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1 Introduction

This document describes how to migrate from Kinetis MKW38A512xxx4 MCUs
to Kinetis MKW39A512xxx4 MCUs with emphasis on connectivity software. In
this document, the MKW38A512xxx4 and MKW39A512xxx4 are referred to as
MKW38 and MKW39, respectively. The document is intended for software
engineers, software testers, software integrators, and customers designing

their own hardware.

2 Hardware considerations

The MKW39 wireless MCU is pin-to-pin compatible with MKW38 and almost
all peripherals are the same in both devices. The main difference between the
MKW38 and MKW39 MCUs is the number of communication interfaces. The MKW38 MCU presents a second instance of

LPUART and a FlexCAN modules.

Table 1. Differences between MKW38 and MKW39
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Device Second instance of LPUART FlexCAN module
MKW38 X X
MKW39

2.1 Peripherals instantiation

The KW38/39 devices in the 48-pin HVQFN package are pin-to-pin compatible. The MKW39 MCU does not support LPUART1
and FlexCAN. Therefore, the signals of the last instances are not available for multiplexing in this device. The bold alternatives
are only included for the MKW38 MCU.

Table 2. MKW38/39 instance comparative

Pin ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 ALT8 ALT9
Name
PTA16 PTA16/ |SPI1_SO |LPUART TPMO_C
uT 1 HO

LLWU_P -

4 RTS_b
PTA17 PTA17/ |SPI_SIN| pUART |CANO_T |TpM_

X
LLWU_P - CLKIN1
5 RX

Table continues on the next page...
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Hardware considerations

Table 2. MKW38/39 instance comparative (continued)

PTA18 PTA18/ |SPIM_SC |LpUART |CANO_R |TPM2_C
K 1 X HO
LLWU_P -
6 TX
PTA19 ADCO_S |pTA19/ |SPIM_PC |LPUART TPM2_C
ES5 S0 1 H1
LLWU_P -
7 CTS_b
PTBO PTBO/ 12C0_SC |CMP0_O |TPMO_C CLKOUT |CANO_T
L uT H1 X
LLWU_P
8/
RF_
RFOSC_
EN
PTB1 ADCO_S |PTB1/ DTM_RX |12C0_SD | pTMRO | TPMO_C CMT_IR |CANO_R
E1/ A H2 O X
RF_ -
gMPO_IN PRIORIT ALT1
Y
PTB3 ADCO0_S PTB3/ LPUART | TPMO_C |CLKOUT |TPM1_C RTC_ TPM2_C
E2/ ERCLK3 |4 H1 H1 H1
2K/ - CLKOUT
CMPO_IN RF_ACTI RTS_b
4 VE
PTB16 EXTAL32 | PTB16 LPUART |12C1_SC TPM2_C
K 1 L HO
RX
PTB17 | XTAL32K | PTB17 LPUART |!2C1_SD TPM2_C
1 A H1
X
PTB18 | aADpco s |PTB18 LPUART |12C1_SC |1pMm_ TPMO_C NMI_b
L HO
B4l - CLKINO
CMPO_IN CTS_b
2
PTC3 PTC3/ RX_ 12C1_SD | puART | TPMO_C DTM_TX |SPI1_SIN | CANO_T
A 0 H1 X
LLWU_P | SWITCH -
11 TX

Table continues on the next page...
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Table 2. MKW38/39 instance comparative (continued)

Software development kit download and install

PTC4 PTC4/ ANT_A EXTRG_! | LpUART | TPM1_C 12C0_SC |SPI1_PC |CANO_R
N 0 HO L S0 X
LLWU_P -
12/ CTS_b
RF_ACTI
VE
PTC16 PTC16/ |SPIO_SC [12C0_SD || pyaRT | TPMO_C LPUART
K A 0 H3 1
LLWU_P - -
o/ RTS_b RTS_b
RF_
STATUS
PTC17 PTC17/ |SPIO_SO [12C1_SC || PUART DTM_RX | LPUART
uT L 0 1
LLWU_P - -
1/ RX RX
RF_EXT_
OSC_EN
PTC18 PTC18/ |SPIO_SIN [I12C1_SD || pUART DTM_TX |LPUART
A 0_ 1
LLWU_P
2 X TX
PTC19 PTC19/ |SPIO_PC |12C0_SC || pUART LPUART
S0 L 0 1
LLWU_P - -
3/ CTS_b CTS_b
RF_
EARLY_
WARNIN
G
NOTE

Table 2 is not a full description of the MKW38/39 pinout. It can be found in the MKW39/38/37 reference manual.

3 Software development kit download and install

This chapter shows how to download the Software Development Kit (SDK) for MKW39A512xxx4 MCUs, because it is used as a
starting point to migrate MKW38 code to the MKW39 MCU. Perform the following steps to download the SDK package:

1. Go to the MCUXpresso web page (mcuxpresso.nxp.com).

2. Log in with your registered account.

3. Search for the “KW39” device. Then click on the suggested processor and click the “Build MCUXpresso SDK” button.

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software development kit download and install
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Figure 1. Building MKW39 SDK package

. The next page is displayed. Select “All toolchains” option in the “Toolchain / IDE” box and provide a name to identify the
package.
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Figure 2. Selecting version of SDK

. Click the “Download SDK” button. This starts the building process of the desired SDK. It takes a few minutes until the
system gets the package into your profile at the MCUXpresso web page.

. When the SDK is ready to be downloaded, the “Software Terms and Conditions” are displayed. Accept them and the
download process starts automatically.

. If the download does not start automatically, click the “Download SDK Archive” option.

Downloads

MCUXpresso SDK
& Download SDK Archive (19 MB

yet SO

Online Documentation

& Ve SDE AP Referenca Manua
MCUXPresso Config Tools
& Download Conbg Tools data

Ciose

Figure 3. MKW39 SDK displayed in dashboard

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020

Application Note 4/17



NXP Semiconductors

8.
SDK Dashboard”.

Software migration in IAR Embedded Workbench IDE

If the above picture is not displayed, click the “Download SDK archive and documentation” button from “MCUXpresso

*

SDK Archive Details

SOK 264

MEWISAS 12004 # 2D

Buid Dale 2020-03-27 Device: MEWISAST 2xxxd
O Windows, Tookhain &l Toolchaing
Components: CMSIS DSP Library, Amagon-FreeRTOS
Wireless BLE slack, LIN Slack

SOK Version: 2.8.4 (2020-03-06)

DK Tag: REL_2.6.0_KW3TA_PRC_3

Figure 4. MKW39 SDK displayed in dashboard

Actions

E]g‘a‘,’-e-x

At this point, you have downloaded and installed the SDK package for MKW39A devices.

4 Software migration in IAR Embedded Workbench IDE

This chapter shows how to migrate the MKW38 example code to the MKW39 MCU in the IAR Embedded Workbench IDE. The

heart rate sensor project is used as the base in this document, because it has easy-to-understand example and involves the
Bluetooth LE connectivity software stack (included in the SDK).

4.1 Changes required in project options and settings

NOTE

In this section, a “bare-metal” version of the project was used. However, the same steps apply for FreeRTOS
projects. Some of the paths related to “bare-metal” projects may differ for FreeRTOS versions.

1. Open the heart rate sensor project located at the following path:

<SDK_root>/boards/frdmkw38/wireless_examples/bluetooth/hrs/bmy/ iar/heart_rafe_sensor_bm.eww

2. Select the project in the workspace and press Alt + F7 to open project options.

Figure 5. Project options window
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3.

In the "General Options/Target" window, click the icon next to the device name and select the appropriate device (NXP-

>KinetisKW->KW3x->NXP MKW37A512xxx4) and click the "OK" button.

Application Note
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Software migration in IAR Embedded Workbench IDE
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Figure 6. Selecting MKW39 device

4. Create a new folder named MKIWW39A4 at following paths:
<SDK_root>/middleware/wireless/framework/DCDC/Interface
<SDK_root>/middleware/wireless/framework/DCDC/Source
<SDK_root>/middleware/wireless/framework/LowPower/Interface
<SDK_root>/middleware/wireless/framework/LowPower/Source

<SDK_root>/middleware/wireless/framework/XCVR

oxd » middieware > wireless > framework » DCDC » Interface

~

Name

e |
MKW3SZ4
MEW30A4

Figure 7. Creating MKW39A folders

5. Copy all files from the MKW3824 folders located at the path mentioned above and paste them into the MKW39A4
folders.

+ middleware » wireless » framework » DCDC » Intedface » MEW3SA4

MName

[& ococ

Figure 8. Creating MKW39 files

6. Select the heart rate sensor application in the workspace and press Alt+F7 to open the "project options" window. In the

"C/C++ Compiler/Preprocessor" window, rename the paths related to the MKW38A/Z4 folders to "MKW39A4" by
modifying the name in the "additional include directories" text box. The results must look similar to the following:

$PROJ_DIRS/../..[..]..I..]..]../devices/MKW39A4/utilities
$PROJ_DIRS/../..1..1..]..]..]../Idevices/ MKW39A4/drivers

$PROJ_DIRS/../..1..1..1..1..1../middleware/wireless/framework/LowPower/Interface/MKW39A4
$PROJ_DIRS/../..1..1..1..1..]../devices/MKW39A4/utilities/str

$PROJ_DIRSY/../..1..1..1..1..1../devices/MKW39A4/utilities/debug_console

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in IAR Embedded Workbench IDE

$PROJ_DIRSY/../..1..1..I..]..I../middleware/wireless/framework/DCDC/Interface/ MKW39A4
$PROJ_DIRSY/../..1..1..1..1..]../middleware/wireless/framework/XCVR/MKW39A4/drv
$PROJ_DIRSY/../..1..1..I..]..]../Imiddleware/wireless/framework/XCVR/MKW39A4/drv/nb2p4ghz
$PROJ_DIRSY/../..[..]..I..I..]../middleware/wireless/framework/XCVR/MKW39A4/drv/nb2p4ghz/configs/gen35
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Figure 9. Updating MKW39 files

. Rename the CPU_MKW38A512VFT4 macro to CPU_MKW39A512VFT4 and delete the FRDM_KW38 macro in the
"defined" symbols text box. Click the "OK" button.

{Optons for node “hesr_rate_sengor bm*

ST CPL_MONISASIIVETA
*h SUFFOAT_WARMBOCT
Pty Driver | L, gt
WTEGER P -
eipirt i CR_MTEGER_FRINTH

Figure 10. Defining MKW39 macros

8. Expand the startup folder, select all files, right-click and select the “Remove” option. Right-click the folder and select
“Add/Add files”. Add the startup MKW39A4.s file located at this path:

<SDK_root>/devices/MKW39A4/iar/starfup_MKW39A4.s

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in IAR Embedded Workbench IDE

Files o

Bl @ heart_rate_sensor_b... +

= bluetooth

3 & board

3 W CMSIS

& W component

= M device

= & doc

& & drivers

3 i framework

@ 8 source

21 B startup
el starup MKW39Ad.s

E m utilities

L@ & Output

Figure 11. Replacing startup system file

9. Expand the device folder, select all files, right-click, and select the “Remove” option. Right-click the folder and select
“Add/Add files”. Add the fs/_device_registers.h, MKW39A4.h, MKW39A4_features.h, system_MKW39A4.h, and
system_MKW39A4.cfiles at the following path:

<SDK_root>/devices/MKW39A4

Files L

= @ heart_rate_sensor_b...

= & bluetooth

= B board

= & CMSIS

-2 & component

o o T
— R fsl_device_register...
]: B MKW394A4 h

B MEMYI9A4 feature.,..

3 B system_MEMW3SA4 ¢
L @ system_MKW39A4 h

@ & doc

& drivers

—F W framework

= W source

= E startup

= 6 utilities

L@ & Output

Figure 12. Replacing device files

10. Expand the drivers folder, select the fs/_flexcan.h and fs/_flexcan.cfiles, right-click, and select the “Remove” option.

11. Some files must be updated. Open the clock _config.cfile in the boardfolder. Delete the CLOCK_SetLpuart1Clock call
to function in the BOARD_BootClockRUN function.

CLOCK_SetLpuarcOClock (SIM_LPUART_CLK_SEL_OSCERCLK CLK);

/4 Sat LPUART1 cleck soures. '/

// Delete this line: CLOCK SetlpuartlClock (SIM LPUART CLE SEL OSCERCLK CLK).
/* 5=t TPM clock source. '/

CLOCK_SetTpmClock (SIM_TPM_CLK_SEL_OSCERCLE_CLK):

Figure 13. Updating clock_config.c file

12. If necessary, open the app_preinclude.h file in the source directory in the workspace. This file contains important
information about the board, such as the number of switches and LEDs, timers, power consumption settings, and so
on. Examine and update this file to fit into your own custom board.

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in MCUXpresso IDE

Files &
& ®heart_rate_sensor_b... +
|-@ 8 bluetooth
= 6 board
@ i CMSIS
= & component
& 6 device
= 5 doc
@ 8 drivers
|- 8 framework
2 source
= & common

@ B app_config.c
e Erdon ==

— B epp_preinclude_co...
— Bgat_dbh
— B gatt_uuid128h
a2 B heart_rate_sensor.c
L— B hear_rate_sensorh
@ 8 startup
=1 i utilities
= Output

Figure 14. Location of preinclude file

13. Ifit necessary, open the pin mux files (pin_mux.c and pin_mux.h) and gpio files (gpio_pins.c and gpio_pins.h) in the
board directory in the workspace. These files contain alternatives, options, and multiplexing information of the pins.
Examine and update them to fit into your own custom board.

Filaz &
E @ heart_rate_sensor_b._.
|- ul bluetooth
o board
Bl app.h
B B board ¢
Bl board h
[ clock_config.c
— B clock_configh
[3]opic C

& i component
& o device

= o doc

= o drivers

== ol tramework
@ o source

@ & stanup

& utlities

@ & Output

Figure 15. Location of pin mux and gpio files

14. Select the project in the workspace, right-click and press clean.

15. Rebuild the project. At this point, the project is already migrated and you can customize the application for your own
goal using the MKW39 device.

5 Software migration in MCUXpresso IDE

This chapter shows how to migrate MKW38 example code to the MKW39 MCU in the MCUXpresso IDE. The heart rate sensor
project is used as a base because it has easy-to-understand example and involves the Bluetooth LE connectivity software stack
(included in the SDK).

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in MCUXpresso IDE

5.1 Changes required in project properties

NOTE
In this section, a “bare-metal” version of the project is used. However, the same steps apply for FreeRTOS projects.
Some paths related to the “bare-metal” projects may differ in the FreeRTOS versions.
1. Import the KW39 SDK into the MCUXPresso IDE:
a. Open the MCUXpresso IDE.

b. Go to the “Installed SDKs’ tab and drag and drop the KW39 SDK.

Name - (0 instalied .. 12 [T] Properties (%) Problems [ Console 3 Terminal i Image info

[ SDK_2E.5_MEW3ZA5] 2ocd

{1l Installed SDKs

install an SOK, simply drag and drop an SOK (zip filefolder) nto the ‘Installed SO view [
Aovailable Boards | Avaiable Devices

Frectall
SD¥ Version Manifest Version  Location
Figure 16. Importing SDK into MCUXpresso IDE
2. Find the "Quickstart Panel" in the lower left-hand corner.
IC]
. 8- 0ini>u8 P ARAD LIS LA AR B0 R
i m- o : LA ot e Ty e ——r— N |

DCH X ] ;
LgFa

X m=

Welcome bx MCUXpresso IDE !

F oacmt 7 Frapeen (0 Comasin ] Mempry (% Groiioms Qi Cnbugyen 5 et SO ol TSR0 Tee O Beerloy o Jash
@

% Insualled SDKs

ikt L0, iy g o L g i Ver] it P it 150 v

L. [ R T RS P ST Dol =

B & 50 2 s ms - NAEN, 106 PN it S0 st

Figure 17. Quickstart Panel perspective in MCUXpresso IDE

3. Click the “Import SDK examples(s)...” option.

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in MCUXpresso IDE

1) Quickstart Pansl

* Create or import a project

-
MCUXpresso IDE - Quickstart Panel
Mo project selected

j Import SDK exampleds)...

= Build your project
F

« Debug your project

» Miscellsneous

®-E-E-

Figure 18. Importing SDK example

4. Expand the KW3Xfolder, select "MKW38A512xxx4", click the "frdmkw38" board, and click "Next".
(1) £ oty prmpet b S SCA M | e o B K .,' X
. Board andfor Davice slaction page
ok [ r— an
7 = o
Figure 19. Select FRDM-KW38 board
5. Use the arrow button to expand the list and locate the “hrs” project (wireless_examples -> bluetooth -> hrs). Select the
"bm" version of the project. In “SDK Debug Console”, select “UART” and click “Finish”.
Pragect Type Project Options
%L Pregect SOK Diebug Cowncle () Semihont (8) LART
Elnr;a.r.l.u;h;.im'.
Examples P VoM@ E
me — Version

[ E heatht

[0 E hid device

[0 E hid et

v [ E hn
=
O freemss
O m -
7 « Back I Cancel

Figure 20. Opening heart rate sensor project

6. Go to "Project/Properties". Expand "C/C++ Build/MCU settings" and select the "MKW39A512xxx4" MCU. Click the
"Apply and Close" button to save the configuration.

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in MCUXpresso IDE
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Figure 21. Selecting MKW39 MCU

7. Rename the MKW3824 folder to "MKW39A4" at the following path:
<MCUXpresso_hrs_project_root>/framework/XCVR
Default MCUXpresso root in Documents/MCUXpressolDE<version>/workspace
8.

Select the heart rate sensor project in the workspace and press F5 to refresh the modified folders.

32 | 2. Periphe.. I

5 Project ... 1i Registers Fault

= LowPower
= MemManager
= Messaging
» (= Modulelnfo
= MWSCoexistence
> = NVM
(= OSAbstraction
= Panic
(= Reset
&= RNG
> (= SeclLib
= SerialManager
= TimersManager
v = XCVR
= MKW38Z4
2 libs
(2 linkscripts
(2 source
2 startup
s (2 utilities
= do

L I

<

Figure 22. Updating project folders in workspace

tefaults = O
2% B~ ~
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[¥5 Project... 22 %L Periphe.. Mi!Registers

a5

» (= Lists
» (= LowPower
- = MemManager
- (2= Messaging
» = Modulelnfo
- (= MWSCoexistence
- = NVM
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» (= Panic
» (= Reset
- > RNG
» = SecLib
» (= SerialManager
» = TimersManager
(= XCVR
(= MKW3gA4
B libs
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2 source
y (B startup
(E utilities
= doc

9. Open the "Project/Properties" window in the MCUXpresso IDE. Go to "C/C++ Build/Settings" and select the MCU C
Compliler/Includes folder in the "Tool Settings" window. Edit all paths related to the MKW38 MCU, in accordance with

the MKW39folders created before. The results must look as follows:

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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..[framework/XCVR/MKW39A4

..[framework/XCVR/MKW39A4/nb2p4ghz/configs

..[framework/XCVR/MKW39A4/nb2p4ghz

Software migration in MCUXpresso IDE
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Figure 23. Updating include paths
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10. Select the MCU Assembler/Generalfolder in "Tool Settings". Edit the paths related to the MKW38 MCU

must look as follows:

../framework/XCVR/MKW39A4

.[framework/XCVR/MKW39A4/nb2p4ghz/configs
../framework/XCVR/MKW39A4/nb2p4ghz

Migration Guide from MKW38A512xxx4 to MKW39A512xxx4, Rev. 0, 04/2020
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Software migration in MCUXpresso IDE

Figure 24. Updating assembler paths
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11. Open the "MCU C Compiler/Preprocessor" window and rename the CPU_MKW38A512VFT4 and
CPU_MKW38A512VFT4_cmOplus macros to CPU_MKW39A512VFT4 and CPU_MKW39A512VFT4_cmOplus,
respectively. Delete the FRDM_KW38 macro. Click the "Apply and Close" button.
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Figure 25. Updating preprocessor macros

12. Delete the fs/_device _registers.h, MKW38A4.h, MKW38A4_features.h, system_MKW38A4.h, and system_MKW38A4c.

files located in the device folder in the workspace.

13. Unzip the MKW39A SDK package and search for the 7s/_device registers.h, MKW39A4.h,

MKW39A4_features.h,system MKW39A4.h, and system_MKW39A4.cfiles in this folder at the following paths:

<SDK folder_root>/devices/MKW39A4/fs|_device registers.h
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<SDK_folder_root>/devices/MKW39A4/MKW39A4.h
<SDK_folder_root>/devices/MKW39A4/MKW39A4_features.h
<SDK _folder_root>/devices/MKW39A4/system_MKW39A4.h
<SDK_folder_root>/devices/MKW39A4/system_MKW39A4.c

Drag and drop these files into the device folder in the workspace.

o Frogeet i, Perpie. [l Regaten thFaun & 01
w15 frdmiw33 beart_rate_sensed ben < Debug ~
1 Preject Setungs
g Includes
5 Cwss
EF Eluetcoth
5 boued
N componaet
v 5 dedce
v fal_denice_megsterch
5 MIOWTRAA Peaturesh
i MIOWTAL R
£ syshem MCWIALC
T system MIOWTIA R
2 drivens

2 stantup
» 0 it
& fal_sssenc
H 3l sebug console_cord

Figure 26. Updating device files

14. Replace the starfup_mkw38a4.c file located in the startup folder in the workspace by the starfup _mkw39a4.cfile. This
file is located in the MKW39A SDK at the following path:

<SDK_folder_root>/devices/MKW39A4/mcuxpresso/startup_MKW39A4.c
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Figure 27. Updating startup file

15. Some files must be updated. Open the clock_config.cfile in board folder. Delete the CLOCK_SetLpuart1Clock call to
function in the BOARD_BootClockRUN function.

* Set LPUART® clock source. */
CLOCK_SetLpuart@Clock(SIM_LPUART_CLK_SEL_OSCERCLK_CLK);

* Set LPUARTL cl

/Delete
d SE'. TPM -i_'-',:.'. 2 L /
CLOCK_SetTpmClock(SIM_TPM_CLK_SEL_OSCERCLK_CLK);

Figure 28. Updating clock_config.c file

16. If necessary, open the app_preinclude.h file under the source directory in the workspace. This file contains important
information about the board, such as the number of switches and LEDs, timers, power consumption settings, and so
on. Examine and update this file to fit into your own custom board.
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Figure 29. Location of preinclude file

17. If necessary, open the pin mux files (pin_mux.c and pin_mux.h) and the gpio files (gpio_pins.c and gpio_pins.h) in the
board directory in the workspace. These files contain alternatives, options, and multiplexing information of the pins.
Examine and update them to fit into your own custom board.
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Figure 30. Location of pin mux and gpio files

18. Expand the drivers folder, select the fs/_flexcan.h and fs/_flexcan.cfiles, right-click, and select the “Delete” option.

19. Build the project. At this point, the project is already migrated and you are ready to run the demo using MKW39.

6 Build and run Bluetooth LE connectivity stack examples

All the examples referenced in the Bluetooth LE Demo Applications User’s Guide are compatible with the MKW39 device after
the modifications described in this document.
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