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1 Introduction

QCA4002/4 MCUXpresso Software Development Kit
(MCUXpresso SDK) is available for various NXP
evaluation boards and currently supports two Wi-Fi
modules, Arrow GT202 and Silex SX-ULPAN. Please
refer to Arrow or Silex for further information on their
modules.

This guide shows how to start from an existing
MCUXpresso SDK and adapt it to another Kinetis
Freedom board not supported in the SDK. It was
designed to facilitate the migration between boards or
for custom hardware, and written focused on the
MCUXpresso Config tools.

2 GT202 and SX-ULPAN

2.1 Boards Description

These boards focus on Internet of Things (IoT)
applications and are based on Qualcomm Wi-Fi
System-on-Chip (SoC) QCA4002 for GT202 and
QCA4004 for SX-ULPAN. QCA4004 is a dual band
(2.4 GHz and 5.8 GHz) Wi-Fi device and QCA4002 is a
single band (2.4 GHz) solution.

Both the boards have UART and SPI connections. A
UART is usually used for a quick internet connection
using simple data transfers. SPI communication allows
greater flexibility and is an advanced connection.

The MCUXpresso SDK supports only a SPI connection.
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GT202 and SX-ULPAN

2.2 Hardware Connections

The QCA4002 modules and development boards must be connected using at minimum the following

signals:
Table 1. Signal and FRDM Pinout
Signal Name Function GT202 Silex
CS SPICS J2.6 J2.6
SCK SPI SCK J2.12 J2.12
MOSI SPI SOUT J2.8 J2.8
MISO SPI SIN J2.10 J2.10
PWRON GPIO (out) J2.2 J1.10
IRQ GPIO (in with IRQ) J1.16 J1.6

The pin configuration should be in accordance with the Table 1 while configuring a new board.
However, a rework may be required for some boards.

2.3 Freedom Board Support for Wi-Fi Shield

Pinout can change between the development boards. Some functions and peripherals are specific to
microcontrollers.

Usually SPI are available in shield connectors and no modification is necessary. However, in
microcontrollers with more than one SPI, it is necessary to check the module getting connected to QCA
shield-specific pins.

For GPIOs, J1.16 and J2.2 are not standard pins. In some Freedom boards these pins cannot be used as
is. For example, in FRDM-KW41Z, PTAO and PTAL are available in these pin positions. As PTAO and
PTAZ1 are also shared with SDA debug functions, it will have high impact the development of final
application. So, in some cases, simple PCB rework is necessary.

For this application note, the two boards used are FRDM-KL43Z and FRDM-KG66F. For FRDM-K66F,
no rework is required, but for FRDM-KL43Z, a rework is required. In FRDM-KL43Z, J1.16 must be
disconnected from PTE30, and another IRQ capable signal should be routed to J1.16. For this
application note, a solder jump between J1.16 and J1.15 was made, as shown in Figure 1:
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GT202 and SX-ULPAN
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Figure 1. FRDM-KL43Z rework

This connects the IRQ pin from QCA4002/4 module to pin PTC5 of FRDM-KL43Z, which is interrupt
capable.

2.4 MCUXpresso SDK Support for QCA4002/4

During porting activities, it is necessary to choose the base MCUXpresso SDK. To reduce the porting
workload, some components should be considered for this decision. The most important in this
application note are:

e SPI|
e DMA
e UART

NXP microcontrollers have certain combinations of peripherals in each family/subfamily of products.
For example, SPI can be SPI, DSPI, and LPSPI. They have different features and performance.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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MCUXpresso Config Tools

Currently, QCA4002/4 middleware and examples are available in MCUXpresso SDK 2.x for or the
following boards:

- FRDM-K22F
» FRDM-KG64F
= FRDM-K82F

e FRDM-KL28Z
* FRDM-KL46Z

To obtain the MCUXpresso SDK for these platforms, check QCA4002 quick start guide Section 2.2.

3 MCUXpresso Config Tools

3.1 How to get MCUXpresso Tools

With MCUXpresso config tools it is possible to port MCUXpresso SDK drivers and examples to
another Freedom board or to a custom board.

The MCUXpresso tools can be used remotely, via web version, or locally, or via desktop application. In
this document, only the desktop version is covered. To access MCUXpresso tools on the web, login at
mcuxpresso.nxp.com/en/welcome and select the required tool.

Config Settings SDK Builder Project Cloner

Specify optional middleware Generate a downloadable Download an existing
and environment settings for SDK archive for use with standalone SDK example
your configuration desktop MCUXpresso Tools project

Assign signals to pins, set Setup the system clocks and
electrical properties, and generate initialization code
generate initialization code

Figure 2. MCUXpresso Config Tools online version

To download the desktop version, select your platform-specific application at
Www.nxp.com/products/software-and-tools/run-time-software/mcuxpresso-software-and-
tools/mcuxpresso-config-tools:MCUXpresso-Config-Tools.

3.2 Install and initial steps

1. After downloading MCUXpresso Config Tools, install the executable file for your platform.
Select ‘Pins and Clock Tool’, and select Java, as shown in Figure 3.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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MCUXpresso Config Tools

ﬁ] Kinetis Expert Tools Setup

|

Custom Setup

Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

Kinetis ert Tools
Qvl Pins & Clocks Tool B

.. 53-|REL8

This feature requires 336KB on your hard
drive. It has 2 of 2 subfeatures selected.
The subfeatures require 239MB on your

hard drive.
Location: C:\nxp\KBx_v2}
Advanced Installer
Reset ” Disk Usage Mext > ] l Cancel I

Figure 3. Installing MCUXpresso Config tools

2. Click the “Next” button until installation ends.

3. To execute MCUXpresso, access the Start Menu (or corresponding
open NXP ->MCUXpresso Config Tools as shown in Figure 4.

I NXP
MCUXpresso Config Tools v3.0
ﬁ Uninstall MCUXpresso Config Tools v

Figure 4. MCUXpresso for Windows® OS 7

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0,
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MCUXpresso SDK Migration

4 MCUXpresso SDK Migration

The SDK can be downloaded and migrated to any board. Some MCUXpresso SDK require less effort to
migrate than others depending on the peripherals, selected microcontroller and IP differences between
source and target devices.

4.1 Selecting devices and copying files
In this first example, a migration to FRDM-KL43Z25 is made. On the MCUXpresso website, download

FRDM-KL43Z SDK, then select FreeRTOS from the drop-down menu.

1. FRDM-KLA4G6 is the reference MCUXpresso SDK, so if it is not available locally, download the
FRDM-KL46Z SDK. Select FreeRTOS then QCA400x Wi-Fi, as shown in Figure 5 and Figure

NXO MCUXpresso  OVERVIEW

TOOLS ~ MANAGE ~

Feedback

Select All Deselect All

Middleware
CMSIS DSP Library v
FatFS v

NTAG 12C
QCA400x WiFi v
USB stack v
emWin
wiP
mbeditls
wolfssl
Operating systems
FreeRTOS v

5 items selected =

ittings

{TOS selections, and development preferences.

ses projects included in the SDK Download and Generated Projects
thain / IDE

Il toolchains -

K download, generated projects, and will impact Peripheral Tool settings

Selected Middleware

CMSIS DSP Library, FatFS, QCA400x WiFi, USB
stack, FreeRTOS

 Retumn to Overview Go to SDK Builder Jmn st ?’°“’
configuration

Figure 5. FRDM-KL46Z SDK download

Hardware Details

Board

Device

Core Type / Max Freg
Memory Size

FRDM-KL46Z
MKL4624
Cortex-MOP / 48MHz

256 KB Flash
32 KB RAM

2. After downloading both MCUXpresso SDKs, unzip them to a selected local folder. In examples,

they are:

e {YOUR PATHNSDK_2.2_FRDM-KL46Z
e {YOUR PATHNSDK_2.2_FRDM-KL43Z

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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MCUXpresso SDK Migration

Copy {YOUR PATHNSDK_2.2_FRDM-KL46Z\boards\frdmkl46z\demo_apps\wifi_gca into
{YOUR PATHN\SDK 2.2 FRDM-KL43Z\boards\frdmkl43z\demo_apps.

3 F NXP » KSDK » SDK 2.2 FRDM-KL43Z » boards » frdmkl43z » demo_apps ¢

Include in library ~ Share with ~ MNew folder

| adclb_low_power

| adclé_low_power_async_dma
| bubble

| dac_adc

| flexio_pwm

| hello_world

power_manager

power_mode_switch

shell

I
I
L. rtc_func
|
i wifi i_qca

Figure 6. MCUXpresso SDK FRDM-KL43Z examples folder after copy

3. Also, copy {YOUR PATHNSDK 2.2 FRDM-KL46Z\middleware\wifi_gca_2.0.0 to {YOUR
PATHNSDK 2.2 FRDM-KL43Z\middleware as shown in Figure 7.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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MCUXpresso SDK Migration

» Primary (C) » NXP » KSDK » SDK 2.2 FRDM-KL43Z » middleware »

Include in library = Share with ~ MNew folder

| dma_manager_2.1.0
| fatfs_0.12b
| multicore 2.2.0
| sdmmc_2.1.2
| usb 1.6.3
| | wifi_qca 200 |

Figure 7. MCUXpresso SDK FRDM-KL43Z middleware folder after copy

4. After copying both the folders, go to {YOUR PATHNSDK_2.2_FRDM-
KL43Z\middleware\wifi_qgca_2.0.0\port\boards and rename the folder frdamkl46z to frdmkl43z.

5. In the main folder of FRDM-KL43Z, find the file called FRDM-KL43Z_manifest.xml and open
it in a text editor. Open the FRDM-KL46Z_manifest.xml file from the FRDM-KL46Z folder as
well.

6. Include the qca_demo example and corresponding source files in the new MCUXpresso SDK.
Copy the gca_demo example from FRDM-KL46Z to FRDM-KL43Z. Copy it after last example
in category “demo_apps”. It must be copied from <example ... to the following <\example>.

27% @ <example id="frdmk143z_ demo_apps_shell" name="shell" category="demo_apps" tooclchain="armgec drt iar kds mcuxpresso mdk">
280 H <external path="boards/frdmkl43z/demo_apps/shell" type="xml">
281 <files mask="shell.xml"/>
282 | </external>
83 </example>
284 <example id="frdmkl46z_demo apps wifi_ gca gca demo" name="qca_demo" category="demo_apps/wifi_gca" toolchain="armgcc drt iar kds mcuxpresso mdk">
285 o <external path="boards/frdmkl46z/demo_apps/wifi_qgeca/gca_demo" type="xml">
286 <files mask="qca_demo.xml"/>
7 </external>
288 </example>]
289 £ <example id="frdmkl43z driver examples_adclé_interrupt" name="interrupt" category="driver_examples/adclé" toolchain="armgce drt iar kds mcuxpresso mdk">
29 =] <external path="boards/frdmkl43z/driver examples/adclé/interrupt" type="xml">
291 <files mask="adel6_interrupt.xml"/>

292 | </external>

Figure 8. Adding example to manifest file

7. Copy all components related to wifi_gca. Copy after last “middleware” group of files.
Each component starts at <component ... and finish at <\component>.

<component id="middleware.multicore.erpc.MKL43Z4" name="erpc" full name=" Remote dure Call" type="other" brief="eRPC" dependency='"middleware.multicore.erpc.eRPC arb:~

<component middleware.wifi gca.MKLA6Z4" name="wifi gca" type='other" dependency="middleware.freertos.MKL46Z4 middleware.template application.freertos.MKL4624 middleware.wifi

<componen: middleware.wifi gca.board.frdmkl46z.gt202.MKL46Z 2" oth iddl e . freertos .MKL4624 middl _templat Lication.freeztos.MKLA|
middleware.wifi i spi_dma freerto i dependency="middleware.freertos.MKL4624 middleware.template application.

middleware.wifi eertos.MKL4624" tos.MKL4624 middleware.template application.freertos.MRL46Z4 mi«

ools .MKL43Z4" name="tools" i ces="MKL432256xxx4" ve
<compenent id="middleware.dma manager MKL43Z4" name="dma type="middleware" d

cy="platform.Include common platform.Include core cmOplus platform.devices.MRL432Z4 CM:

Figure 9. Adding example components to manifest file

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

Four components should be copied:

9.

middleware.wifi_qca.MKL46Z4
middleware.wifi_qca.board.frdmkl46z.gt202.MKL4624
middleware.wifi_qca.driver.spi_dma_freertos.MKL46Z4
middleware.wifi_qca.env.freertos.MKL46Z4

Using a text editor, open qca_demo.xml and example.xml. They are located at {YOUR
PATHNSDK 2.2 FRDM-KL43Z\boards\frdmkl43z\demo_apps\wifi_gca\gca_demo.

Now, replace every FRDM-KL46Z reference for the corresponding FRDM-KL43Z equivalent.

For KL46Z, the strings replacements are as follows:

frdmkl46z to frdmkl43z

FRDM_KL46Z to FRDM_KL43Z
MKL46Z4 to MKL43Z4
MKL46Z256VLL4 to MKL43Z256VLH4
MKL46Z2256xxx4 to MKL43Z256xxx4

Now, MCUXpresso Config Tools can be used to configure the new board.

5 Porting Example with MCUXpresso Config Tools

5.1 Overview of MCUXpresso Config Tools

The MCUXpresso Config Tools is an integrated suite of configuration tools that helps guide users from
first evaluation to production software development when designing with NXP's microcontrollers based
on ARM® Cortex®-M cores, including LPC and Kinetis MCUSs. Available in both online and desktop
editions, these tools allow developers to quickly build a custom MCUXpresso SDK, leverage pins,
clocks and peripheral tools to generate initialization C code for custom board support and estimate
system power consumption and battery life.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools
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Figure 10. MCUXpresso tools

MCUXpresso can be used online or offline. For this tutorial, offline version is used.

5.2 MCUXpresso SDK Standalone Porting

5.2.1 Opening MCUXpresso SDK Qca_demo Example

For a Standalone project, use the full set of offline MCUXpresso Config Tools:
e Pins
e Clocks
e Project Generator

1. Open MCUXpresso Config Tools in start menu, as shown in Figure 11.

L. NXP
MCUXpresso Config Tools v3.0
ﬁ Uninstall MCUXpresso Config Tools v

Figure 11. Windows OS start menu

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

2. Select the required MCUXpresso SDK to use:
- Create a new configuration B 1

Select SDK Package

@) Start development with the selected MCUXpresso SDKv2 Package (SDK can be obtained at http://mcuxpresso.nxp.com)

Select SDK folder: | CANXP\KSDK\SDK_2.2_FRDM-KL43Z ~ | | Browse...

@) Create new configuration
Use this option to create empty configuration for selected processor/board/kit/template or create configuration from existing SDK example project.
Clone an example project
Select this option if you want example project with all sources for selected toolchain. The project will not be editable using MCUXpresso Config Tools.
Start development without an MCUXpresso SDK Package
Use this option if you have not downloaded an SDK package yet. Tool will be limited to only Pins and Clocks Tools. It is possible to specify SDK path later.

Figure 12. Selecting MCUXpresso SDK

3. If all previous steps are completed, the wifi_gca/gca_demo example appears under the
Demo_Apps menu. Select it. Click the ‘OK’ button in the pop-up informing some pins and clock
are wrongly set.

5.2.2 Setting up Clock

Usually when porting applications between different microcontrollers, clock needs to be fixed.

1. To set up new clock configuration on FRDM-KL43Z, select the boot clock to set. Click on either
BOARD_BootClockRUN or BOARD_BootClockVLPR. Select BOARD_BootClockRUN.

] il 3 4 11 3

Run Mode RUN = MCG Lite Mode High-freqguency Internal Reference Clock 48MHz ~

No proble

BOARD_BootClockRUN 2 BOARD_BootClockVLPR @

Figure 13. Selecting boot clock

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

2. Itis necessary to fix all the wrong parameters here. In this case, enable HIRC to get a 48 MHz
clock. After this, the parameters display what is shown in Figure 12.

i= Details &2 l F| SDurces‘ 3 Registers‘ &3 Module Clock5| B Log‘ =
Path Details: Core_clock
Mame | A..l L| Value | Ac.y |
Core clock & 48 MHz +0.1%
CORECLK Freguency 48 MHz
EOUTDIV] /1
OUTDIV] Frequency 48 MHz
MCGOUTCLK Freguency 48 MHz
CLKS HIRC clock
EHIRC 48 MHz
HIRC enable Enabled

Figure 14. Set RUN clock

The final configuration for RUN clock is shown in Figure 15.

EHI*CIod(s - gca_demo.mex (MKL43Z X

File Edit Tools Clocks Views Help

[m Clocks Table 2 l:]~ Clocks Diagram| = g
Clock Sources Clock Outputs
Name | Available Value Name | L| Value | A
ElInternal El System
= HIRC 48 MHz Core clock 48 MHz +
HIRC enable Enabled Bl System clock 48 MHz
LIRC 8 MHz Bl Bus clock 24 MHz
LPO 1kHz Bl Flash clock 24 MHz
El External El Peripheral
E10SC (System Oscillator) D Inactive Bd MCGPCLK 48 MHz
0OSC mode Using oscillator w..y MCGIRCLK 8 MHz
Frequency Range Very_high freque... r: OSCERCLK Inactive
System Os...ity Load 0 pF ERCLK32K 1kHz
USB clock input ] Inactive RTC_CLKOUT Inactive
RTC_CLK external input [] Inactive LPO clock 1kHz
USB FS clock Inactive
— CLKOUT Inactive
LPUARTO clock Inactive
LPUART] clock Inactive
TPM clock Inactive
FLEXIO clock Inactive
COP clock Inactive

Figure 15. RUN clock final config

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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3. Now, select BOARD_BootClockVLP, and change clock source to LIRC in Core clock.

Porting Example with MCUXpresso Config Tools

i= Details 32 } & Sources| 53] Registers| £ Module Clocks‘ &) Log|

Path Details: Core_clock

Name | A..l L| Value | Ac.y |
Core clock & 4MHz +0.1%
CORECLK Frequency 4 MHz

= 0OUTDIVL /2

QUTDIV1 Frequency 4 MHz
MCGOUTCLK Frequency 8 MHz
CLKS LIRC clock

=ILIRC DIV1 /1

LIRC DIV1 Frequency 8 MHz

EILIRC 8 MHz

Internal ref..lock output Enabled

Internal re... Stop mode Disabled

Figure 16. Set VLPR Core clock

The final VLPR conflguratlon IS shown in Figure 17:

File Edit Tools Clocks Vlews Help

[m Clocks Table 2 l:]~ Clocks D|agram| g
Clock Sources Clock Outputs
Name | Available Value Name | L| Value | A
ElInternal El System
EIHIRC Inactiv Core clock 4 MHz +
HIRC enable Disabled System clock 4 MHz
LIRC 8 MHz Bus clock 800 kHz
LPO 1kHz Flash clock 800 kHz
= External El Peripheral
=10SC (System Oscillator) D Inactiv MCGPCLK Inactive
0SC mode Using oscillator wi... MCGIRCLK 8 MHz
Frequency Range High frequency rang OSCERCLK Inactive
System Os...ity Load 0pF ERCLK32K 1kHz
USB clock input ] Inactiv RTC_CLKOUT Inactive
RTC_CLK external input [] Inactive LPO clock 1kHz
USB FS clock Inactive
CLKOUT Inactive
LPUARTO clock Inactive
LPUARTI clock Inactive
TPM clock Inactive
FLEXIO clock Inactive
COP clock Inactive

Figure 17. Final VLPR clock config

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

5.2.3 Setting up Pins

New pin configuration is necessary when changing microcontroller family or package types in the same
family of products. Sometimes microcontrollers are pin-to-pin compatible, but some peripherals are
different at the same pin. They have the same function but they are not entirely software compatible.

Therefore, some minor changes are necessary. Check pins during migration.

As an example, from FRDM-KL46Z to FRDM-KL43Z, PTAL and PTAZ2 can be connected to UART.
However, in FRDM-KL46Z they are UART and in FRDM-KL43Z they are LPUART. The functionality

is same for most applications but it is mandatory to associate the pins in Pins Tool.
To continue the migration process, select ‘Pins’ in the “Tools” menu:

(1) *Clocks - gea_demo.mex (MKL43Z256x04)

File Edit [Tools| Clocks Views Help

BE Clocks T @) Clocks |
Clock Sour * Pins

=

", c
Name &) Project Generator

= Internal
=IHIRC

Figure 18. Move to pins configuration

Then, configure all the pins as shown in Figure 19:

£} Routed Pins

type filter text

Routed Pins @ 2 @

# Peripheral Signal Route to Label Identifier Direction Slewrate Drive strength Pull select

23 IPUARTO0 RX LPUARTO_RX J1[21/DO/UART.. DEBUG... Input Slow
24 LPUARTO TX LPUARTO_TX J1[4]/D1/UART.. DEBUG_.. Not Spec.. Slow

BOARD_InitPins 2  BOARD_InitGT2025hield BOARD InitSilex2401Shield @

Figure 19. Init pins

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

£ Routed Pinsl =L

type filter text

Routed Pins (@ 6 (@] [~][~]

# Peripheral Signal Route to Label Identifier Direction Slewrate Drive strength Pull select Pull enable Passive filter
29 GPIOA GPIO, 13 PTA13 PWRON PWRON Qutput Slow Low Pulldown Enabled Disabled
54 GPIOC GPIO, 5 PTCS IRQ IRQ Input Fast Low Pullup Enabled Disabled
61 SP PCSO SPI1_SS S n/a Not Spec... Fast Low Pullup Disabled Disabled
62 SPI1 SCK SPI1_SCK SCK n/a Not Spec... Fast Low Pullup Disabled Disabled
63 SPI1 MOsSI SPI1L_MOSI MOSI n/a Not Spec... Fast Low Pullup Disabled Disabled
64 SPI1 MISO SPIL_MISO MISO n/a Not Spec... Fast Low Pullup Disabled Disabled

BOARD_InitPins BOARD_InitGT202Shield % | BOARD InitSilex24015hield @

Figure 20. Specific init pins

£ Routed Pinsl =-im|

type filter text

Routed Pins (@] 6

# Peripheral Signal Route to Label Identifier Direction Slewrate Drive strength Pull select Pull enable Passive filter
26 GPIOA GPIO, 4 PTA4 PWRON PWRON Output Stow Low Pulldown Enabled Disabled
60 GPIOD GPIO, 3 PTD3 IRQ IRQ Input Stow Low Pullup Enabled Disabled
61 SPIL PCS0 SPIL_SS cs n/a Not Spec... Fast Low Pullup Disabled Disabled
62 SPIL SCK SPIL_SCK SCK n/a Not Spec... Fast Low Pullup Disabled Disabled
63 SPIL MOSI SPI1_MOSI MOSI n/a Not Spec... Fast Low Pullup Disabled Disabled
64 SPIL MISO SPIL_MISO MISO n/a Not Spec... Fast Low Pullup Disabled Disabled

BOARD_InitPins BOARD _InitGT2025hield \EOARD?InitSiIex24DlShield bl + ]

Figure 21. Silex2401 specific init pins

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Porting Example with MCUXpresso Config Tools

5.2.4 Project Generator
1. After completing the Pins Tool, start from the ‘“Tools’ menu and select *Project Generator’.

a *Pins - gca_demo.mex (MKL43Z256x

File Edit ETD{:-IS Pins Views Help
BP 2 4@ Clocks

(%) Pins

LEBG Project Generator

., ul
Pin Pin name
43

AA
Figure 22. Selecting Project Generator

2. Project Generator copies all necessary files to run the qca_demo example to a selected directory.
Enter the folder name at “Base Project directory” or browse for it, by clicking the ‘Browse’

button.
3. Select a toolchain from the available option. For this example, IAR Workbench is used.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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4. Fill the project name in the “Project name” field. This is the name of project for all IAR
generated files.

Project Generatori = (] Project Configuration
SDK Path: Project name:
| CANXP\KSDK\SDK_2.2_ FRDM-KL43Z ~ | [Browse..| || | QcaPorting_v0]
Base project directory (workspace): RTOS
* EAFirmware\GT202\PortingFRDMKL43Z [ © Bucmetal
L TOWS€=] || @ FreeRTOS
Toolchain SDK Example
() MCUXpresso IDE demo_apps/wifi_gca/gca_demo
() Kinetis Design Studio
(0) GCC ARM Embedded
(@ IAR Embedded Workbench for ARM
() Keil MDK
= Create Project
() SOMNIUM DRT
Board description: FRDM-KL43Z
The FRDM-KL43Z is an ultra-low cost development platform for Kinetis® L families -
KL43, KL33, KL27, KL17 and KL13 MCUs built on ARM® Cortex®-M0+ processor running
at 48 MHz
-The FRDM-KL43Z is supported by a range of NXP® and third-party development
software.
A Problems &2 |B Log| = a8
:ty_pe filter text
Level Issue Origin Target
& Warning Base project directory (wor... Project Generator

Figure 23. Project structure configuration

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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Check the drivers to be used in new project. All drivers used in example had been pre-selected.
However, it is recommended to check any highlighted error. You may add the drivers your application
may require in future, like 12C, timers, and so on.

Project Configuration|
Project name: - o
Filter by name/description

QcaPomng_v[)l - MName Version Description

RTOS + WS Driver

(©) Baremetal []® adci6 200  ADCI6 Driver

(@ FreeRTOS % clock 210 Clock Driver
[]® cmp 200  CMP Driver
@ common 200  COMMON Driver
[]® cop 200  COP Driver
[]® dac 201  DAC Driver
@ dma 201  DMA Driver
@ dmamux 202 DMAMUX Driver
@ flash 220  Flash Driver
[]® flexio 201  FLEXIO Driver
@ gpio 211  GPIO Driver
[]® iz 203  12C Driver
[C]® iwu 201  LLWU Driver
[]® Iptmr 200  LPTMR Driver
@ Ipuart 223  LPUART Driver
)@ pit 200  PIT Driver
[[]® pmc 200  PMC Driver
@ port 202  PORT Driver
[]® rem 201  RCM Driver
[]® ric 200  RTC Driver
[]® sai 211 SAIDriver
[]® sim 200  SIM Driver
[]® slcd 201  SLCD Driver
@ smc 203 SMC Driver
@ spi 203 SPIDriver
[]® tpm 202 TPM Driver
@ uvart 214  UART Driver
[ ]® vref 210  VREF Driver

« [l utility
@ debug_console 1.00
D @ misc_utilities 1.00 Utilities which is ne...
[ |® notifier 100
[ ]® shell 100
[ |03 CMSIS driver

D @ CMSIS_Driver_Include 450
D @ i2c_emsis 201 12C CMSIS Driver
D @ Ipuart_cmsis 2.00 LPUART CMSIS Driver
D @ spi_cmsis 200 SPI CMSIS Driver
D @ uart_cmsis 200 UART CMSIS Driver

Figure 24. MCUXpresso SDK Drivers selection
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5. To generate the project, click the “Create Project’ button. If everything is correct, a pop-up

message appears.

& Successfully generated project(s)

Successfully generated project(s). Click to open project folder:

EAFirmware\GT202\PortingFRDMEKL 43 caPorting v0

Figure 25. Project generated

The project will be in selected folder:

» Data (E) » Firmware b GT202 » PortingFRDMKL43Z » QcaPorting_v0 »

p—— i e .

yary Share with « New folder

| board

| CMSIS

)., doc

| drivers

| freertos

| settings

| source

| startup

| utilities

I wifi_gca

FlashKDxx256KROM_with_config_write_enabled.board

| 7] MKL43Z25610m4_flash.icf
ProjectGeneration.gen
QcaPorting_v0.ewd
QcaPorting_v0.ewp

@ QcaPorting_v0.eww

QcaPorting_v0.mex

Figure 26. Migrated project folder
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5.2.5 Working with new project in IAR EWS

1. Open IAR using the Start menu. Then, open QcaPorting_v0 workspace or double-click
QcaPorting_v0.eww. Figure 27 shows the new project structure. This has a slightly different
folder structure when comparing with Linked Demo project.

Workspace v 1x
[Debug v]
Files S H
= @ QcaPorting_vl - Debug

&1 8 board
[ board.c
F— [Fboardh

[ clock_config.c
F— [H clock_confich
[ pir_rmiux.c
L— [5 pin_muxh
B CMSIS
B doc
M drivers
B freertos
B source
B startup
B utilities
o el
B comman_ste
B custorn_sro
H include
& & part
51 8 boards
L il frodrmkl43z
Lo i freertos
2 i gtzn?
| L— [Rwifi_shield_gtz02.h
1 6 silexz 401
| L— [Rwifi_shield_silex2401 h
[ wifi_shield.c
L— [Rwifi_shield h
B drivers
H eny
L [Rlwifi_common.h
— ] atheros_stack_offload.h
— lb] atheros_wifih
— lhlatheros_wifi_api.h
— lh] atheros_wifi_internal.h
— B ChangelogkSDK i
— B licenze txt
L [Fl qeom_apih
B Output

I QcaForting_wi

Figure 27. Workspace for standalone project
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2. To configure the project, right click the project name and select *‘Options’. In the ‘General
Options’ section, chose the microcontroller, as shown in Figure 28.

-

Options for node "QcaPorting_v0™

===

Category:

Static Analysis
Runtime Checking
C/C++ Compiler

Assembler
Output Converter
Custom Build
Build Actions
Linker

Debuager

Simulator
CADI

CMSIS DAP

i GDE Server
T4et/TTAGIet
J-Link/1-Trace
TI Stellaris

E Il D .

PE micra

ST-LINK
Third-Party Driver
TI MSP-FET

| TIXDS

General Options

Library Options 2

|  misRA-C:2004

MISRA-C:1998

Target |

Output |

Library Configuration

Library Options 1

Processor variant

(iCore
@ Device
(1CMSIS-Pack
Endian mode
(@) Little

Big

BE32
@ BEB

| Cortex-MO+ - |

MNXP MKL4322560004

[Mone

Floating point settings

EFPU |None

D registers |- =

[ |Advanced SIMD (NEON)

O,

I [ Cancel

Figure 28.

Select device
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3. In C/C++ Compiler category, click the ‘Preprocessor’ tab and remove all symbol references to

FRDM-KL46Z.
r |
Options for node "QcaPorting_v0" u
Categony: l Factory Settings ]
bultifile C ilati
General Options D gl mailatss
Static Analysis | Discard Unused Publics
R Ee g Diagnostics | MISRA-C:2004 | MISRA-C:1998 | Encodings | Exira Options |
Language 1 | Language 2 |Code | Optimizations | Qutput | List | Preprocessor
Assembler
Output Converter [ lignore standard include directories,
Custom Build
u_s 5 _UI Additional include directories: (one perling)
Build Actions
Lk $PROJ_DIRS/CMSIS - B
i $PROJ_DIR$/board =
Debugger $PROJ_DIR%/doc
Simulator $PROJ_DIR%/drivers
CADI $PROJ_DIRS/freertos >
CMSIS DAP Preinclude file:
GDB Server
; THet/TTAGIet E]
i Iink/1-Trace Defined symbols: (one per ling)
I TI Stellaris CPU_MKL43Z256VLH4_cmOplus « | [|Preprocessoroutputto file
| - SDK_0S_FREE_RTQS = [ ]Preserve comments
STINK CPU_MKL437256VLH4 o [ | Generate #line directives
| SDK_CORE_ID_CORED > -
| Third-Party Driver
L TI MSP-FET
i T1XDS
| Ok ] [ Cancel
L

Figure 29. Symbol references
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-

Options for node "QcaPorting_v0™

|

Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Debuager
Simulator
CADI
CMSIS DAP
GDE Server
T4et/TTAGIet
J-Link/1-Trace
TI Stellaris
PE micra
STLINK
Third-Party Driver
TI MSP-FET
TIXDS

’ Factory Settings ]

#define | Diagnostics

Checksum | Encodings | Extra Options

Config | Library | Input

Optimizations | Advanced | Qutput | List

Linker configuration file

Qverride default

SPROJ_DIR$\MKL432256:00¢4_flash.icf

Configuration file symbol definitions: (one per line)

3

(0]:9 ] [ Cancel

Figure 30. Linker configuration file

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017

In the “Linker’ category, click the ‘Config’ tab and check if the linker configuration file points to
corresponding FRDM-KL43Z one, as shown in Figure 30.
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5.

In the ‘Debugger’ category, select a debugger tool, then click the ‘Download’ tab. Add the
specific flash loader as in Figure 31 to avoid errors during programing at specific memory region
(0x40C - 0x40F) in FRDM-KL43Z.

-

Options for node "QcaPorting_v0"

|

Categony:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Aszembler
Qutput Conwverter
Custom Build
Build Actions
Linker
Simulater
CADI
CMSIS DAP
GDB Server
I§et/ITAGjet
Jink/1-Trace
TI Stellaris
PE micro
STLINK
Third-Party Driver
TI MSP-FET
TIXDS

Setup | Download |lmages | Extra Options | Multicore | Plug'ms|

[ Factory Settings I

[+] Verify download
[ ] Suppress download

[¥] Use flash loader(s)

[] Override default board file

3PRO.J_DIR$\FlashKLx256KROM_with_config_write_enz !:]

Cancel

6. After this initial setup, build the project and check ‘Build’ log for errors.

Build

Figure 31.

Include flash loader

tessages

hoard.c
A Waming[Pe223): function "CLOCK_SetpscilClock" declarad implicitly
A Waming[Pe223]: function "CLOCK_GetPlIFISelCIkFreg" declared implicitly
€3 Erar{Pe020]: identifier "UARTO" is undefined
€3 Errorwhile running CfC++ Compiler

hrni.c

clock_config.c

File

E\Firrrware GT2024PotingFROMKLA3. Aboard.c
E\Firrmware GT2024PoringFROMKLE3. Abhoard.c
E\Firrmware GT2024PoringFROMKLE3. Ahoard.c

Line

57
54
211]

‘ Build | Debug Log

Ready

Figure 32. Build error log

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017

Errors 1, Warnings 2

24

NXP Semiconductors



Porting Example with MCUXpresso Config Tools

7. UARTO is selected as default debug interface. LPUARTO The debug interface for FRDM-
KL43Z is LPUARTO. All clock references need to be fixed as well.

|board.c ‘hnard.h’ X "’sl_clock‘h | ‘bnard.c |buard.h* X |-'s|,c\ock.h ‘

/* The board name */ /* The board nams */
#define BOARD NAME "|gaimCiestian™ #define BOARD NAME "FRDM-KL43Z"

/* The DART to use for debug messages. */ /* The UART to use for debug messages. */

#define BOARD DEBUS UART TYPE DEBUG CONSOLE DEVICE TYPE LFUART
#define BOARD DEBUG UART BASEADDR (uint32_t) IRu:iuei #define BOARD DEBUG UART BASEADDR (uint32_t) LPUARTO
3

#define BORRD DEBUG_UART_CLKSRC kCLOCK Mcqlrc48MClk
3 #define BORRD DEBUG_UART_CLK FREQ CLOCK_GetFreq (kCLOCK McgIrc4E8MClk)

#define BORRD_URRT_IRQ PUARID_JR #define BORRD URRT IRQ LFUARTO IRQn
#define BOARD URRT IRQ HANDLER [UtNquspe-ieehiones 4define BOARD UART IR{) HANDLER LFUARTO_IRQHandler
Figure 33. Fix UARTO definitions

8. On board.c, LPUARTO clock must be added.

|-.'.-'i'-’l_shield_gtEL'IE.'n |bnard.c X |board.h |c|0ck_ccn"|g.c |

BOARD_InitDebugConsole()

uint32_t uartClkSrcFreq;

=) /* SIM SOPT2[27:26]:

* 00: Clock Disabled

* (1: MCGFLLCLE or MCGPLLCLE/Z
# 10: OSCERCIK

1: MCOSIRCCLE

*
[

- a-/
//CLOCK SetlpsciOClock (1) /% kCLOCK P11F115elClk. */
CLOCK SetLpuartOClock({l};

uartClkSrcFreg = BOARD DEBUG UART CLK FREQ:
DbgConsole Init (BOARD DEBUG UART EASEADDR, BOARD DEEUG UART BAUDRATE, BOARD DEBUG UART TYPE, uartClkSrcFreq):

Figure 34. LPUARTO Clock Enable

Some files need to be checked in order to guarantee the compatibility of new ported software. The file
wifi_shield_gt202.h has all definitions for the Wi-Fi shield. It is basically an abstraction file to
concentrate and make it easier to include new or change existent Wi-Fi modules/boards.

9. All parameters present in this file are not automatically updated by MCUXpresso Config Tools.
Check IRQ signal interrupts if using different ports. The microcontroller may have a bundle
interrupt vector, for example, PortB+PortC or PortC+PortD. This can be verified using the
reference manual and the specific included file.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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This configuration file also sets SPI speed and DMA.

|board.c ‘board.h ‘fsl_clock.h |wiﬁ_shield_gt202.h b4 ‘main.c ‘

#define
#define
#define
#define
#define
#define

/* WLAN
#define
#define
#define
#define

#define
#define
#define
#define
#define

#define
#define
#define

#define
#define
#define

10. Rebuild the project.

Build

/* WLAN IRQ signal */

WIFISHIELD WLAN IRQn (PORIC_PORID IRQn)

WIFISHIELD WLAN ISR PORIC PORID IRQHandler
WIFISHIELD WLAN IRQ DIRECTION (BOARD INITGIZ2025SHIELD IRQ DIRECTICQN)
WIFISHIELD WLAN IRQ PORT (BOARD INITGIZ02SHIELD IRQ PORT)
WIFISHIELD WLAN IRQ GFIQ (BOARD INITGIZ02SHIELD IRQ GFIQ)
WIFISHIELD WLAN IRQ PIN (BOARD INITGIZ025HIELD IRQ GFIOQ PIN)

FWRON sigpnal */

WIFISHIELD WLAN FWRON DIRECTION (BOARD INITGIZ2025HIELD FWRON DIRECIICQN)
WIFISHIELD WLAN FWRON FORT (BOARD INITGIZ02SHIELD FWRON_ FORT)
WIFISHIELD WLAN FWRON GFIQ (BOARD INITGTZ02SHIELD FWRON_GFIO)
WIFISHIELD WLAN_ PWRON PIN (BOARD_INITGT202SHIELD PWRON_GPIC_PIN)|

/* SPI settings */

WIFISHIELD SPI (SPI1)

WIFISHIELD SPI_INIT CS5 (kSPI_PFcs0)
WIFISHIELD SPI_CLOCKSREC (SPI1_CLK 5RC)
WIFISHIELD SPI_BAUDRATE (15000000)
WIFISHIELD SPI_THRESHOLD (0)

/% DMAMUX settings, Llnterconnect SPI with DMA #/

WIFISHIELD DMAMUX (DMAMUX0)
WIFISHIELD DMAMUX RX REQ (kDmaRequestMux0SFI1ExX)
WIFISHIELD DMAMUX TX REQ (kDmaRequestMux0SPI1Tx)

/* DMA settings */

WIFISHIELD DMB (DMAO)
WIFISHIELD DM RX CHNL (0)
WIFISHIELD DM TX CHNL (1)

Figure 35. Wi-Fi Shield configuration file

No errors and warnings should appear as in Figure 34.

WIi.C

Linking

Messages
wifi_ernw.c
wifi_shield.c
wifi_spi.c
wlan_gcadiix.c
wlan_gcom.c

Total number of errars: 0
Total number of warnings: 0

‘ Build | Debug Log |

Figure 36. Final build

11. Lastly, flash new code and debug the gca_demo example.

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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5.3 MCUXpresso SDK-Linked Porting

All regular demo examples offered inside MCUXpresso SDK are linked. Linked projects can be easier

to update and add new features.

5.3.1 Configure Clocks and Ports

1. Open MCUXpresso Config Tools and import project as described in Section 5.2.1, “Opening
MCUXpresso SDK Qca_demo Example”. Modify clock and pins as described in Section 5.2.2,
“Setting up Clock” and Section 5.2.3, “Setting up Pins” respectively. However, instead of
generating a project it is necessary to export clocks and pins configurations files independently.

2. Go to the “File’ menu and select “Export’. Expand the clocks tools and select “Export source

Files”.

@_ Clocks - Q__CE_P{! ting_v0.mex (MKL437256x:0¢4
[File Edit Tools Clocks Views Help

EE

9 New.. Ctrl+N
Open Ctrl+O
Save Ctrl+5

E Save As..

Switch processor
Switch package
Problems

Import...
Export...

EA\Firmware\GT202\PortingFRDMKL432\QcaPorting_vO\QcaPorting_v0.mex
Figure 37. Exporting files in MCUXpresso Config tools
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P Bxport o Sw s
P —

Select ﬂ
Export Source Files M
Select an export wizard:
| type filter text Il

4 (= Clocks Tool =
Export HTML Repart |
| Export Source File5| '
4 [= Pins Tool =
Export HTML Repart N
Export Registers i
Export Source Files |
Export the Pins in C5V (Comma Separated Values) Format "
I = Processor Data - [
|
||
: : |
<Back | New> ]| mnish || cancel |

Figure 38. Export Clock configuration files

3. Choose the FRDM-KL43Z SDK folder and export files to it. An alert is pop up. Click the “Yes’
button (MCUXpresso SDK renames old files to .bak as in shown in Figure 39).

QCA4002/4 KSDK Porting Guide, Application Note, Rev. 0, 06/2017
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4. Repeat all the previous steps to export pins.

B export . L= | (=] [wwige gk

Export Clocks Sources

To directory: CANXP\KSDK\SDK_2.2_FRDM-K1437\boards\frdmkI43z\demo_apps\wifi_c

[LK output
Cortex-MOP LLK ..top mode
Export
CANXP\KSDK\SDK_2.2 FRDM-KL43Z\boards\frdmkl43z\demo_apps\wifi_gca\gca_( | Browse.. o
P = 3
._ Confirm save
@ X Do you want to replace following file(s)?
clock_config.c, clock_config.h
[] Always overwrite without asking
[ Yes ] l No

Next > [ Fnish || Cancel | |Erpmcionk

Figure 39. Exporting clocks config files

5.3.2 Fix IAR Configuration files

1. Goto{YOUR PATH}SDK_ 2.2 FRDM-
KL43Z\boards\frdmkl43z\demo_apps\wifi_qgca\gca_demo\iar and open the qca_demo.ewp file in
text editor:

2. Replace all FRDM-KLA46L strings to FRDM-KL43Z.

It is required to rename (or delete and include a new reference) LPSCI references to LPUART in all
included files.

2160 [ <file>

2161 <name>$PROJ DIRS/../../../../../../devices/MKL43Z4/drivers/£fsl lpuart.h</name>
21a2 </file>

2163 H <file>

2164 <name>$PROJ DIRS/../../../../../../devices/MKL43Z4/drivers/£fsl lpuart.c</name>
2165 - </file>

2166 H <file>

2167 <name>$PROJ DIRS/../../../../../../devices/MKL43Z4/drivers/fsl uart._h</name>
2168 | </file>

2163 [ <file>

2170 <name>$PROJ DIRS/../../../../../../devices/MKL43Z4/drivers/fsl uart.c</name>

o742 i 1 </file>

2172

=] <file>
Figure 40. Change driver names
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5.3.3 Working in IAR EWS

1. Open IAR using the Start menu, then open the demo_qca workspace or double-click
demo_qgca.eww.

2. Go to the “Project Options’ menu and check the information as described in Section 5.2.5,
“Working with New project in IAR EWS”. Except for flash loader, all other configuration should
be correct. Include flash loader as shown in Figure 31.

3. Change board.h and board.c. See Figure 33 and Figure 34.

The Qca_demo example should build and debug without errors.

5.4 Considerations for Other MCUXpresso SDKs

The setup would change according to the MCUXpresso SDK used for migration.

To port FRDM-K64 SDK to FRDM-K66 follow same steps as used for FRDM-KL43Z. However, there
are some additional steps in this platform.
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FRDM-KG66 can reach up to 180 MHz of CPU clock. This frequency is not possible in
BOARD_BootClockRUN mode. Thus, this MCU has an additional mode, called

BOARD_BootClockHSRUN. To configure BOARD_BootClockHSRUN, see Figure 41 and Figure 42.

Name

T Clocks Table i |2} Clocks Diagram

Available

Value

Name

=lnternal = System
FAST_IRCLK 4 MHz r Core clock 180 MHz
SLOW_IRCLK 32.768 kHz B System clock 180 MHz
IRC48M Inactive ad Bus clock 60 MHz
LPO 1kHz B FlexBus clock 60 MHz
= External ud Flash clack 25.71.. MHz
0SC (Syste...cillator) [ 12 MHz = Peripheral
RTC32kHz O Inactive MCGIRCLK 32768 kHz
USB clock input O Inactive Ba MCGFFCLK 375kHz
ENET 1588 clock input  [] Inactive Bl OSCERCLK 12 MHz
SDHC clock input O Inactive Bl OSCERCLK undivided 12 MHz
ERCLK32K Inactive
RTC_CLKOUT Inactive
B MCG PLL/FL..PFD clock 180 MHz
LPO clock 1kHz
IRC48MCLK Inactive
Bl USB FS clock Inactive
B Trace clock input Inactive
Bl ENET IEEE ...amp clock Inactive
ENET RMII clock Inactive
B SDHC clock. Inactive
B CLKOUT(FB_CLK) Inactive
Bl LPUART clock Inactive
ad TPM clock Inactive
USB slow clock Inactive
= USBPHYPLLCLK Inactive
< | I [y
tun Mode| HSRUN ~ | MCG Mode | PEE (PLL Engaged External) - ize USBPHY clock no -

B(ﬂj_ﬁootclockHSRUN &~ BOARD_BootClockVLPR BOARD_BootClockRUN
Figure 41. Configuring HSRUN in FRDM-K66
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i= Details & | & Sources| 7] Registers| &3 Module Clocksi B Log|
Path Details: Core _clock
Name Al L.| Value Ac.y
Core clock
CORECLK Freguency 180 MHz
EQUTDIV1 L
OUTDIV1 Freguency 180 MHz
MCGOUTCLK Frequency 180 MHz
CLKS QOutput of PLLS (FLL or PLL clock)
PLLS PLL output
PLLCS PLLO clock
= PLL output divider by 2 /2
PLL output ... Frequency 180 MHz
EPLL
PLL Frequency 360 MHz
PLL clock Disabled
PLL clock in Stop mode Disabled
PRDIV pi L
VDIV 230
PLL OSCSEL System Oscillator
OSCCLK Frequency 12 MHz
OSCCLK Freguency 12 MHz
=0S5C (System Oscillatar) @' 12 MHz
0SC mode Using oscillator w..ystal (low power)
Frequency Range Very_high freque... range 8-32 MHz
System Osc...acity Load 0 pF

Figure 42. FRDM-K66 HSRUN Core Clock

Another difference between FRDM-K64 to FRDM-KG66 is that the IRQ pin is at different
port. IRQ is connected to PTC3 in FRDM-K64 and to PTA25 in FRDM-KG66.

In this case, it is required to modify IRQ settings on wifi_shield_gt202.h.
#define WIFISHIELD_WLAN_IRQn (PORTA_IRQn) // instead of PORTB on FRDM-K64.

#define WIFISHIELD_WLAN_ISR PORTA_IRQHandler // instead of PORTB on FRDM-K64.

Additional procedures are similarly explained in the migration from FRDM-KL46Z to
FRDM-KL43Z.
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