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Hardware Considerations

2.Hardware Considerations

The MKW35 wireless MCU is pin to pin compatible with MKW36, and almost all peripherals are in
accord in both devices. The main difference between MKW36 and MKW35 microcontrollers is related
to the size and addressing of the On-chip Flash Memory. The Table 1 shows the differences:

Table 1.  Differences between MKW36 and MKW35
Device 512 KB P-Flash | 256 KB P-Flash + Capable to 2" instance of FlexCAN
256 KB FlexNVM emulate 8 KB LPUART module
EEPROM
MKW36 X X X X
MKW35 X

2.1. Peripherals Instantiation

KW36/35 devices are pin to pin compatible for both available packages (40-pin QFN and 48-pin
LQFN). MKW35 does not support LPUART1 and FlexCAN, therefore, the signals of the last instances
are not available for multiplexing in this device. Bold alternatives are only included for MKW236

microcontroller.

Table 2. MKW35/36 instance comparative
Pin Name ALTO ALTL ALT2 ALT3 ALT4 ALTS ALT6 ALT7 ALT8 ALT9
PTAI6/ LPUART1_
PTAL6 LLwU p4 | SPISOUT | ~prgy TPMO_CHO
PTA17/ LPUART1_ TPM_
PTA17 LLwU ps/ | SPU_SIN RX CANO_TX
RF_RESET CLKINT
PTAI8/ LPUART1_
PTAI8 LLwWU p6 | SPI_SCK > CANO_RX | TPM2_CHO
ADCO_SE5 | PTAlY LPUART1_
PTAL9 LLwu p7 | SPILPCSO CTS b TPM2_CH1
PTBO/
PTBO LLWU P8/ 12C0_SCL | CMPO_OUT | TPMO_CH1 CLKOUT | CANO_TX
RF_
RFOSC_
EN/
RF_RESET
ADCO_SE1/ PTB1/ LPTMRO_
PTBL CMPO_INS RE DTM_RX | 12C0_SDA ALT1 TPMO_CH2 CMT_IRO | CANO_RX
PRIORITY
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ADCO_SE2/ LPUARTL_ RTC_
PTB3 PO IN4 PTB3 RTS.b CLKOUT | TPMI1_CHI
CLKOUT
EXTAL32K LPUARTL_
PTB16 PTB16 RX 12C1_SCL TPM2_CHO
XTAL32K LPUARTL_
PTBL7 PTB17 - 2C1_SDA TPM2_CH1 BSM_CLK
ADCO_SE4/ LPUARTL_ TPM_
PTBI8 | cyvpo (N2 PTBI8 CTS b 2C1_SCL CLKINO | TPMO_CHO NML b
PTC3/ RX_ LPUARTO_
PTC3 LLwU P11 | switcn | 12C1.SDA - TPMO_CH1 DTM_TX | SPILSIN | CANO TX
PTC4/ LPUARTO_
PTC4 LLWU. P12/ EXTRG_IN CTS b TPM1_CHO BSM_DATA | SPI1_PCSO | CANO_RX
BLE_RF_
ACTIVE
PTC16/ LPUARTO_ LPUARTL_
PTC16 LLwu po; | SPIO_SCK | 12C0.SDA RTS. b TPMO_CH3
RE RTS_b
STATUS
PTC17/ LPUARTO_ BSM_ LPUARTL_
PTC17 LLwu_p1/ | SPIO_SOUT | 12C1_SCL RX FRAME DTM_RX
RF_EXT_ RX
OSC_EN
PTC18/ LPUARTO_ LPUARTL_
PTC18 LLwu p2 | SPIOSIN | 12C1.SDA X BSM_DATA DTM_TX
TX
PTC19/ LPUARTO_ LPUARTL_
PTC19 LLwU p3/ | SPIO_PCSO | 12C0_SCL CTS b BSM_CLK TS b
RF_
EARLY_
WARNING
NOTE

Table 2 is not a full description of the MKW235/36 pinout.

NOTE

There is a change in the number of available digital pins between 40-pin
and 48-pin packages due to different number of pins. For example, in the
48-pin package, there is a total of 25 digital pins while in the 40-pin
package, 18 digital pins are available.

2.2. MCU On-chip Memory

2.2.1 MKW36 Flash Memory
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MKW?36 Flash is partitioned into:

e One 256 KB Program Flash (P-Flash) array divided into 2 KB sectors. Flash address range from
0x0000_0000 to 0x0003_FFFF.

e One 256 KB FlexNVM array divided in 2 KB sectors, flash address range from 0x1000_0000 to
0x1003_FFFF with an Alias memory with address range 0x0004_0000 to 0x0007_FFFF.
FlexXNVM memory can be used as Program Flash (P-Flash), Data Flash (D-Flash) and EEPROM
Flash.

0x0000 0000

0x0003 FFFF
0x0004 0000

0x0007 FFFF
0x1000 0000

0x1003 FFFF

Figure 1. KW36 Flash Memory Map

2.2.2 MKW35 Flash Memory

MKW35 Flash does not support FlexNVM nor Alias memory, therefore, Program Flash array increase
to:

o 2x256 KB Program Flash (P-Flash) array starting from 0x0000_0000 to 0x0007 FFFF address
divided into 2 KB sectors.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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0x0000 0000

0x0003 FFFF
0x0004 0000

0x0007 FFFF

Figure 2. KW35 Flash Memory Map

3. Software Development Kit Download and Install

This chapter provides all the steps needed to download the SDK (Software Development Kit) for
MKW352512xxx4 due it is used as starting point to migrate a MKW36 code to MKW35 MCU. Below
are the steps to download the SDK package:

1. Go to MCUXpresso web page (mcuxpresso.nxp.com).
2. Log in with your registered account.

3. Search for “KW35Z” device. Then click on the suggested processor and click on “Build
MCUXpresso SDK”.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Select Development Board

Search for your board or kit to get started.

Search by Name Hardware Details

Included Part Nu
Board(s)

Device

kw35z

Select a Device, Board, or Kit

MKW35Z512VHT4
FRDM-KW36
MKW35Z4
Cortex-MOP / 48MHz

mbers

Freq

512 KB Flash
64 KB RAM

Core Type / Max
¥ Boards = Memory Size
 Kits
¥ Processors

Actions

MKW35Z51 2004 -

Name your SDK

@ Explore
Explore

SDK_2.2.0_MKW35Z512xxx4

Don't use:

EEESAAERR in the name of your SDK

= Build MCUXpresso SDK

selection with Clocks tool

selection with Pins tool

Figure 3. Building MKW35 SDK package

4. The next page is displayed. Select “All toolchains” in the “Toolchain / IDE” box and provide
name to identify the package.

SDK Builder

Generate a downloadable SDK archive for use with desktop
MCUXpresso Tools

Developer Environment Settings Hardware Details

Selections here will impact files and examples projects included in the SDK and Generated

Projects Included Part Numbers

Board(s)
Host 08 Toolchain / IDE
Device
Windows ~ All toolchains -

Core Type / Max Freq
Memory Size

Select Optional Middleware "

Add middieware, operating systems, and software libraries (o your SDK.

SDK Details

SDK Version:

© Add software component

SDK Tag:
Host 0S:
Click the link below to request this specific MCUXpresso SDK Build Toolcha
oolchain:
In general, SDK builds should complete within a few minutes.
Middleware

You will be notified via email and notifications in the upper right comer of this
webpage

Figure 4. Selecting version of SDK

MKW352512VHT4
FRDM-KW36
MKW3524
Cortex-MOP / 48MHz

512 KB Flash
64 KB RAM

KSDK 2.2.0 (released 2018-09-11)
release_conn_ksdk 2.2 kw35a 1.3.3 RFP_RC3.1
Windows

All Toolchains.

FatFs, FreeRTOS, BLE, GenFSK

5. Click on the “Request Build” button. This will start the building process of the desired SDK. It
will take few minutes until the system get the package into your profile in MCUXpresso web

page.

6. Once the SDK is ready to download, it is displayed in the MCUXpresso Dashboard as shown in

Figure 5
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My Recent SDKs  REMOVEALL search alarchives Q
SDK Archive Details Actions
SDK_2.2 0_MKW35Z7512xxx4 (2) & 2| A & x
Build Date: 2018-09-12, Device: MKW35Z512xxx4
05 Windows, Toolchain: All Toolchains

Components: FreeRTOS, FatFS, GenFSK, BLE

SDK Version: KSDK 2.2.0 (2018-09-11)
SDK Tag: release_conn_ksdk 2.2_kw35a_1.3.3 RFP_RC3.1

Figure 5. MKW35 SDK displayed in Dashboard

7. Click on download icon as shown in Figure 5 A new window appears to download the package.

SDK Downloads

MCUXpresso SDK
& Download SDK Archive (73 MB)

& Download SDK Documentation

(¢ Download Standalone Example Project

Online Documentation
@  View SDK API Reference Manual
@  Generic FSK Link Layer AP| Reference Manual
@  BLE Host Stack API Reference Manual

Close

Figure 6. MKW35 SDK displayed in Dashboard

8. Accept the license agreement and save the SDK in your desired location.

9. If MCUXpresso IDE is used, drag and drop the MKW35 SDK zip folder in “Installed SDK’s”
perspective to install the package.

At this point, you have downloaded and installed the SDK package for MKW35Z device.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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4. Software Migration in IAR Embedded Workbench

This chapter provides all the steps needed to migrate a MKW236 example code to MKW35 MCU in IAR
Embedded Workbench IDE. The Heart Rate Sensor project is used as base in this document because it

has easy to understand example and involves the Bluetooth LE connectivity software stack (included in
SDK).

4.1. Changes Required in Project Options and Settings

NOTE

In this section “bare metal” version of the project was used, however, the
same steps apply for “freertos” projects. Some paths related to “bm”
projects may differ if “freertos” versions were used.

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

<SDK _root>/boards/frdmkw36/wireless_examples/bluetooth/hrs/bm/iar/hrs_bm.eww
2. Select the project in the workspace and press Alt + F7 to open project options.

Options for node "hrs_bm"

Categony:
Static Analysis
Runtime Checking
C/C++ Compiler Library Options 2 MISRAC:2004 MISRAL: 1598
Assembler Target Qutput Library Corfiguration Library Options 1
Quiput Converter .
Custom Build Processor variant
Build Actions () Core Cortex-M0+
- n
Simulator None
cADI QO CMSISPack "=
?DAESISSEEQ:r Endian mode Floating point settings
Tjet/ITAGjet Lttie: None
Jink/3-Trace Big
T1 Stellaris BE1
PE micro BE8
STAINK - sclvanced SIMD (NEOH
Third-Party Driver - A
11 MSP-FET DSP Extension TrustZone
TIXDS

Carcel

Figure 7. Project options window

3. Inthe General Options/Target window click the icon next to the device name and select the

appropriate device NXP/KinetisKW/KW3x/NXP MKW352512xxx4, then click the OK button.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Options for node "hrs_bm" *
Category:
(General Options
Static Analysis
Runtime Checking
CJC++ Compiler Library Options 2 MISRA-C:2004 MISRAC:1998
Assembler Targst Output Library Configuration Library Options 1
Output Converter 5 t
Custom Buid rocessor varia
Build Actions (O Core Cortex-M0+
Linker
Debugger (®) Device NXP MKW35Z51 2004 By
Simulator Nane
cant (O CMSIS-Pack
CMSIS DAP ) )
GDE Server Endian mode: Foating point settings
1Het{ITAGjet Little FPU None
J-Link{]-Trace Big
m Sb.ellans BEZ2 D registers
=
i Advanced SIMD (NEON)
Third-Party Driver
TI MSPFET DSP Extension TrustZone
TI ¥DS
e

Figure 8. Selecting MKW35 device
4. Create a new folder with the name MKW35Z at following paths:
<SDK_root>/middleware/wireless/framework_5.4.2/DCDC/Interface
<SDK_root>/middleware/wireless/framework_5.4.2/DCDC/Source
<SDK_root>/middleware/wireless/framework_5.4.2/LowPower/Interface
<SDK_root>/middleware/wireless/framework_5.4.2/LowPower/Source
<SDK_root>/middleware/wireless/framework_5.4.2/XCVR

middleware * wireless » framework_3.4.2 » DCDC » Interface

Mame Date medified Type
MEW35Z 8/15/2018 938 AM  File folder
MIW3EL 8/15/201812:34 &AM File folder

Figure 9. Creating MKW35Z folders

5. Copy all files inside MKW36Z folders located at the above mentioned paths and paste in
MKW35Z folders.

middleware * wireless * framework 542 » DCDC » Interface » MEW3ISZ

~ Mame Date modified Type

~|pcoc 8/1

L

/20181234 AM HFile

Figure 10. Creating the MKW35 files

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Software Migration in IAR Embedded Workbench

6. Select the heart rate sensor in the workspace and press Alt+F7 to open project options window.
In C/C++ Compiler/Preprocessor window, rename the paths related to MKW36Z folders to
MKW35Z folders modifying a 5 number instead of 6 in the additional include directories text
box. The results must look similar as shown below:

$PROJ_DIR$/middleware/wireless/framework_5.4.2/LowPower/Interface/ MKW35Z

$PROJ DIRS/../..1..1..1..1..1../devicess MKW35Z4/drivers
$PROJ_DIRSY/../..1..1..1..1..]../middleware/wireless/framework_5.4.2/DCDC/Interface/MKW35Z
$PROJ_DIRS/..1..1..1..1..1..I./middleware/wireless/framework_5.4.2/XCVR/MKW3524
$PROJ_DIRS/../..1..1..1..1..1../devicess MKW35Z4

$PROJ DIRS/../..1..1..1..1..]..Idevicess MKW35Z4/utilities

Options for nede "hrs_bm" x
Category Factory Settings
General Options D Multi-file Compilation
Static Analysis Discard Unused Publics
Runtime Checking
MISRALC:1938 Encodings Extra Options

Assembler Language 1 Language 2 Code Optimizations Qutput
Output Converter List Preprocessor Diagnostics MISRAL:2004
Custom Build
Build Actions [ lgnore standard include directories
;n:ar Additional include directories: (one per line)

= ug‘ger {44 Adevices/MKW3BZ4/drivers Al

Simulator (A middleware Swireless /framework_5.4.2/DCDC/ Interfa

CADI {4 Smiddleware fwireless framework_5 4 2/XCVR/MKW

CMSIS DAP {4 fdevices/MKW35Z4

GDB Server {44 Sdevices/MKW 3524/ tilities ™
Ljet/ITAGjet Preinclude file:

ILink/)-Trace SPROJ_DIRS/.././../ ./} ./ /boards Ardmikow 36/ wireless_sxamples.| |...
TI Stellaris

PE micro Defined symbols: (one per line)

STLINK DEBUG [ Preprocessor output to file
Third-Party Driver CPU_MKW36Z512VHT4 Preserve comments

TI MSP-FET ;E gyﬁg‘ﬁ:‘% Generate Hine directives
TIXDS

Cancel

Figure 11. Updating the MKW35 files

7. Rename the CPU_MKW362512VHT4 macro as CPU_MKW35Z512VHT4 and delete
FRDM_KW36 and FREEDOM macros in defined symbols text box. Click the OK button.
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Options for node "hrs_bm" x
Category: Factomy Settings
General Options D Multi-file Compilation
Static Analysis Discard Unused Publics
Runtime Checking

C/C++ Compiler MISRAL:1998 Encodings Extra Options
Assembler Language 1 Language 2 Code Optimizations Output
Qutput Converter List Preprocessor Diagnostics MISRALC:2004
Custom Build
Build Actions [ignore standard include directories
;ntﬂ Additional include directories: {one per line)

o SPROJ_DIRS/../.././ ././../..fdevices/MKW35Z4 drivers ~| [
Simulator SPROJ_DIRS/.././../../. /. /. /middleware fwireless Aramework_5

CADI SPROJ_DIRS/ ./ ./ / /. f fmiddlewars Awireless framework_5

CMSIS DAP SPROJ_DIRS/.././../ ./ . fdevices/MKW35Z4

DB Server SPROJ_DIRS/ / ./ /. /. /. /_ fdevices/MKVW3SZ4 utlties v
Tjet/ITAGjet Preinclude file

JHinkf3-Trace SPROJ_DIRS/./././../../..{../ooards frdmhkw 36 wireless_examples.| .
TI Stellaris

PE micro Defined symbals: {one per ling)

ST-LINK DEBUG [ Preprocessor output to file
Third-Party Driver CPL_MKW35Z512VHT4 Preserve comments

TI MSP-FET Generate Hine directives
TIXDS

Cancel

Figure 12. Defining MKW35 macros

8. Expand the startup folder, select all files, click the right mouse button and select the “Remove”
option. Click right mouse button on the folder and select “Add/Add files”. Add the
startup_ MKW35Z4.s located at this path:

<SDK _root>/devicessMKW35Z4/iar/startup_ MKW35Z24.s

Also, add system_MKW352Z4.c and system_MKW35Z4.h into the startup folder. Both files are
located at next path:

<SDK_root>/devicessMKW35Z4

Workspace * 0 X
Debug -
Files .
2 @ hrs_bm - Debug o

B hluetooth

M hoard

o doc

B drivers

M framework

M source

21 W startup

[ startup_MKiW3I6Z4.s

system_MKWaIsZ4.c
L— B system_MKW3IEZ4h
21 W utilities

[l fsI_debug_console.c
L— B 1sl_debug_consale h
B Output

Figure 13. Replacing startup and system files
Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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9. Some files need to be updated. Go to PWRL.ib.c file (in workspace
framework/LowPower/Source). Replace LPUARTO_LPUARTL1 IRQn by LPUARTO_IRQn in
the PWRLIib_StopUpdateWakeupReason function.

vold PWELib StopUpdateWakeupBeason (void)
{

uint3d_t iser;

uint3d_t ispr;

iger
ispr

NVIC->ISER[0];
NVIC->ISER[0];

if({ iser & ispr) & (1 << LPURRTO_IRQn)) //Replace LPUART( LFUART1 IRQOn
{
FWRLib_MCU WakeupReason.Bits.FromPSwitch UART = 1;

}
Figure 14. Updating PWRLIib.c file

10. Open clock_config.c file in board folder. Delete CLOCK _SetLpuart1Clock call to function in the
BOARD_BootClockRUN function.

CLOCE SetlLpuart0Clock (3IM LFURRT CLE SEL OSCERCLE CLK) ;

/% Set LPUART1 clock source. &/
/4 Delete this line: CLOCK SetlpuartiClock (SIM LPUART CLE SEL OSCERCLE CLE}),

A& Set TPM clock source. */
CLOCE SetTpmClock (5IM _TPM CLE SEL OSCERCLE CLE)

Figure 15. Updating clock_config.c file

11. If it is 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
LED’s, timers, power consumption settings, etc. Examine and update this file to fit into own
custom board.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Workspace * o X
Debug w
Files > IR
2 @ hrs_bm - Debug * J
H bluetooth ™
i board ™
B doc
B drivers ™
B framework ™
1 B source

B common ™

app_config.c

-
e l=np_preinclude.h --

— [ gatt_db.h
— ) gatt_uuid1 28
heart_rate_sensor.c -
L — [l heart_rate_sensaor.h
B startup .
B utilities ™

B Cutput

Figure 16. Location of preinclude file

12. If it is necessary, open the pin mux files (pin_mux.c and pin_mux.h) and gpio files (gpio_pins.c
and gpio_pins.h) under the board directory in the workspace. These files contain alternatives,
options and multiplexing information of the pins. Examine and update to fit into own custom
board.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Workspace * O X
|Debug w
Files E + IR

E @hrs_bm - Debug * +
M bluetoath .
=1 B board
board.c L]
— [kl board.h
clock_rconfig.c .

— [ clock_config.h

B drivers .
B framewark ]
M source .
B startup .
M utilities .
B Output

Figure 17. Location of pin mux and gpio files

13. Save the MKW35Z512xxx4_connectivity.icf file located at:

<SDK_root>/middleware/wireless/framework_5.4.4/Common/devices/MKW35Z4/iar

Into the folder of the heart rate sensor project located at the following path:

<SDK _root>/boards/frdmkw36/wireless_examples/bluetooth/hrs/bm/iar

14. Open the project options window (Alt+F7). In Linker/Config window click the icon next to
linker path and select the linker configuration file MKW35Z512xxx4_connectivity.icf.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Options for node "hrs_bm" X

Categorny: Factary Settingz

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Hdefine Diagnostics Checksum Encodings Extra Options
Assembler Corfig  Library  Input Optimizations ~ Advanced  Output  List
Output Converter Linker configuration file

Custom Build )
Build Actions Qvenide defauit

|:Ies\blue¢nnth\hrs\bm‘dar\l‘nﬂ KW 35251 2omd_connectivity icf
Debugger

Simulator Editt...
CADI
CMSIS DAP Corfiguration file symbol definitions: {one per ling)
GDB Server allseNVMLink_d=1
I-etfITAGEL gEraseMVMLink_d=1
J-ink/1-Trace __ram_vector_table_ =1
TI Stellaris
PE micro
ST-LIMNK
Third-Party Driver
TI MSPFET
TI XD5

Cancel

Figure 18. Updating the linker file

15. Click the OK button in the project options window to save the new configuration.
16. Select the project in the workspace, click the right mouse button and press clean.

17. Rebuild the project. At this point, the project is already migrated and you can customize the
application for your own purpose using MKW35 device.
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5. Software Migration in MCUXpresso IDE

This chapter provides all the steps needed to migrate a MKW36 example code to MKW35 MCU in
MCUXpresso IDE. The Heart Rate Sensor project is used as base because it has easy to understand

example and involves the Bluetooth LE connectivity software stack (included in SDK).

5.1. Changes Required in Project Properties

1. Find the Quickstart Panel in the lower left-hand corner.

Figure 19. Quickstart Panel perspective in MCUXpresso IDE

2. Then click on “Import SDK examples(s)...” option.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019

] CUXpress o
File Edit Navigate Search Project Configlools Run FreeRTOS Window Help
B-Eel®-%- @-Biv|pUnEN LR SR PUEARR G- S LI FEH-0- A i® - §
Blv flvia Gvcy Quick Access] §| % | [
BP X & = 0 @ Welome =i
B 8% @ < @ & [file///C/NXP/MCI - 10.2.0.759/ide/pages/registered.ht “1> B
- .
Cioe ) (sok ) ((cFe |
Welcome to MCUXpresso IDE !
MCUXpresso IDE provides an easy-to-use Eclipse-based development environment for NXP MCUs based on ARM®
Cortex®-M cores, including LPC and Kinetis microcontrollers and i MX RT crossover processors. It offers advanced
editing, compiling, and debugging features with the addition of MCU-specific debugging views, code trace and profiling,
multicore debugging, and integrated configuration tools.
Your installation of MCUXpresso IDE is ready to use. All product functionality is enabled, and no further activation is
Documentation
For information on how to get started with MCUXpresso IDE, as well as how to use many of the more powerful features,
please consult the supplied MCUXpresso IDE User Guide. This is also available from the Help menu: |
# Help -> MCUXpresso IDE User Guide |
Llatad B o= 0 =) Further product documentation is provided within the MCUXpresso IDE via the Help menu i
* Help -> Help Contents v i
~
: 3 ) - el < = |
MCUXpresso IDE - Quick (@) Installed ... 52 |[[] Properties ) Console [J Memory (2] Problems B3 Debugger.. € Instructi.. @D PowerM.. []SWOTrac.. | Emorlog < Search (]
e ) No project selected = E |
eoalmeE |
~ Create or import a project - ~
@ Installed SDKs |
oy B New project..
B8 import SOK example().. To instell an SDK, simply drag and drop an SDK (zi file/folder) into the 'Installed SDK'view.
& Import project(s) from file syst: Name SDK Version Manifest Versi... Location SDK Details w
. " (2 # SDK_2.x FROM-KW36 220 310 @ \SDK 22,0 FROM-KV  Selected SDK content.
~ Build your project
@ 2
7 v
< > v
O workspace
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Software Migration in MCUXpresso IDE

®g Breakpoints D= Outline

MCUXpresso IDE - Quickstart Panel
\_oe | Mo project selected

~ Create or import a project

Import SDK example(s)...
PO proje U

MNew proje

E system...

¥ Build your project

o
Lﬂ {

» Debug your project

E
[
B>
14

* Miscellaneous

Figure 20.

B-EH-H-

Importing an SDK example

3. Click on the frdmkw36 board and then click on Next.

38 DK Import Wizard

(D Importing project(s) for device: MKW36Z51200d using board: FRDM-KW36

. Board and/or Device selection page

~ SDKMCUs
MCUs from installed SDKs

Available boards

Please select an available board for your project.

NXP MKW36Z512500d
~ KW3x
MIW36Z5 12004

B2

Supported boards for device: MKW36Z512:004

frdmkw36

Selected Device: MKW36Z512x00c4 using board: FRDM-KW36 SDKs for selected MCU
Target Core: cortex-mOplus Name SDK Version  Manifest Ve... Location
Description: 4 SDK 2 FRDM-KW36 220 210 (% <Default Location>\SDK_22.0_FRD
KW36Z: Kinetis KW36Z - 2.4 GHz BLE and Generic FSK connectivity Wireless Radio
Microcontroller (MCU) based on ARM Cortex-M0~ Core, with FIxCAN and
FlexNVM memory.
@ <Back Next > Finish

Figure 21. Select FRDM-KW36 board
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4. In the search text box, type “hrs” to filter the example projects. Use the arrow button to expand
the list and locate the “hrs” project (wireless_examples -> bluetooth -> hrs), then, select the bm
version of the project and click “Finish”.

Project Type
®CPreect

C++ Project

C Static Library

C++ Static Library

Project Options

SDK Debug Console () Semihost (@) UART

Copy sources
Y

Import other files

Examples | 2 M%K%l EE
| type to filter |
MName Version 2
> [ E hci_bb
> [ £ health t
> [ E hid_device
> [ £ hid_host
v [ E hrs
= bm
[ = freertos
> O E Inc )
® < Back Next > Einish Cancel

Figure 22. Opening heart rate sensor project

5. Go to Project/Properties. Expand C/C++ Build/MCU settings and select MKW35Z512xxx4
MCU. lick Apply and Close button to save the configuration.

[ Properties for frdmkw36_wireless_examples_bluetooth_hrs_bm

type filter text

> Resource
Builders
v C/C++ Build
Build Variables
Envirenment
Logging
MCU settings
Settings
Teol Chain Editer
> C/C++ General
MCUXpresso Config Tools
Project References
Run/Debug Settings
Task Tags
> Validation

a X
MCU settings CR R
.Availahle parts -
(_IDE_J
SDK MCUs Preinstalled MCUs

MCUs from installed SDKs

NXP MKW33Z51 200cd
5 KLOx
b KVax
v KW3x
MKW35751 250004
MKW36751 20004
KW
LPC3410x
LPC346a
MIMXRT1050

Target architecture:
Memory details (MKW35751200c4)
Default flash driver:

MCUs from preinstalled LPC and generic Cortex-M part support

@ Target
LPC1102
LPCT12x
LPCT1Amc
LPC11E6x
LPC11B0c
LPC11Ubx
LPCT1Uc
LPC1
LPCT eV
1BC1200

cortex-mOplus

~

Type Name Alias Location Size Driver

Flash PROGRAM_FLASH  Flash 00 020000 FTFE_2K.cfx
RAM SRAM RAM Ox 16000 010000

RAM FLEX_RAM RAM2 014000000 0x2000

Edit...

Apply and Close

Cancel

Figure 23. Selecting MKW35 MCU
Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019

18

NXP Semiconductor



Software Migration in MCUXpresso IDE

6. Rename MKW36 folders as MKW35 at the following paths (Default MCUXpresso root in
Documents/MCU XpressolDE<version>/workspace):

<MCUXpresso_hrs_project_root>/framework/DCDC/Interface
<MCUXpresso_hrs_project_root>/framework/DCDC/Source
<MCUXpresso_hrs_project_root>/framework/LowPower/Interface
<MCUXpresso_hrs_project_root>/framework/LowPower/Source
<MCUXpresso_hrs_project_root>/framework/XCVR

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

[ Project E... 27 | &, Peripher.. i Registers £ Symbol.. = O [ ProjectE.. i3 |, Peripher.. Ui} Registers & Symbol.. = O
=1k @~ - SIE=Y| -~
v = frdmbkw36_wireless_examples_bluetooth_hrs_bm n o X frdmbkw36_wireless_examples_bluetooth_hrs_bm ~
& Project Settings § Project Settings
[m! Includes [ Includes
2 CMSIS A2 CMSIS
2 bluetooth 2 bluetooth
2 board 2 board
2 drivers 2 drivers
~w 2 framework w [ framework
= common = common
v = DCDC v (= DCDC
v (= Interface v (= Interface
= MKW36Z = MKW35Z
= Source (= Source
[= Flash 7= Flash
= FunctionLib = FunctionLib
= GPIO v = GPIO v
< > £ >

Figure 24. Updating project folders in the workspace

8. Open the Project/Properties window in MCUXpresso IDE. Go to C/C++ Build/Settings and
select MCU C Compliler/Includes folder in Tool Settings window. Edit all paths related to
MKW36 MCU, in according to MKW?35 folders before created. The results must look similar as
shown below:

.[framework/LowPower/Interface/ MKW35Z
.[framework/LowPower/Source/MKW35Z
.[framework/DCDC/Interface/ MKW35Z

.[framework/XCVR/MKW35Z74
Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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. Properties for frdmkw36_wireless_examples_blueteoth_hrs_bm O b
type filter text Settings =1 -
~ Resource
. - ~
Linked Resources i Tool Settings & Build steps Build Artifact Binary Parsers @3 Error Parsers
Resource Filters
Builders v i g‘fu C Compiler Include paths (-1} & & J 'ﬁ| §|
=2 Dialect
M QCH: Bu”d_ g p W/framework/MemManager/Interface ~
Build Variables % feprocessor ./framework/Lists
Environment (%2 Includes ../framework/Messaging/Interface
Logging (# Optimization framework/LowPower/Interface/MKW35Z
MCU settings (# Debugging Wiframework/LowPower/Source/MKW35Z
Settings (& Warnings ../framework/Panic/Interface
i i 5 Miscellaneous ../framework/RNG/Interface
Tool Chain Editor % Wframework/NVM/Interface
~w C/C++ General (% Architecture Wframework/NYM/Source
» Code Analysis w3 MCU Assembler ./framework/SerialManager/Interface
Documentation # General .framework/SerialManager/Source/12C_Adapter
File Types (5 Architecture & Headers --;‘frameworkaer!alManagerfSourcefSPI,Adapter
) MCU Link ./framework/SerialManager/Source/UART_Adapter
Formatter v ey ke ./framework/Modulelnfo
Indexer (£2 General .framework/FunctionLib
Language Mappings @ Libraries /framework/SecLib ha
Paths and Symbols ( Miscellaneous o E— =
R . Include files (-include) | K | ‘G
Preprocessor Include P: (£ Shared Library Settings 8485
MCUXpresso Config Tools (2 Architecture
Project References (# Managed Linker Script
Refactoring History ( Multicore
Run/Debug Settings
Task Tags
» Validation
< H ¥
@ Apply and Close Cancel

Figure 25. Updating include paths

9. Select MCU Assembler/General folder in Tool Settings. Edit the paths related to MKW36 MCU.
The results must look similar as shown below:

..[framework/LowPower/Interface/ MKW35Z
.[framework/LowPower/Source/ MKW35Z
.[framework/DCDC/Interface/ MKW35Z
..[framework/XCVR/MKW3524

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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[ Properties for frdmkw36_wireless_examples_bluetooth_hrs_bm o X

type filter text Settings

~ Resource
Linked Resources
Rescurce Filters
Builders
w C/C++ Build
Build Variables
Environment
Logging
MCU settings
Settings
Tool Chain Editor
v C/C++ General
5 Code Anslysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Prepracessor Include Pe
MCUXpresso Canfig Tools
Project References
Refactoring History
Run/Debug Settings
Task Tags
> Validation

) Tool Settings & Build steps

~ ® MCU C Compiler
(5 Dialect
(8 Preprocessor
(2 Includes
(# Optimization
(22 Debugging
(2 Warnings
5 Miscellaneous
(2 Architecture
v MCU Assembler
(5 Genersl
(2 Architecture & Headers
v 5 MCU Linker
(# General
(2 Libraries
(5 Miscellaneous
(5 Shared Library Settings
(2 Architecture
(5 Managed Linker Script
(5 Multicore

Build Artifact Binary Parsers €3 Error Parsers

Assembler flags | -c - assembler-with-cpp -D_REDLIE_

Include paths (-1}

LZE =l =R

w/framework/LowPower/Source/MKW35Z A
fframewerk/Panic/Interface
«/framework/RNG/Interface
-fframework/NVM/Interface
«/framework/NVM/Source
fframework/SerialManager/Interface
./framewaork/SerialManager/Source/12C_Adapter
fframework/SerialManager/Source/SPI_Adapter
./framework/SerialManager/Source/UART Adapter
«/framework/Modulelnfo
«fframewerk/FunctionLib

framework/SecLib

«/bluetooth/host/interface

«./source/common

w/bluetooth/host/config
./bluetooth/controller/interface
./bluetacth/hci_transport/interface
.fsource/common/gatt_db/macros
../source/common/gatt_db
./bluetooth/profiles/battery
../bluetooth/profiles/device_info
w/bluetooth/profiles/heart_rate
framewerk/MWSCoexistence/Interface

./ drivers

fCMSIS

wfutilities

«fframework/DCDC/ Interface/MKW33Z

-fframework/XCVR/MKW3574 hd

[ Suppress warnings (-W)

[ Announce version (-v)

Debug level Maximum (-g3) ~

Apply and Close Cancel

Figure 26. Updating assembler paths

10. Open MCU C Compiler/Preprocessor window, edit the CPU_MKW362512VHT4 and
CPU_MKW362512VHT4_cmOplus macros by CPU_MKW352512VHT4_cmOplus and
CPU_MKW35Z512VHT4_cmOplus respectively. Delete FRDM_KW36 and FREEDOM
macros. Then click Apply and Close button.

Migration Guide from MKW36Z512xxx4 to MKW35Z512xxx4, User's Guide, Rev. 1, 06/2019
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Properties for frdmbw36_wireless_examples_bluetooth_hrs_bm

type filter text Settings .
Resource
Builders & Tool Settings Build steps Build Artifact Binary Parsers @ Errar Parsers
v CfC++ Build
Build Variables ~ B MCU C Compiler [ De not search system directories (-nostdinc)
Environment (5 Dialect [ Preprocess only (-E)
i )
Logging ? Preprocessor Defined symbols (-0 a8 9 o
MCU settings (£ Includes >
Settings (2 Optimization __REDLIB__
i Edi 5 Debugain CPU_MKW35Z512VHT4
Teel Chain Eitor E e aaing CPU_MKW35Z512VHT4_emOplus
C/C++ General (2 Warnings DEEUG
MCUXpresso Config Tools (# Miscellaneous SDK_DEBUGCONSOLE=1
Project References (# Architecture CR_IMTEGER_PRINTF
Run/Debug Settings w8 MCU Assembler PRINTF_FLOAT_EMABLE=0
Task Tags (& General JIJ"SCEUE(;ESSSO
Validation (2 Architecture & Headers || = -
~ B MCU Linker
(5 General
(2 Libraries
(2 Miscellaneous
(8 Shared Library Settings
(8 Architecture Undefined symbals (-U) £
(% Managed Linker Script
(2 Multicore
< > v

Apply and Close Cancel

Figure 27. Updating preprocessor macros

11. Delete “fsl_device_registers, MKW36Z4, MKW36Z4 features, system MKW36Z4.h and
system MKW36Z74.c” files located at CMSIS folder in the workspace.

12. Unzip the MKW35Z SDK package and search for “fsl_device registers, MKW3574,

MKW3524 features, system_MKW3524.h and system_MKW35Z4.¢” files into this folder at
the following paths:

<SDK_folder_root>/devices/MKW35Z4/fsl_device_registers.h
<SDK folder_root>/devicessMKW35Z4/MKW35Z4.h
<SDK_folder_root>/devicessMKW35Z4/MKW35Z4 features.h
<SDK_folder_root>/devices/MKW3524/system_MKW35Z4.h
<SDK folder_root>/devicessMKW35Z4/system MKW235Z4.c

Drag and drop this files into the CMSIS folder in the workspace.
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¥ Project Exp... 2 |, Peripherals+ il Registers &) Symbol Vi...
SjE=y |
v (@ CMSIS
arm_common_tables.h
arm_const_structs.h
arm_math.h
cmsis_armecc_VE.h
cmsis_armec.h
emsis_gech
core_cmOplus.h
core_cmFunc.h
core_cmlnstr.h
core_cmSimd.h
fsl_device_registers.h
MEKW35Z4_features.h
MEKW3574.h
l.¢| systemn_MKW35Z4.c
system_MKW35Z4.h

Figure 28. Updating CMSIS files

13. Replace the “startup_ MKW36Z.S” file located at startup folder in the workspace by the
“startup MKW35Z4.S”. This file is located, as the same as in the last step, in the MKW35Z
SDK at following path:

<SDK _folder_root>/devicessMKW35Z4/gcc/startup MKW35Z4.S

v == frdmkw36_wireless_examples_bluetooth_hrs_bm

& Project Settings
[ Includes
[ CMSIS
2 bluetoeth
2 board
2 drivers
2 framework
2 source

v 2 startup

startup_MKW3574.5

[ utilities
= doc
= libs

Figure 29. Updating the startup file

14. Some files need to be updated. Go to PWRLIib.c file (in workspace
framework/LowPower/Source/MKW352Z). Replace LPUARTO _LPUART1 _IRQn by
LPUARTO_IRQn in the PWRLib_StopUpdateWakeupReason function.
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wvoid PWRLib_StopUpdateWakeupReason(void)

{
uint32 t iser;
uint32_t ispr;

iser
ispr

NVIC->ISER[@];
NVIC->ISPR[@];

if(({ iser & ispr) & (1 << LPUART® IRQn)) //Replace LPUART2 LPUART1_IRQn by LPUARTE IRQn

PWRLib MCU WakeupReason.Bits.FromPSwitch UART = 1;

}
if(( iser & ispr) & (1 << LVD LVW DEDC_IRQR))

PWRLib_MCU_WakeupReason.Bits.FromPSwitch_UART = 1;

Figure 30. Updating PWRLIib.c file

15. Open clock_config.c file in board folder. Delete CLOCK _SetLpuart1Clock call to function in the
BOARD_BootClockRUN function.

/* Set LPUARTE@ clock source. */
CLOCK_Setlpuart@Clock(SIM LPUART CLK_SEL_OSCERCLK_CLK);

/* set LPUART1 clock source. */

J//Delete this line: CLOCK_SetlpuartlClock(SIM_LPUART_CLK_ SEL_OSCERCLK_CLK);
f* set TPM clock source. */

CLOCK_SetTpmClock(SIM TPM CLK_SEL_OSCERCLK_CLK);

Figure 31. Updating clock_config.c file

16. If it is 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
LED’s, timers, power consumption settings, etc. Examine and update this file to fit into own
custom board.

¥ Project E.. 22 2, Peripher.. f!f Registers & Symbol.. =
28 8% @
~ [25 frdmkw36_wireless_examples_bluetooth_hrs_bm
© Project Settings
&l Includes
2 CMSIS
2 bluetooth
# board
2 drivers
2 framework
w [ source
= common
[€ app_config.c
[k app_preinclude.h
[b] gatt_db.h
[B] gatt_uuid128.h
@ heart_rate_sensor.c
@ heart_rate_sensor.h

Figure 32. Location of preinclude file
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17. If it is necessary, open the pin mux files (pin_mux.c and pin_mux.h) and gpio files (gpio_pins.c
and gpio_pins.h) under the board directory in the workspace. These files contain alternatives,
options and multiplexing information of the pins. Examine and update to fit into own custom
board.

[ Project E.. 22 | &, Peripher.. 1l Registers /. Symbol
S
v = frdmkw36_wireless_examples_bluetooth_hrs_bm
€& Project Settings
44 Binaries
[t Includes
2 CMEIS
2 bluetooth
v 2 board
|| board.c
board.h
\e| clock_config.c
clock_config.h
| gpio_pins.c
gpio_pins.h
|| peripherals.c
peripherals.h
Le| pin_mux.c
pin_mux.h

Figure 33. Location of pin mux and gpio files

18. Replace the MKW36Z512xxx4_PD_connectivity.ld file by MKW352512xxx4_connectivity.ld
located at:

<SDK_root>/middleware/wireless/framework_5.4.4/Common/devicessMKW35Z4/gcc
Into the source folder in the workspace.

2 drivers
= framework
v 2 source

= common
\| app_config.c
app_preinclude.h
gatt_db.h
gatt_uuid128.h
\c| heart_rate_sensor.c
heart_rate_sensor.h
L] mtb.c
L] semihost_hardfault.c
=| MKW35751 200d_connectivity.ld

2 startup

2 utilities

= doc

Figure 34. Replacing the linker file
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Build and Run Bluetooth LE Connectivity Stack Examples

19. Open the Project/Properties window. Next, go to the MCU Linker/Managed Linker Script

perspective and edit the Linker Script name according with MKW35 device. Press Apply and
Close button.

Properties for frdmkw36_wireless_examples_bluetooth_hrs_bm [m] X
type filter text Settings (=
Resource
Builders 5 Tool Settings Build steps Build Artifact [ Binary Parsers €3 Error Parsers
~ C/C++ Build

Build Variables

Environment

Logging

MCU settings

Settings

Tool Chain Editor
C/C++ General
MCUXpresso Cenfig Tools
Project References
Refactoring History
Run/Debug Settings
Task Tags
Validation

I:?)

~ B3 MCU C Compiler
(22 Dialect
(2 Preprocessor
2 Includes
(2 Optimization
(2 Debugging
% Warnings
(2 Miscellaneous
(2 Architecture
w3 MCU Assembler
% General
@ Architecture & Headers
~ B3 MCU Linker
@ General
22 Libraries
@ Miscellaneous
(22 Shared Library Settings
@ Architecture
@ Managed Linker Script

# Multicore

[ Manage linker script

Linker script | MKW35Z512xed_connectivity.ld

Script path | .J/source

Enable automatic placement of Flash Configuration field in imag
Redlib (nohost-nf)

Enable printf float

Enable scanf float

Link application to RAM

Plain load image SRAM

MCUXpresso Style

Region Location Size
Heap Default Post Data Default
Stack Default End Default
Global data placement Default
Extra linker script input sections
Input section description  Region Section Type
< >

Apply and Close

Cancel

Figure 35. Establishing the linker path

20. Build the project. At this point, the project is already migrated and you are ready to play with the
demo using MKW35.

6. Build and Run Bluetooth LE Connectivity Stack
Examples
All the examples referenced in BLE Demo Applications User’s Guide (BLEDAUG) are compatible with

MKW35 device following modifications described in this document. The BLEDAUG is part of the
FRDM-KW36 SDK documentation.
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