 0041520018 000 MCU Entering Low Power Mode

IRQMASKO 0x4192001C 0x00 v | MCU wake up from Low Power Mode by Wakeup Timer v

 Launching AXRadio-RX-..Jease: (100%) [

Figure 15 - Peripheral register view during debugging.
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