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1 Introduction

This document briefly describes the process of using NXP Bluetooth Low Energy Software for the KW47,
MCXW?72, and FRDM MCXW?72 wireless microcontroller platforms (version 1.1.0). It lists the hardware setup
and steps for building and usage of the provided demo applications.

2 Hardware setup

The examples described in this document use a KW47-EVK, MCX-W72-EVK, or a FRDM-MCXW?72 as the
development platform, as shown in the Figure 1 and Figure 2.

 JLink is the default interface selected in the IAR Embedded Workbench for Arm projects with KW47-EVK,
MCX-W72-EVK, or FRDM-MCXW?72 platforms included in this release.

* Use jumpers to configure the KW47-EVK or the MCX-W72-EVK board in one of the available power
configurations.
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Figure 1. KW47-EVK/IMCX-W72-EVK board

Figure 2 shows the FRDM-MCXW?72 platform. On the KW47-EVK / MCX-W72-EVK / FRDM-MCXW?72 board,
the OpenSDA USB port is connected to a Windows PC. The OpenSDA chip on the board requires flashing with
appropriate firmware with debugging and virtual serial COM port capabilities.
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Figure 2. FRDM-MCXW?72 platform

Refer to the FRDM-MCXW?72 board documentation for the jumper configuration in different power modes.
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3 Installing the Connectivity Package

To install the Connectivity Package, configure and download the package archive from the staging system
on the https://mcuxpresso.nxp.com website. You can simply download the precreated package archive if it is
available on the same website.

Note: Use the default location for the package (C: \NxP) and create a subfolder there specific to each device
and release.

Note: Perior to loading any wireless SDK example, update your NBU image with the provided binaries in the
following folder of the SDK: . . /middleware/wireless/ble controller/bin
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4 Building the binaries

This section describes the necessary steps for obtaining the binary files for usage with the boards.

4.1 Prerequisites

To build any of the demo applications, you need the following toolchain:

* |AR Embedded Workbench for Arm (details in release note)

* MCUXpresso IDE (details in release note)

Visual Studio Code with "MCUXpresso for Visual Studio Code" extension (details in release note)
» Teraterm (version 4.105 or higher)

The Connectivity Software Package does not include support for any other toolchains. The packages must
be built with the debug configuration to enable debugging information. This package includes various sample
applications that can be used as a starting point.

4.2 Conventions for building the wireless_UART application.

The following sections present the steps required for building the wireless_UART application. All applications
can be found using the following placeholders for text:

* <connectivity path>:represents the root path for the SDK.

* <board>: represents the target board for the demo app, “kw4 7evk” in this case.

* <RTOS>: represents the scheduler or RTOS used by the app; it can be either “bm” or “freertos”.

* <demo_app>: represents the demo application name.

* <IDE>: represents the integrated development environment used to build projects; “iar” in this case.

* <core_id>: represents the target CPU on which the application will run, "cm33 core0" in this case.
The demo applications general folder structure is the following:

<connectivity path>\boars\<board>\wireless examples\bluetooth\<demo app>\<core id
>\<RTOS>\<IDE>

Selected application: w_uart

Board: kw47evk or frammcxw72 or mcxw72evk
RTOS: FreeRTOS

Resulting location:

<connectivity path>\boards\<kwd47evk or mcx-w72-evk or frdmmcxw72>\wireless
examples\bluetooth\w uart\freertos\<IDE>
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4.3 Building and flashing the BLE software demo applications using IAR Embedded
Workbench

Use the following steps in order to build and flash the BLE software demo applications using the IAR Embedded
Workbench:

1. First unpack the contents of the archive to a folder on the local disk. Then, navigate to the resulting location
starting from the SDK root directory.
2. Open the IAR workspace file (* . eww file format) highlighted file in Figure 3.

> Open Workspace x
« « 4 <« bluetooth » w_uart » freertos » cm33_cored » iar v | Search iar 2
Organize « Mew folder =~ @ @
" Name Date modified Type Size
> wireless_uart_freertos.eww 06/11/2024 23:22 |AR IDE Workspace 1KB
-
|
W
File names: Workspace Files (".eww) w
Figure 3. Wireless UART IAR demo project location

3. Choose between Debug and Release configurations in the drop-down selector above the project tree in the
workspace, as seen in Figure 4.
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= wireless_uart_freertos - AR Embedded Werkbench IDE
File Edit View Project J-Link Tools Window

Workspace w 0 X
debug o
Files o

=R lwireless_uart_freertos - debug | v |

B ble_controller
Ml bluetooth

M board

B CMSIS

B component

B device

Ml drivers

M framework

M freertos

B mcmgr

B rpmsg-lite
isecure—subsystem
M source

Bl startup

M utilities

wirelesz_uart_freertos

Debug Log

Figure 4. Select the desired configuration (Debug or Release)
Figure 5 shows the Wireless UART - IAR workspace.
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> wireless_uart_freertos - AR Embedded Werkbench IDE
File Edit View Project J-Link Tools Window

Waorkspace w 0
debug o
Files o

2 @ wireless_uart_freertos - debug
B ble_controller

M bluetooth

M board

B CMSIS

B component

M device

Bl drivers

B framework

M freertos

B mcmgr

B rpmsg-lite

[ secure-subsystem
Ml source

Ml startup

M utilities

Figure 5. Wireless UART - IAR workspace
4. Build the Wireless UART project using the options shown in Figure 6.
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> wireless_uart_freertos - AR Embedded Workbench IDE - Arm 9.60.1

File Edit View Project J-Link Tools Window Help

MO D = R0 OC

‘Workspace
||:Iel:uug v‘
Files o
=R |wireless uart_freerta doboo |
B ble_controller Options...
B bluetooth Mak
B board axe
B CMSIS Compile
B component Rebuild Al
M device
=—— Clean
M drivers
H framework C-STAT Static Analysis
B freertos
i mcmgr Stl:lp Build
B rpmsg-lite Add
B secure-subsystem
M source Remave
M startup R
M utilities SArE
Version Control Systemn
wireless uant_freertos ATELLITEINT FIL A
File Properties...
Debug Log
Set az Active
Log

Figure 6. Build Wireless UART application

5. Make the appropriate debugger settings in the project options window, as seen in Figure 7.

Project > Options (Alt+F7) > Debugger > Setup (tab) > Driver > J-Link/J-Trace

UG10181 All information provided in this document is subject to legal disclaimers.

© 2024 NXP B.V. Al rights reserved.

User guide Rev. 1.0 — 26 November 2024

Document feedback
9/39


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UG10181

NXP Semiconductors UG1 01 81

KW47-EVK, MCX-W72-EVK, and FRDM-MCXW?72 Bluetooth Low Energy Software Quick Start Guide

Opticns for node "wireless_uart_freertos” >

Cateqgary: Factory Settings

General Options ~
Static Analysis
Runtime Checking
C/C++ Compiler Setup  Download Images Mulicore  Authertication  Extra Options — Plugins
Aszembler
Output Converter Driver Run to
Custom Euild |J-IJnkJ’J-Trac:& w | |mair1
Linker
Build Actions Setup macros
] Use macro et
Simulator
CADI
CMSIS DAP
E2/E2 Lite

GDB Server Device description file
GHIMK

Ijet [] Ovenide defautt

JHlink/1-Trace STOOLKIT_DIRS \config®debuggersNXP\KW4ATB427B7 _corel
TI Stellaris

Mu-Link

PE micro

STLIMK

Third-Party Driver

TI MSP-FET W

I (] | | Cancel

Figure 7. Debugger Settings for the Wireless UART project
6. Click the “Download and Debug” button (or CTRL+D) to flash the executable onto the board, as seen in
Figure 8.

Download and Debug (Ctrl+D)

Download the application and start
the debugger

Figure 8. Download and Debug the Wireless UART application
7. Press Go (F5). At this moment, the board starts running the application as shown in Figure 9.
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P —

> wireless_uart_freertos - |AR Embedded Workbench

IDE - Arm 9.60.1 - u] X
{ File Edit View Projed Debug Dissssembly Jlink Tools Window Help
DO R = RO D C 2,88 > < B > N3rsl-039-0
Workspace v 2 X [ mainc x ~ | Disassembiy v ax
debug | |main() fi1|  co to:| | zone: v
41 static OSA TASK HANDLE DEFINE(s_startTaskHandle);
Files L 42 static 0SA_TASK_DEFINE(start_task, gMainThreadPriority c, 1, gMainThreadStackSize c, @); Disassembly
B @ wireless_uart_freertos - debug + 43 (woid)PLATFORM_InitOsc32K();
s ble_controller 42 ©x2'83d2: @xf7f4 Bxfazl BL PLAT
blustooth 43 BOARD_InitDede ()3
46 | 7 Private functions @x2'89d6: Bxf7Ff Bxfelf BL BOAR
al y BOARD_TnitPins();
i component e ox2'89da: @xf7fc exfcad BL BOAR
device 5@ static void start_task(void *argument) }
W drivers s1E { ©x2'89de: Bxbdel POP {re,
framework 52 /% start Application services (timers, serial manager, low power, Led, button, etc..) */ rfmc_xo = RFMC-3X0_TEST;
freertos 53 APP_InitServices(); BOARD_InitOsc32MHzConfig:
& mcmgr = X ) 8x2'83eB: Bx4905 LOR.N R1,
55 /* Start BLE Platform related ressources such as clocks, Link layer and HCI transport to Link Layer */ C—
rpmsg-lite 56 (void)APP_InitBle(); Bx2'8922: @x6808 LDR R@,
i secure-subsystem = - rfmc_xo &= ~(RFMC_XO_TEST CDAC_MASK);
source =5 J* Start Host stack */ ©x2'89e4: Bxf430 Bx707c BICS.W RO,
M startup s9 BluetoothLEHost_AppInit(); rfmc_xo |= RFMC_XO_TEST_CDAC(BOARD_32MHZ,
utilities £ ©x2'89eB: Bxf@SO Bx80aB ORRS.W R,
i Output 61 /% Start LCE %/ rfmc_xo &= ~(RFMC_XO_TEST ISEL MASK);
62 #ifdef LCE_KWAT7_MOXWT2 Ox2'89ec: @xBILD LSRS Re,
= (void)APP_Initlce(); 0x2'89ee: Bx0100 LsLs R@,
:’: [ #endif rfmc_xo |= RFMC_XO_TEST TSEL (BOARD_32MHZ.
66 HhilE(TRUE) ex2'89fe: exfase exe@ab ORRS.W Ra,
&7 B i RFMC->X0_TEST = rfmc_xo;
68 BluetoothLEHost_HandleMessages(); Bx2'89f4: Bx6008 STR R@,
ca return;
78 -} @x2'89F6: @x4778 BX LR
o ??DataTablel:
725 0x2'89F8: 0x4004°0014  DC32 ox4n
2= || e Fmetions static void start_task(void *argument)
75 {
76 L % start_task:
& 77 |int main(void) ox2'89fc: @xbs10 PUSH {R4,
78 H] ©x2'89fe: BxBOO4 MOvS R4,
79 /* Init 05A: should be called before any other OSA API */ APP_Initservices();
:i 05A_Init(); ©ox2'8a00: @xfrfb exfoss BL APP.
82 BOARD_InitHardware(); T} AEER AT ATE )
sy ©x2'8a04: Oxf7fa Bxff58 BL APP.
84 (void)0SA_TaskCreate((osa_task_handle_t)s_startTaskHandle, 0SA_TASK(start_task), NULL); BlustoothLEHost_AppInit();
85 ©x2'8a88: ©xf@00 BxT820 BL Blue
86 /* Start scheduler®/ BluetoothLEHost HandleMessages();
87 05A_Start(); 22start_task_e:
B ©x2'8abc: Oxf7fl Oxf834 BL Blue
=) /rwon 't run here®/ ox2'8al0: Bxe7fc B.N st
% assert(9); int main(void)
91 return 8;
o2 L3
CH
sall /!
95 * @) 0SA_Init();
96 K4 @x2'8ald: Bxf7da Bxff69 BL 0SA_
97 BOARD InitHardware();
witeless_uart_fieertos
Debug Log v ax
Log

Thu Nov 07, 2024 14:50:38:

ResetTarget() start

Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:

J-Link script: ResetTarget

Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:

ResetTarget() end - Took 4us

Hardware reset with strategy 0 was performed
173827 bytes verified {223.95 Kbytes/sec)
Download completed and verification successful.
ResetTarget() start

Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:

J-Link script: ResetTarget

Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu MNov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:
Thu Nov 07, 2024 14:50:38:

ResetTarget() end - Took 298us

Software reset was performed

Target reset

Memory map 'after startup completion point' is active

Build  Debug Log

Ready

Figure 9. Running the code on IAR

Errors 0, Warnings 0

Ln 77, Col 1 System | CAP NUM OV BES
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4.4 Building and flashing the BLE Software Demo applications using MCUXpresso IDE

To build and flash the BLE software demo applications using MCUXpresso IDE, follow the steps listed below:

1. Open MCUXpresso IDE and open an existing or new workspace location.

. MCUXpresso IDE Launcher X

Select a directory as workspace

MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts.

[Vl E T\ N p\MCUXpressoworkspace - Browse..

[[] Use this as the default and do not ask again
+ Recent Workspaces '

Cancel

Figure 10. Select MCUXpresso IDE workspace

2. Drag and drop the package archive into the MCUXpresso Installed SDKs area in the lower right of the
main window.

[ Installed 5.. 3¢ [C] Properties |_:_ Problems &l Conscle @Terminal |m$ Image Info EDEbugger... % Offline Pen... = 8
c-Boald
0 Installed SDKs

To install an SOK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the 'Installed SDEs' view, [Commen 'mcuxpresseo’ fold
Installed SDKs “_Available Boards| Available Devices |

Mame SDK Version Manifest Version Location
3 SDE_2.x_KWAT-EVK 24.12.00 3.14.0 ,@ WKWAT-EVE_241107.zip
H SDE_2x_MCTX-WT72-EVK 24.12.00 3140 ,@' WMCK-W72-EVE_241107.zip

Figure 11. Installed SDKs in MCUXpresso IDE workspace

3. After the SDK is loaded successfully, select the “Import the SDK examples(s)...” to add examples to
your workspace.
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| @ workspace - - MCUXpresso IDE
File Edit Mavigate Search Project Configlools Run RIOS Analysic Window Help

- TR VYLDIYLIBiw | E N DR F RO BarerkidBRLL - % HH-0-G-i® - g

- - * - ~| 4

5 Project E.. % MM Registers %% Faults % Peripher.. = B = B 5= Outline (<= Global Variables
8

BIS T8 % - Enter location here &GS B e §

) Ne debug context
There are ne prajects in your workspace.
To add a project

X Import SDK example(s]
°f Create a project.

i Import projects...

- 5@ g o 1000 Sles
MCUXpresso IDE Quickstart c-®ox|d e e e
10e | No project selected [ Installed SDKs
~ Create or import a project

(1) Quickstart Panel 3 (x)=Variables 9 Breakpoints = B [ Installed.. X [T] Properties [#] Problems Bl Console ¢ Terminal | Imagein.. [ Debugge.. % OffineP.. = B [ Memoy (=Hesp.. x = B
2

To install an SOK, simply drag and drop an SDK (zip file/folder] or an SDK Git repository into the ‘Installed SDKs' view. [Common ‘mcuxpress
) Create s new C/C-~ project... Installed SDKs . Available Boards | Available Devices |

Import SDK example(s)... Name SDK Version Manifest Version  Location

B3 import from Application Code Hub... 1 SDK_2x_KWAT-EVK 2412.00 3.14.0 B \KWAT-EVK_241107 zip

& Import project(s) from file systern... 5 SDK_2x MCX-WT2-EVK 241200 3140 i) AMCX-WT2-EVK_241107.zip
HE! Import executable from file system...

~ Build your project
&’
td

~+ Debug your project

B3

+ Miscellancous

7 @8 MCUXpresso Config Tools>>
(28 Quick Settings>>
&
&

& Build all projects

>
0items selected () NXP MCXWT27CoaA* (moumT2...ertos)

Figure 12. Importing SDK example(s)

4. To select the desired example(s), select the KW47-EVK, MCX-W72-EVK, or FRDM-MCXW?72 board and
then click the “Next” button:
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SDK Import Wizard
P

@ Importing project(s)for device: KWA7BA2ZBTixx using board: KWAT-EVK

a X
. Board and/or Device selection page

+ SDK MCUs

B0 Available boards

MCUs from installed SDKS. Please click  Please select an available board for your project.

above or wp.com to

obtain aditional SDKs.

NXP KWATB42ZBTiooxA

~ K
KWATBA2ZBTs00x A

MOQW7XE

P 1% &

[ Supported boards for device: KWATB42ZBTcxA

Selected Device: KWA7B42ZB75000A using board: KWAT-EVK
Target Core:

SDKs for selected MCU
Description:

multicore device with cores: cortex-m33 cortex-m33-nodsy Mame
Ultra-low power, Highly Secure, Bluetooth LE 6.0 Wireless MCU with CAN-FD.

5 SDK_2x KWAT-EVK

ManifestVe.. Location
w3140

& <Common>\

@

< Back Finish Cancel
Figure 13. Selecting the KW47-EVK board

B8 5DK Import Wizard

@ Importing project(s) for device: MCXWT27CxxxA using board: MCX-W72-EVK

. Board and/or Device selaction page

+ SDK MCUs

® Available boards
MCUs from installed SDKs. Please elick  Please select an availsble boar for your project.
above or visit meuxpresso.nup.com to P T Coun
e [ Supported boards for device: MCXW727CxaxA
NXP MCXWT27Crch
v K

KWATBA27B oA
~ MOXWTRX

MCKW727CrooxA

Byl

Selected Device: MCXW727 CoadA using board: MCX-W72-EVK
Target Core:

SDKs for selected MCU
Description:

multicore device with cores: cortex-m33 cortex-m33-nodsp Name SDKVersion  Manifest Ve
Ultra-low power, Highly Secure, Bluetooth LE 6.0 Wireless MCU with CAN-FD.

Location
8 SDK 2% MCX-W72-EVK 24, w, 3140

& <Common>\MCX-W72-EVK 2411

@

<Back Finish Cancel

Figure 14. Selecting the MCX-W72-EVK board
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B8 sDK Import Wizard

(i) Vou have selected 2 projects to import,
The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_KWAT-EVK' SDK.

=

. Import projects

Project name prefi: | kwdTevk

| Project name suffix:

Use default location

Location; | C:\Users\nxf47231\Documents\MCUXpressolDE_11.10.0_3148\workspace\kwTevk Browse...
Project Type Project Options
CProject () Ce+ Project () C Static Library () C++ Static Library SDK Debug Consele () Semihost () UART (®) Example default
Copy sources
Import other files
Examples MR =RE
[typetofilter
Name Description Version A
O E ble_fscibb
[ = bleshel
[J £ digital_key_car_anchor
[0 £ digital_key_device
[J £ estt_central
[ £ estt_peripheral
O E hid_device
O E hid_host
[0 £ otac_att
[0 £ otac_Rcap
OE otas
[ E temp_coll
[0 £ temp_sens
v S wuat
v E bm
wireless_uart_bm The BLE wireless uart application is 2 simple demenstration program based on the
v ertos
= wireless_uart_freertos The BLE wireless uart application is a simple demanstration program based on the
[0 E genfsk
[ £ reference_design v

@

< Back Next >

Figure 15. Select Wireless UART FreeRTOS project

Cancel

5. Build the wireless uart freertos project.
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4 Binaries

(5! Includes

& Cmsis

(2 ble_controller
2 bluetooth
2 board

(2 component
(5 device

(5 drivers

(2 framework
(2 freertos

2 linkscripts
3 memgr

(2 rpmsg-lite
(3 secure-subsystem
(3 source

(3 startup

(5 utilities

(& Debug

(1) Quickstart Panel X 0= Varizbles 9 Breakpoints

MCUXpresso IDE Quickstart
108 ) Project: knd7evk_wireless_uart freertos [Debug]

~ Create or import a project

B Create a new C/C++ project...
Import SDK example(s).

B8 Import from Application Code Hub.
& Import project(s) from file system...

{2 Import executable from file system

~ Build your project

~ Debug your project

~ Miscellaneous
© Edit project settings

B8 MCUXpresso Config Teols>>

(2 Quick Settings>>

B Export project(s) to archive (zip)

B Export project(s) and references to archive (zip)
& Build all projects

25 lwdTevlc wireless_uart freertos

[ workspace - kowdTevk_wireless_uart_freertos/source/wireless_uart. - MCUXpresso IDE

File Edit Source Refactor Nevigate Search Project Configlools Run RIOS Analysis Window Help
[mi] (- {-BYVIYLBin|prEnsc kIR bIBALRISBOIN LN K HEH-0-Q-i® 9 o

cHlet D GeD |t
[y Project... X Hif Registers #% Faults 32, Peripher.. = B [¢ wireless uartc X = B g=0u. (=0l

BT @ % B 16/50 : - " Enter location here |
S kwdTevk_wireless_uart_bm ; WW uireless UART Application T

v (25 kwdTevk_wireless_uart freertos <Debug> M - , BRI o

@ Project Settings. 58 /*! 8

No debug context

B-E-8-

Figure 16. Build the Wireless UART FreeRTOS project

6 * Copyright 2615 Fr. Semiconductor, Inc.

7 * Copyright 2016-2624 Nxp
1e \file

1

12 * This file is the source file for the Wireless UART Application

14 * SPDX-License-Identifier: BSD-3-Clause

19 Include

Framework / Drivers */
“EnbeddedTypes. h"
"RNG_Interface.h”

25 #include "fsl_component_button.h”

26 #include "fs1_component_led.h”

27 #include "fsl_component_timer_manager.h”

22
23 #include
24 #include

25 #include "fs1 component panic.h"

29 #include "fsl_component_serial_manager.h”

35 #include "fsl_component mem manager.h”

31 #include “fsl_format.h”

32 #include "fsl_debug console.h”

22 #includa " R . &
>

= 0 [ Memory (

= B [ Installed SDKs X [C] Properties [%] Problems [ Console & Terminal [s Image Info [ Debugger Con... &, Offline Periph... Hespand.. X = O
3

0 Installed SDKs
Toinstall an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repositery into the 'Installed SDKs' view. [Common 'mcuxpresso’ folder]

Installed SDKs . Available Boards | Available Devices |
Name SDK Version Manifest Version Location
3 SDK_2x_KW4T-EVK 241200 3140 ‘@ \KW47-EVK_241107.zip
4 SDK_2x_MCX-WT2-EVK 241200 3140 ‘@ AMCX-WT72-EVK_241107.zip

() NXP KWA7B427BTi0x A* (lowdTev.. ertos)

6. Click the “Debug” button to download the executable onto the board. Make sure you select the appropriate

device to flash.
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[ workspace - kwd7evk_wireless_uart_freertos/source/wireless_uart.c - MCUpresso IDE
File Edit Source Refactor Navigate Search Project Configlocls Run RIOS Analysis Window Help

[mil 32 [ ®~-{ RIS OB ..k B 2 o Lenid BN R HEH OG- E S g
b -fl-wmr e Do
[y Project... X i Registers # Faults 3, Peripher. = B = B 5= Ou.
Bl87 8% @ - ~ Enter location here |
togroup Wireless UART A t
25 kwdTevk wireless_uart_bm : -ﬂw fireless UART Application S
~ 2% kwdTevk wireless_uart freertos <Debug> PR p i el i
€ Project Settings 58 /=1 8
5 Binaries 6 * Copyright 2015 Freescale Semiconductor, Inc No debug context
) Includes 7L oy ight 2016-2024 XP
& cmsis N
(2 ble_controller 10 * \file
( bluetooth 1
(2 board 12 * This file is the source file for the Wireless UART Application
13
component
gﬁw\:ﬁ 14 SPDX-License-Identifier: BSD-3-Clause
15 /
(2 drivers 1
& framework 170
5 freertos 18
2 linkscripts ;S Include
5 memgr o .
(& rpmsg-lite 22 /* Framework / Drivers */
(8 secure-subsystem 23 #include "EmbeddedTypes.h”
(& source 24 #include "RNG Interface.h”
&8 startup 25 #include "fs1_component_butten.h”
28wt 26 #include "fsl_component_led.h”
utites 27 #include "fsl_component_timer_manager.h"
& Debug 25 #include "fs1_component_panic.h"

29 #include "fsl_component_serial_manager.h”
30 #include "fsl_component_mem_manager.h"
51 #include "fsl format.h

32 #include “fsl_debug_console.h” .
2 lanere S
< >
(1) Quickstart Panel X (x)- Variables 9 Breakpoints = B [ Installed SDKs [] Properties [g] Problems EJ Console X 9 Terminal [s Image Info G Debugger Con... 7, OfffinePeriph. = B [J Memory (J=Hespand.. X = O
' x| o oBlEm-&E a0~ 0 1 slcier §
MCUXpressa IDE Quickstart CDT Build Console [lowd7evk wireless_uart freertos]
A

5 Project: kwd7evk wireless_uart_freertos [Debug] _ "
Finished building: ../bluctooth/application/common/ble_conn_manager.c

 Create or import a project

@ Creste a new C/C+ project.. Finished building: ../bluetooth/application/common/ble_host_tasks.c
Import SDK example(s)..

B mpert from Application Code Hub.. Finished building: ../bluctooth/application/common/ble_service_discovery.c

® Import project(s) from file system. Finished building: ../ble controller/ble_controller/src/controller_api.c

UE! Import executable from file system...

Building target: kwd7evk wireless uart freertos.axf

~ Build your project
Invoking: MCU Linker

&, Build arm-none-eabi-gec -nostdlib -L"C:\Users\nxf47231\Documents\MCUXpressoIDE_11.18.8_3148\workspace\kwd7evk_wireless_

Memory region Used Size Region Size %age Used
Clezn

PROGRAM_FLASH: 167912 B 2008 KB 5.17%
o S E - NVM_region: 32 KB 32 KB 100.00%
e Vo Pl B-EH-B FROD_DATA 8 GB 8 KB 0.06%
SRAN: 28540 B 231 KB 12.07%
}¥ Debug RAM_VECTOR_TABLE: 8 GB 1 KB 9.00%
s rpmsg_sh_men 6 KB 6 KB 100.00%

Finished building target: kw47evk wireless_uart_freertos.axf

~ Miscellaneous
Performing post-build steps

Edit t setti
® ear preject sertings arm-none-eabi-size "kwa7evk wireless_uart_freertos.axf"; # arm-none-eabi-objcopy -v -0 binary "kwa7evk wireless u
@8 Mcuxpresso Config Tools> » text  data bss dec hex filename
& Quick Settings>> 167912 32768 32996 233676 398cc kwd7evk wireless_uart_freertos.axf

B Export project(s) to archive (zip)
B Export project(s) and references to archive (sip) 15:20:45 Build Finished. 8 errors, 0 warnings. (took 17s.3@3ms)
[ Build all projects

<

5 kwdTevk wireless_uart freertos O NXP KWATBA2ZBTxxx A" (kwdTev.ertos)

Figure 17. Download and debug the Wireless UART FreeRTOS project

7. Pressing the Run button makes the board run the application.
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File

o

Edit Source Refactor Navigate

|®-]-& Diun|m
[{5 Project Ex... X 1i}f Registers %% Faults 2, Peripheral.. =

BSlY| &%

5] ble_inith
(5] board_comp.c
[B board_comp.h
[€ board_dcdc.c
%) board_dedc.h
[5) board_Ip.c
5] board Iph
[ board_platform.h
[€ board.c
[8 board.h
[5) clock_config.c
5 clock_configh
[F) FreeRTOSConfig Genh
[ FreeRTOSConfigh
%) gatt_dbh
[ gatt_uuid128.h
[€ hardware_init.c
B o]
5] pin_muc_lp.h
5] RTE Components.h
5] semihost_hardfautt.c
[g] wireless_uart.c
[n wireless_uart.h
[ readmemd
v (5 startup
5] startup_kw47b422b7_cm33_corelc
(2 utiities

() Quickstart Panel X (x)=Variables 9 Breakpoints =

MCUXpresso IDE Quickstart
Project: kd7evk_wircless_uart_freertos [Debug]

~ Create or import a project
@ Create anew C/C++ project...

Import SDK examples)...

B8 Impert from Application Code Hub.,
® Impert project(s) from file system
U Impert executable from file system...

= Build your project

W A Build
o Clean

 Debug your project

# 4§ Debug

4§ Terminate, Build and Debug
~ Miscellaneous

©® Edit project settings
@ MCUxpresso Config Tools>>
& Quick Settings> >
&
i

@ Build all projects

Search Project ConfigTools

[ workspace - kwdTevk wireless_uart freertos/source/main.c - MCUXpresso IDE

- o x
Run RTOS Analysis Window Help
BNE RSB Qi e~ BH-0-Qu-i® s~ g 8- CP et
Q ®|[&
45 Debug % El%|# § = B I Outine X (- Global. Disasse.. = B

v [l kudTewk wireless_uart freertos ILink Debug [GDB SEGGER Interface Debugging]
~ (2 kwdTevk_wireless uart freertos.axt

SRR

U C\Users\nxf47231\Documents\MCUXpressolDE
~ of? Thread #1 57005 (Suspended : Breakpoint) 4 C\Users\nxfa7231\Documents\MCUXpressolDE,
= main( at main.ci78 0x182c u apph
o] amm-none-eabi-gelb (13.2.90.20231008) 2 spp.connh
U fslos abstraction.h
M app_lce_inith
[¢] wireless_uart.c [€] startup_lewd7b42207_cm33_cored.c [g main.c X =0 45 start taskfvoid™)
;z " ® % 5 startTaskHandle : uint32 1[]
5 / se ot oo tos

7 int main(void) € os thread_de sar task: const o fas_def ¢
5 g ©° start_task{void) : void
79 nit 05A: should be called before any other / ©  main(void): int
se osa_Tnit();
51
52 BOARD_InitHardware();
53
54 (void)0sa_TaskCreate (osa_task_handle_t)s_startTaskHandle, 0SA_TASK(start_task), NULL);
55
56 /* start scheduler™/
57 osa_start();
=
59 /*won't run here*/
90 assert(e);
o1 return 8
9z }
a3
4o fo1
a5 * @
95 ’
a7 v

<

[J Installed SDKs [] Properties [2] Problems ) Console X @ Terminal [ Image Info G DebuggerCon... %, OffiinePeriph.. = O

>

0 Memory (-Heapand Stack Usage X = = O
8

X% BREMRES O O 1 ali=i-}
kndTevk _wireless_uart_freertos JLink Debug [GDB SEGGER Interface Debugging] Tpe Usage (%)
[MCUXpresso Semihosting Telnet console for 'kwa7evk_wireless_uart_freertos JLink Debug’ started on port 57275 @ 1 e 0.00% Used
SEGGER J-Link GDB Server V7.960 - Terminal output channel Meain Stack 0.00% Used
< > < >

| Wiitable | smartinsert 1:1:0

Figure 18. Running the code on MCUXpresso IDE

T 1O NP KWATBAZB oA (kndTev..ertos)
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4.5 Building and flashing the BLE software demo applications using Visual Studio
Code

To build and flash the BLE software demo applications using Visual Studio Code, follow the steps listed below:

1. Open Visual Studio Code and open the MCUXpresso for Visual Studio Code extension.

% File Edit Selecton View Go Run Terminal Help £ Search

MCUXPRESSO FOR VS CODE w3 Welcome X

~ QUICKSTART PANEL

=+ Import Repository < Welcome

[0\ Import Example from Repository

§+8 Import Project

® Application Code Hub

& Flash Programmer Discover NXP MCUXpresso _
* INSTALLED REPOSITORIES for VS Code NXP MCUXpresso for VS Code extension

In order to start developing your first MCUXpresso application,
you should first have a repository installed.

b

+ PROJECTS

eps to make the most of your Users can take advantage of the NXP MCUXpresso for VS Code extension for VS Code by

ping applications with either the selecting the MCUXpresso for VS Code icon from the left side toolbar. This will open a view

ephyr or Open-CMSIS-Pack software that organizes the main contributions from the NXP extension:

* QUICKSTART PANEL: Most common steps (import example, program part,
. . © Explore NXP MCUXpresso for VS Code walkthrough, documentation)
Start developing your project. « INSTALLED REPOSITORIES: List of local software repositories available
[z (7 s e e A 2R PROJECTS: Section to import and manage projects

Import Example from Repository MCUXpresso for VS Code extension.
* DEBUG PROBES: View debug probes attached to system
[ ——  DEVICE TREE: Support for Zephyr projects
« IMAGE INFO: Visual representation of the created target image, including function

TS I3 © Check Tool Dependencies -
callgraph, memory usage, memories/sections content
~ [l secGeR 7360 ° ANALYSIS: Including summary data viewer for an existing Energy Measurement archive
~ [ LinkServer 16.133 Import Software Repositories (generated by the MCUXpresso IDE)

~ PEmicro 9.34.00

© Import Example from Repository

> DEVICE TREE @ Debug Example Project
> IMAGE INFO
 BAREMETAL HEAP AND STACK USAGE & Mark Done

<no active debug context>

b ®01A‘; ®o

Figure 19. MCUXpresso for Visual Studio Code extension
2. Import the SDK package: click “Import Repository”. Then, choose the “Local” option (if the SDK is
archived use “Local archive”), browse to the path of the SDK you want, and click “Import”.

%] File Edit Selection View Go Run - B Search DB Do - [m} pes
MCUXPRESSO FOR VS CODE Import Repository X m --

~ QUICKSTART PANEL

+ Import Repository Import Repository
% Import Example from Repositary
§+8 Import Project . _ _ _
REMOTE REMOTE ARCHIVE LOCAL LOCAL ARCHIVE
@ Application Code Hub - - -
[E] Flash Programmer Archive: chsdks\kw47_gen\out 1\KWA7-EVK.zip Browse...

3 Open MCUXpresso Installer

ANXp\VS_C d W72, -
T AT T R T TS Location: c\nxp\vs_code_sdk_moxw72_2 Browse.
L MNote: Path doesn't exist. Folder(s) will be created.

In order to start developing your first MCUXpresso
applicati il [ jtorv jncta

KW47-EVK
Name:

Import Repository MNote: Path doesn't exist. Folder(s) will be created.

|:| Create Git repository

Figure 20. Steps to import the SDK

3. After the SDK is loaded successfully, select the “Import Example from Repository” to add an application
to your workspace. Choose the repository, toolchain (Arm GNU), board, example you want to add, and the
location where the VS Code project would be created. Then click “Create”.
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X

X

File Edit Selection

MCUXPRESSO FOR V5 CODE
~ QUICKSTART PANEL
—+ Import Repository
% import Example from Repository
g+8 Import Project
@ Application Code Hub
B8] Flash Programmer
L@ Open MCUXpresso Installer

~ INSTALLED REPOSITORIES
~ BR MCUXpresso SDK Standalone (Pathz.., X
SDK_2.x_KWAT-EVK (Version: 24.12.00)

~ PROJECTS

Start developing your project.

Import Example from Repository
Import Project

View Go - & >

)C' Search

Import Example from Repository X

Import Example from Repository

Repository: cinxpivs_code sdk mow72_2\KWAT-EVK  (MCUXpresso SDK Standalone)
Toolchain: (arm GNU Toolchain 13.2.rel1 (Build arm-13.7)) 13.2.1 20231009 @ (C\NXP\MCUXpn
Board: KW47-EVK

KWA47 Evaluation Kit for Bluetooth Low Energy

Template: wireless_examples/bluetooth/w_uart/freerfos/wireless uart_freertos

The BLE wireless uart application is a simple demonstration program based on the MCUXpresso SDK.The

application implements a custom GATT based Wireless UART Profile that emulates UART over BLE.To use the

pplication Test Tool 12 or any other application which supports the FSCI protocol is required.
Name: kw4 Tevk_wireless_uart_freertos

c\nxpivs_code_workspace_mecxw72
Location:
Note: Path doesn't exist. Folder(s) will be created.

[] Open readme file after project is imported

Figure 21. Steps to import the example application

4. The application now appears in the “Projects” tab on the left. Build the application by pressing the “Build
selected” button.
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~ PROJECTS My &« U &
~  kwdTevk_wireless_uart_freertos MCUXpresso SDK 24.12.00 [> @ 2

= Setfings

sl mcu

BY Build Configurations

&y Repository clnxplvs_code_sdk_moow?2_2\KWAT-EVK

B3 Project Files

T "

Figure 22. Building the Wireless UART FreeRTOS application
5. After the build is completed successfully, debug the application by clicking the “Debug” button.

~ PROJECTS My 8«8 T &
~  kwdTevk wireless_uart freertos MCUXpresso SDK 24.12.00 |i| 2

= Settings

=] mcu

BY euild Configurations

(&) Repository chnxplvs_code sdk_moow?2 2\KWA7-EVK

B3 Project Files

R "

Figure 23. Debug the Wireless UART FreeRTOS application
6. Press the run (“Continue”) button twice to run the application on the board.
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3 File Edit Selection View Go Run Terminal Help

RUN AND DEBUG | D> | Debug project configuration (frev | &
v VARIABLES

v Locals

> Registers

~ WATCH

V CALLSTACK Paused on step
Reset_Handler() startup_MCXW716CS (3001

v BREAKPOINTS

Al C++ Exceptions
> PERIPHERAL VIEW
> PERIPHERALS

« > 2 Untitled (Workspace)
B> ¢ *to50

C: > SDKs > vscode > FRDOM-MCXW71 > ¢ Continue (F5) 716C > gec > » startup_MCXW716C.S
287  #it detined (_cplusplus)

288 #ifdef _REDLIB_

289 #error Redlib does not support C++

s startup_MCXW716C.S X

290 #endif
291 #endif
292 /* Reset Handler =/
293
204 ~thumb_func
295 .align 2
296 .globl  Reset_Handler
297 .weak  Reset_Handler
298 .type  Reset_Handler, %function
299 Reset_Handler:
D300 cpsid i /* Mask interrupts */
301 .equ  VTOR, OxEQGOEDOS
302 ldr r0, =VTOR
303 ldr r1, =_isr_vector
304 str r1, [ro]
305 ldr r2, [r1]
306 msr msp, r2
307 ldr r0, =_ StackLimit
308 msr msplim. ro

PROBLEMS ~ OUTPUT  DEBUGC

SOLE  TERMINAL EMBEDDED TOOLS  SERIAL MONITOR

[emake]
component is included.

[emake] C:/SDKs/vscode/FROM-MCXW71/middleware/wireless /framework/SecLib/middleware_wireless_framework_sec_lib_sss_m33.cmake component is

included.

[emake] C:/SDKs/vscode/FROM-HCXW71/middleware/wireless /framework/DBG/ SWO/middleware_wireless_framework_swo_dbg.cmake component is included.
[emake] C:/SDKs/vscode/FROM-HCXW71/middleware/wireless/framework/Common/rtos/freertos/middleware_wireless_freertos_heap.cmake component is

included.

[emake] C:/SDKs/vscode/FRDM-MCXW71/devices/MCXW716C/utilities/utilities_misc_utilities.MCXW716C. cmake component is included.
'SDKs/vscode/FRDOM-MCXW71/devices/MCXW716C/utilities/debug_console_lite/utility_assert_lite.MCXW716C.cmake component is included.
[emake] C:/SDKs/vscode/FRDM-MCXW71/devices/MCXW716C/utilities/utility_debug_console_lite.MCXW716C.cmake component is included.
SDKs/vscode/FROM-MCXW71/devices/MCXW716C/utilities/format/utility_format.MCXW716C. cmake component is included.
SDKs/vscode/FROM-MCXW71/devi ces/MCXW716C/utilities/utility_str.MCXW716C.cmake component is included.

[emake]

[emake]
[emake]
[emake] -- Configuring done (1.0s)
[emake] -- Generating done (0.0s)

[emake] -- Build files have been written to: C:/SDKs/vscode/projects/frdmmexu71/frdmmexu71 wireless_uart_freertos/armgcc/debug

:/SDKs /vscode/FROM-MCXW71/middleware/wireless /framework/plat forn/middleware_wireless_framework_platform_sensors_connected meu.cmake

CMakey/Build vEBH oA x

X ®oAo ®o & Debug project configuration (frdmmaxw71_wireless_uart freertos) & Build

Figure 24. Running the Wireless UART FreeRTOS application

Ln300,Col1 Spaces:4 UTF-8 LF PlainText
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5 Running the Wireless UART application using NXP loT Toolbox mobile
application

To run the Wireless UART application using NXP loT Toolbox mobile application, follow the steps as listed
below:

Note: Before working on these steps, ensure to install the latest version of the NXP loT Toolbox mobile
application from the application store.

1. Flash the board with the Wireless UART application as previously described.
2. Open Tera Term (or any other Serial Communication software) and choose Serial. Then choose the port of
your board and click OK. See Figure 25.

Tera Term: New connection X
O TCRAP myhost.example.com
History
Telnet £2
S8H S5H2
Other
UNSPEC
® Serial Port:  COM30: JLink CDC UART Port [COM3I( ~
Cancel Help

Figure 25. Setting up a new Tera Term connection for Wireless UART application
3. Stop running the code on the board. Go to Setup >Serial Port. See Figure 26.

KL COMIE - Tara Tarm T

Figure 26. Setting the serial port
4. Choose the required Speed (baud rate) and Flow Control values. Here, the baud rate should be 115200 and
the Flow control mode should be set to Xon/Xoff.
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Tera Terrm: Serial port setup >
Port: COM30 w OK
Data: & bit w Cancel
Parity: none v
Stop bits: 1 bit v Help
Flow control: Xonfxoff ~

Transmit delay

EI msecichar EI mseciline

Figure 27. Setting the baud rate
5. Ensure that the Bluetooth device of your phone is enabled.
6. Open the IoT Toolbox application and select the Wireless UART icon, as shown in Figure 28.

12:56

loT Toolbox

® ® @
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Figure 28. NXP loT Toolbox application
7. Now run the application on the board. On this step, the RGB LED blinks white quickly. Press the button

SW3 to switch to Peripheral (Central) mode, then press SW2 to start Advertising (scanning). The Tera Term
terminal shows the message shown in Figure 29.
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Figure 29. Tera Term console

8. The device should become visible for the Wireless UART mobile application, as shown in Figure 30.

L 44% R

loT Toolbox —  ,pnpess stop

Wireless UART

NXP_WU 0 E
00:60:37:B2:9D:7C Set PHY
Unbonded -51 dBm

Figure 30. NXP Wireless UART scanned by loT toolbox app

9. Select the device that appears in the Wireless UART tab to connect to it. After connecting, the mobile
application shows the console, as shown below. Users can choose between the Wireless Console and
Wireless UART tabs.

The device should become visible for the Wireless UART mobile application, as shown in Figure 31.
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Figure 31. Wireless UART working in Connected mode

10. On the loT Toolbox Wireless application console, the message is introduced in one line and sent to the peer.
If Wireless UART mode is used, communication is done character by character. On Tera Term, the message
received is displayed. One character at a time can be sent from Tera Term to the peer. When the mobile

application receives the character, it displays it.

The Figure 32 shows a KW47-EVK / MCX-W72-EVK / FRDM-MCXW?72 board acting as a peripheral,
connected to a phone using loT Toolbox in Wireless Console and Wireless UART modes.
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Figure 32. Exchanging messages between the phone and Wireless UART Console

6 Hybrid (Dual-mode) Bluetooth Low Energy and Generic FSK

The Hybrid (Dual-Mode) Bluetooth Low Energy and Generic FSK application demonstrates Generic FSK
transmission/reception and Bluetooth advertising/scanning/multiple connections coexistence.

The Bluetooth LE part of this demo implements a modified version of the Wireless UART demo application,
capable of multiple Bluetooth LE connections.

Based on the Hardware link-layer implementation, the Bluetooth Low Energy has a higher priority than the
Generic FSK protocol and as the effect, the Generic FSK communication is executed during the Idle states
(inactive periods) of the Bluetooth LE. The coexistence of the two protocols is handled internally at the
Controller level.
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The Bluetooth LE part of the application behaves at first as a GAP central node. It enters GAP Limited
Discovery Procedure and searches for other Wireless UART devices to connect. To change the device role to
GAP peripheral, use the ROLESW button. The device enters GAP General Discoverable Mode and waits for a
GAP central node to connect.

The Generic FSK part of the application can either enter in the receive state by double clicking the SCANSW
button or it can start the periodic transmit by long pressing the ROLESW button. It cannot enter in both states at
the same time.

The Generic FSK will have lower priority than the Bluetooth LE, therefore any ongoing Generic FSK receive will
be paused by the Controller when Bluetooth LE activity is ongoing and automatically resumed by the Controller
when there is no Bluetooth LE activity.

The first Generic FSK transmit command will be buffered if there is continuous Bluetooth LE activity (example is
continuous Bluetooth LE scanning). Any succeeding Generic FSK transmit command will indicate failure, in the
command line interface, if the initial buffered transmit command was not sent yet.

This section describes the implemented profiles and services, user interactions, and testing methods for the
Hybrid (Dual-Mode) Bluetooth Low Energy and Generic FSK application.

6.1 Implemented profile and services

The Hybrid (Dual-Mode) Bluetooth Low Energy and Generic FSK application implements the GATT client
and server for the custom Wireless UART profile and services and will also act as a Generic FSK transmitter/
receptor, repeating a custom packet, at a fixed periodic interval, with a predefined identifier, isolated to the
address used in the Bluetooth LE protocol of the demo.

* Wireless UART Service (UUID: 01ff0100-ba5e-f4ee-5cal1-eb1e5e4b1ce0)
* Battery Service v1.0
* Device Information Service v1.1

The Wireless UART service is a custom service that implements a custom writable ASCII Char characteristic
(UUID: 01ff0101-ba5e-f4ee-5cal1-eb1e5e4b1ce0) that holds the character written by the peer device.

The application is ready to start either Bluetooth LE scanning for Wireless UART Service, Bluetooth LE
advertising Wireless UART Service, Generic FSK periodic transmit of a custom packet or Generic FSK receive,
in the available slots not used by the Bluetooth LE protocol.

6.2 Supported platforms

The following platforms support the Hybrid (Dual-Mode) Bluetooth Low Energy and Generic FSK application:
* KW45B41Z-EVK
* KW45B41Z-LOC

6.3 User interface

After flashing the board, the device is in idle mode (all LEDs flashing). To start Bluetooth LE scanning, press the
SCANSW button. When in GAP Limited Discovery Procedure of GAP General Discoverable Mode, CONNLED
is flashing. When the node connects to a peer device, CONNLED turns solid. To disconnect the node, hold the
SCANSW button pressed for 2-3 seconds. The node then re-enters GAP Limited Discovery Procedure.

To start Generic FSK receiving, double click the SCANSW button and the device will start receiving
packets on the same channel as the Bluetooth LE channel 37, with the network address defined in
gGenFSK_NetworkAddress_c. The receiver will only print the packets that have the predefined identifier at
gGenFSK_Identifier_c. To stop Generic FSK receiving double click the ROLESW button.
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On a different device, start Generic FSK transmit by long pressing the ROLESW button. To stop the periodic
Generic FSK transmit long press again the ROLESW button, if the transmit procedure is ongoing. The long
press ROLESW will act as a toggle for the transmit.

See Table 1 for hardware references.

Table 1. Hardware references

Platform SCANSW CONNLED ROLESW
KW45B41Z-EVK Sw2 LED2 SW3
KW45B41Z-LOC Sw2 LED2 SW3
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6.4 Usage

The application is built to work with another supported platform running the same example. When testing with
two boards, perform the following steps:

Case 1 (Bluetooth LE):

1.

Open a serial port terminal and connect them to the two boards. (For the procedure, refer to the Section
"Testing devices" in Bluetooth Low Energy Demo Applications User Guide. The start screen after the board
is reset is presented in Figure 34.

Figure 33. Teraterm — Hybrid Wireless UART (Bluetooth LE) Generic FSK Application start screen

M COM13 - Tera Term VT — a x
File Edit Setup Control Window Help

Wireless UART starting as GAP Central.

2.

The application starts as a GAP central. To switch the role to a GAP peripheral, press the ROLESW.
Depending on the role, when pressing the SCANSW button, the application starts either scanning or
advertising.

When the CONNLED turns solid on both devices, the user can start writing in one of the consoles. The text
appears on the other terminal.

After creating a connection, the role (central or peripheral) is displayed on the console. The role switch can
be pressed again before creating a new connection. An output example can be observed in Figure 34.

Figure 34. Teraterm - received text on Wireless UART (Bluetooth LE)

Wireless UART starting as GAP Central. Wireless UART starting as GAP Central.
Scanning. .. Switched role to GAP Peripheral.
Stop Scanning. .. Advertising. ..

Connected to device @ as central. Connected to device @ as peripheral.

[00-C]: Hi from Peripheralll [e0-P]: Hello from Centrall]

Case 2 (Generic FSK): When operating the Generic FSK mode, follow the steps below:

1.

Open a serial port terminal and connect them to the two boards. For the procedure, refer to the Section
"Testing devices" in Bluetooth Low Energy Demo Applications User Guide. The start screen after the board
is reset is the same as in Figure 34.
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2. The Generic FSK communication direction is not preset. To start receiving, on one board, double click
the SCANSW button. Then, the device starts receiving packets on the same channel as the Bluetooth LE
channel 37.

3. To start transmitting, on another board, long press the ROLESW button. The transmitting device uses an
identifier known by the receiver and its packets are displayed in the CLI as shown in Figure 35.

e wireless_uart_freertos - |AR Embedded Workbench 1DE - Arrr
File Edit View Project J-Link Tools Window Help

DR = X D C

Workspace * O X

debug e

Files o

2 Wwireless_uart_freertos - debug L
i bluetoath

M board

B ChSIS

B component

M device

M doc

B drivers

B framewark

M freertos

B mbedtls

B momagr

B rprsg_lite
isecure—subsystem
M source

B startup

M utilities

Figure 35. Teraterm — packet transmit/receive on Generic FSK
4. To stop Generic FSK reception, double click the ROLESW button.

5. To stop the periodic Generic FSK transmit, long press again the ROLESW button, if the transmit procedure is
ongoing. The long press ROLESW acts as a toggle for the transmit. At this point, both devices and reverse the
direction of communication by following the exact same steps.
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Figure 36. Teraterm — stop Generic FSK activity
Case 3 (Dual-Mode):

The application is ready to combine both scenarios. It can either establish a Bluetooth LE connection and
perform Generic FSK, or during Generic FSK activity, the Bluetooth LE connection can be established, and the
Controller pauses receiving or announce the discarded Generic FSK transmissions, that are resumed after the
Bluetooth LE activity is finished.

1. Establish a Bluetooth LE connection as described in Case 1.

2. Start Generic FSK activity as described in Case 2, independent of the Bluetooth LE roles chosen at Case 1.

3. Start typing in either of the terminals and you can observe the result as shown in Figure 37. The Bluetooth
LE activity is prioritized, characters are displayed in the peer’s terminal and Generic FSK continues in the
available slots, not used by the Bluetooth LE link.
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Figure 37. Mixed Wireless UART (Bluetooth LE) and Generic FSK activity

6.5 Customization

Use the steps described in this section for changing the default settings of this demo.

For Bluetooth LE, the default advertising config (gAdvParams) are found in the app _config. c file. Also, the
scanning parameters (gScanParams) can be found in this file.

Note: The Generic FSK protocol is active during the inactive periods of the Bluetooth LE protocol. The demo is
currently configured to have the scan window equal to the scan interval to make the user aware of this, this can
be changed.

For Generic FSK, the following defines of interest are available in genfsk app.h, described in Table 2:

Table 2. Defines
Define Description

gGenFSK_NetworkAddress_c | This is the network address used for the Generic FSK, in the transmitter payload. It is
implicitly set to the 0xX8E89BEDS, but this can be reconfigured. Beware, it should also be
changed on the receiver in the hybrid gfsk. c controller file.

gGenFSK_HO0OValue_c HO value is used in the header.

gGenFSK_Identifier_c This is the identifier used by the transmitter to be filtered at the receiver. The current
implementation filters the Generic FSK packets received, based on this define.

gGenFskApp_TxInterval_c This is the interval for which the transmitter repeats the transmission of a packet. It is set in
milliseconds.

6.6 Files of interest

The demo can be found in the w uart genfsk from the available examples.

The demo is based on the basic Wireless UART with the addition of some Generic FSK files required for
working in dual-dual mode, described in Table 3 below.
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Table 3. File Description

File Name

Description

genfsk_app.c

Application common module. Handles the HCI commands and events for the Generic FSK. Sends the

events to the application.

genfsk_app.h

Application common module. Exposes public functions.

hybrid_gfsk.c

Controller common module. Handles initialization of Generic FSK.

hybrid_gfsk.h

Controller common module. Exposes public functions.
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7 References

For more information, refer to NXP website or contact your local Field Application Engineer (FAE).

8 Acronyms and abbreviations

The following acronyms are used in this document.

Table 4. Acronyms and abbreviations

Acronym Description

Bluetooth LE Bluetooth Low Energy

EVK Evaluation Kit

IDE Integrated Design Environment

ISP In-system Programming

loT Internet of Things

RTOS Real-time Operating System

SDK Software Development Kit

UART Universal Asynchronous Receiver Transmitter
USB Universal Serial Bus

9 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2023-2024 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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10 Revision history

Table 5 summarizes the revisions to this document.

Table 5. Revision history

Document ID

Release date

Description

uUG10181 v.1.0

26 November 2024 Initial release for KW47 EAR 2.1 milestone
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