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1. About this document Contents

This document describes how to migrate from the
FRDM-KL27Z USB Power Delivery software middleware
to SDK v2.2-based platforms.

The migration between the two devices requires software
changes and may require some hardware modifications,
such as jumper configurations.
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Hardware considerations

2.System overview

The USBPD-C-SHIELD uses Arduino-compatible headers to communicate between the PTN5110
Type-C Port Controller (TCPC) USB Power Delivery PHY and the FRDM-KL27Z working as a Type-C
Port Manager (TCPM).

TCPM

Policy engine

Protocol layer

FRDM-KL27

D14, D15, D8, D4

1l

I2C slave

TX/RX buffer

Type-C CC logic

GoodCRC/retry

Physical layer

Figure 1. System overview

3. Hardware considerations

The communication between the TPCM MCU and the USB-PD shield requires six Arduino signals. To
drive the PTN5110, two pins (D14, D15) are used for the 1°C and a third one (D8) as an
interrupt-capable input NALERT. There is a second I>C at A4 and A5 (multiplexed with D14 and D15)
to provide flexibility on platforms using the 1°C instance at D14 and D15.

The TCPM output pin EXTRA_EN_SRC (D4) enables or disables the NX20P5090 unidirectional power
switch that provides 9 V to the VBUS. Table 1 shows the pinout for different Kinetis FRDM boards.

Table1l. USB PD-C-SHIELD pinout

Arduino Name Shield FRDM-KL27 FRDM-K64 revE
D4 EXTRA EN SRC J403-05 PTA13 PTB23
D8 nALERT J404-01 PTE31 PTC12
D14 PTN5110 SDA J404-09 PTD6 12C1 PTE25 12C0
D15 PTN5110 SCL J404-10 PTD7 I2C1 PTE24 12C0
A4 SDA J405-05 PTB1 12C0 PTC1112C1
A5 SCL J405-04 PTBO 12C0 PTC10 I12C1
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The usb_pd_freertos demo application uses two switches. One controls the power requests and the other
switch calls for the power change. Table 2 shows the switch assignment (depending on the development
board).

Table 2.  Switch assignment

Switch FRDM-KL27 FRDM-K64
Power request SW1 PTA4 SW2 PTC6
Power change SW3 PTC1 SW3 PTA4

4. Software migration

4.1. FRDM-K64F rev. E

The FRDM-KL27Z USB Power Delivery MCUXpressso SDK middleware software enables you to
migrate to other Kinetis platforms. The following subsections show how to enable the
USBPD-C-SHIELD on the FRDM-K64F revE platform.

4.1.1. IAR Embedded Workbench® IDE

1. Follow the instructions in Appendix A to build an SDK package.

. Follow the instructions in Appendix B to build an SDK package for a selected platform (for
example; FRDM-K64F) using the IAR IDE.

3. Use the Windows® OS Explorer to copy the content from the
...\boards\frdmk64f\project_template\cproject_generator_templates\iar folder.

4. Open a second Explorer window and navigate to ...\boards\frdmk64flusb_examples. Add a new
folder with the name of the USB Power Delivery example project being ported (for example;
usb_pd).

5. Inside the recently-created folder (usb_pd), add a new folder named freertos.

6. Add a new directory inside the freertos folder and name it iar.

7. Paste the files copied in step 2 into the ...\boards\frdmk64f\usb_examples\usb_pd\freertos\iar
folder.

8. Replace all $[project_name] file names with usb_pd_freertos.

r/- -'\_ _/" "‘\_ — N N
@uv| « boards » frdmk64f » usb_examples » usb_pd » freertos P iar

Organize ~ Include in library ~ Share with ~ New folder

MEKB4FNIMO0ol2_flash.icf
usb_pd_freertos.ewd
usb_pd_freertos.ewp

@ usb_pd_freertos.eww

Figure 2. Replacing files

9. Use a text editor to open usb_pd_freertos.eww.
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10. Inside the text editor, find all “$[project_name]” strings and replace them with
“usb_pd_freertos”.

11. Copy the board-support SDK template files board.c, board.h, clock_config.c, clock_config.h,
pin_mux.c, and pin_mux.h, which can be found in the ...\boards\frdmk64f\project_template
folder.

12. In the second Explorer window, navigate to the
...\boards\frdmk64f\usb_examples\usb_pd\freertos folder and paste the files copied in the
previous step.

13. Copy the FreeRTOS configuration template file FreeRTOSConfig.h, which can be found in the
Artos\freertos_9.0.0\template_application\ARM_CM4F folder.

14. Navigate to the ...\boards\frdmk64f\usb_examples\usb_pd\freertos folder and paste the
FreeRTOSConfig.h file copied in the previous step.

15. In the first Explorer window, navigate to the
...\boards\frdmk64f\cmsis_driver_examples\i2c\interrupt_transfer folder and copy the
RTE_Device.h file.

16. Paste RTE_Device.h into the second Explorer window
(...\boards\frdmk64f\usb_examples\usb_pd\freertos).

17. Obtain the USB Power Delivery source code from the software downloaded in step 1
(MCUXpresso SDK for FRDM-KL27Z with the USB Power Delivery).

a. Unzip the FRDM-KL27Z SDK folder.

b. Use the Explorer to copy the main.c, pd_app.c, pd_app.h, pd_app_demo.c,
pd_command_app.c, pd_command_interface.c, pd_command_interface.h, pd_power_app.c,
pd_power_interface.c, pd_power_interface.h, usb_io.h, usb_kinetis_io_drv.h,
usb_pd_config.h, and usb_pit_drv.h files located in the
..\boards\frdmkl27z\usb_examples\usb_pd\freertos folder.

Figure 3. Copying files

c. Paste the files into the ...\boards\frdmk64f\usb_examples\usb_pd\freertos folder.

d. To add the Power Delivery middleware support, copy the FRDM-KL27Z pd folder located in
the ...\middleware\usb_1.7.0 folder.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017

4 NXP Semiconductors



Software migration

e. Insert the copied pd folder into the FRDM-K64F middleware software located in the

...\middleware\usb_1.6.3 folder.

f. Replace the FRDM-K64F usb_misc.h file located in the ...\middleware\usb_1.6.3\include

folder with the version found in the FRDM-KL27Z SDK package.

18. Follow the steps in Appendix C to add the Arduino signals to the pin_mux.c and pin_mux.h files
using the MCUXpresso Config Tools.

19. Using the IAR IDE, open the FRDM-KL27Z usb_pd_freertos workspace located in the
..\boards\frdmkI27z\usb_examples\usb_pd\freertos\iar folder and the recently created
FRDM-K64F workspace in the ...\boards\frdmk64flusb_examples\usb_pd\freertos\iar folder.

20. In the FRDM-K64F workspace, look for the doc folder in the “Workspace” window and remove
it from the project by right-clicking it and selecting the “Remove” option.

% usb_pd_freertos - IAR Embedded Workbench IDE - ARM 7.80.3
File Edit View Project CMSIS-DAP Toels Window Help
DS EHE =] | |

Workspace

Dsbug

Files & B
B Fusb_pd_fre

=

@ Ca drivers Options...
@ L3 sterup Make

| O uilities N

L@ [ output Compile

Stop Build

Figure 4. Removing the doc folder

21. Copy the folder structure from the FRDM-KL27Z workspace. To add a new folder, right-click
the project name, expand the “Add” menu, and select the “Add Group...” option. In the “Add
Group” wizard, write the folder name into the text box and click the “OK” button.
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Figure 5. Copying folder structure

22. After adding all the groups, the folder structure should look like this:

— & board

B drivers
2 Efreeros
L Wl portable
— & sources

B startup
2 M ush

b— W crisis_wrapper
F— @ include
— Eosa
o

— @ ptn5110
o utilities
— B utility

B Output

E @usb_pd_freertos - Debug =

Figure 6. Resulting folder structure

23. Add the preprocessor paths to the workspace. To use the FRDM-KL27Z project options as a
reference, navigate to “Project Options...” = “C/C++ Compiler” - “Preprocessor” and copy all
the text in the “Additional include directories” field.
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Options for node "usb_pd_freertos" @

Category: Factary Settings

General Options - [] Multi-file Cornpilation
Static Analysis Discard Unused Publics
Runtime Checking
| Language 2 I Code | Opi 15 | Output I List |[P|'BDTUC€330|' ll Ak
Assembler
Output Converter || Ignore standard include directories
Custom Build Additional include directories: fone per ling) ‘
Build Actions F =
Linker
Debugger
Simulator A
Angel 5
CADI Preinclude file:
CMSIS DAP =)
GDE Server
AR ROM-maritor Defined symbols: {one per line)
Ljet/TTAGjet _DEBUG=1 = [7] Preprocessor output to file
ILink/1-Trace CPU_MKL27Z64VLH4 Preserve comments
i USB_STACK_FREERTOS_HE — Generate Hine directives
I Stellaris USE_STACK_FREERTOS =
Macraigor
PE micro
RDI _
ST-LINK

Third-Party Driver  ~

Figure 7. Adding preprocessor paths

24. Paste the paths into a text editor and replace all “MKL27Z644” occurrences with “MK64F12”.
Replace the “ARM_CMO0” occurrences with “ARM_CMA4F” and copy the resulting text.

$PROJ_DIRS/
$PROJ_DIRS/
$PROJ_DIR$/../..
$PROJ_DIR$/. .

$PROJ_DIR$/../..
$PROJ_DIR$/../..
$PROJ_DIR$/../..
$PROJ_DIR$/
$PROJ_DIR$/
$PROI_DIRS/
$PROJ_DIRS/
$PROJ_DIR$/../..
$PROJ_DIR$/../..
$PROJ_DIRS/../..
$PROJ_DIR$/../..
$PROJ_DIR$/../..

Source/portable/IAR/ARM_CMAF
Source/include

—

15/Include

I1S/Driver/Include
rtos/fr 5 @/Source
.. /middlew 5

1
2
4
5
6
7
8
9

. ./devices/MK64F12/cmsis_drivers
./../middleware/usb_1.6.3/pd/ptn5110
.. /devices/MK6AFIA/ utiliti

. ./devices/MK64AF12

N

Figure 8. Replacing text

25. Replace the FRDM-K64F workspace preprocessor paths with the previously-copied values.
Before clicking the “OK” button, change the values inside the “Define symbols” text box: add
“CPU_MKG64FNIMOVLL12”, “USB_STACK FREERTOS HEAP SIZE=32768",
“USB_STACK_FREERTOS”, and “FSL_RTOS_FREE_RTOS”.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Options for node "usb_pd_freertos" E
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GDEB Server
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Macraigor
PE micro
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ST-LINK
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Additional include directories: {one per line)

- [

m

[ Ok ] [ Cancel

Figure 9. Changing values in text boxes

26. Navigate to “Project Options...” > “Assembler” - “Preprocessor”, add the following paths into
the “Additional include directories” section, and click the “OK” button:

$PROJ_DIRS/../../../..
SPROJ_DIRS/..

Options for node "usb_pd_freertos” @

Categony: Factary Settings

General Options -
Static Analysis
Runtime Checking

| Language | Output | List Frepmcessor WDiagrostics | Exra Options |
w lgnore standard include directories

Custom Build
Build Actions

Linker Additional include directories: (one per line)

Debugger
PROJ_DIRS/../ ./ /.. -
Simulator ;PF{OJ_DIF{N.. &
Angel B

CADI -
E:Islsse?\fr Defined symbols: {one per line)

IAR. ROM-monitar -
I-jet/TTAGiet
Jink/1-Trace
TI Stellaris
Macraigor

PE micro

RDI I
STALINK

Third-Party Driver =

m

l ()3 ] [ Cancel

Figure 10. Adding paths

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017

NXP Semiconductors



Software migration

27. After including the directories, compiler paths, and defined symbols, add the source code to the
workspace. To do that, right-click a group name (for example; board), expand the “Add” menu,
and click the “Add Files...” option. In the “Add Files” wizard, use Table 3 as a guideline for
which groups, paths, and files to add.

Table 3.  FRDM-K64F source files
Group Path Files
board ...\boards\frdmk64flusb_examples\usb_pd\freertos board.c, bo.ard.h,. clock_conf!g.c,
clock config.h, pin_mux.c, pin_mux.h
fsl_clock.c, fsl_clock.h, fs|_dmamux.c,
fsl_dmamux.h, fs|_edma.c, fsl_edma.h,
. . . fsl_gpio.c, fsl_gpio.h, fsl_i2c.c, fsl_i2c.h,
drivers ...\devices\MK64F12\drivers fsl_i2c_edma.c, fsl_i2c_edma.h, fsl_lptmr.c,
fsl_Iptmr.h, fsl_pit.c, fsl_pit,h, fsl_port.h,
fsl uart.c, fsl_uart.h, fsl_sim.c, fsl sim.h
drivers ...\devices\ MK64F12\drivers\cmsis_drivers fsl i2c_cmsis.c, fsl i2c_cmsis.h

freertos\portable

..\rtos\freertos_9.0.0\Source\portable\|AR\ARM_CM4F

fsl_tickless_generic.c, fsl_tickless_systick.c,
port.c, portasm.s, portmacro.h

freertos

...\rtos\freertos_9.0.0\Source

croutine.c, event_groups.c, list.c, queue.c,
task.c, timers.c

freertos

...\rtos\freertos_9.0.0\Source\portable\MemMang

heap_4.c

freertos

...\rtos\freertos_9.0.0\Source\include

croutine.h, deprecated_definitions.h,
event_groups.h, FreeRTOS.h,
freertos_tasks_c_additions.h, list.h,
mpu_prototypes.h, mpu_wrappers.h,
portable.h, projdefs.h, queue.h, semphr.h,
StackMacros.h, task.h, timers.h

sources

...\boards\frdmk64flusb_examples\usb_pd\freertos

FreeRTOSConfig.h, main.c, pd_app.c,
pd_app.h, pd_app_demo.c,
pd_command_app.c,
pd_command_interface.c,
pd_command_interface.h, pd_power_app.c,
pd_power_interface.c, pd_power_interface.h,
RTE_Device.h, usb_pd_config.h, usb_timer.h

usb\cmsis_wrapper

...\middleware\usb_1.6.3\pd\cmsis_wrapper

usb_cmsis_iic_wrapper.c,
usb_cmsis_wrapper.c, usb_cmsis_wrapper.h

usb\include

...\middleware\usb 1.6.3\include

ush.h, usb misc.h

usb\osa

...\middleware\usb_1.6.3\osa

usb_osa.h, usb_osa_freertos.c,
usb_osa_freertos.h

usb\pd

...\middleware\usb_1.6.3\pd

usb_pd.h, usb_pd_connect.c,
usb_pd_interface.c, usb_pd_interface.h,
usb_pd_msg.c, usb_pd_phy.h,
usb_pd_policy.c, usb_pd_spec.h,
usb_pd_timer.c, usb_pd_timer.h

usb\ptn5110

...\middleware\usb_1.6.3\pd\ptn5110

usb_pd_ptn5110.h,
usb_pd_ptn5110_connect.c,
usb_pd_ptn5110_hal.c,
usb_pd_ptn5110_interface.c,
usb_pd_ptn5110_msg.c,
usb_pd ptn5110 register.h

Utility

...\boards\frdmk64flusb_examples\usb_pd\freertos

usb_io.h, usb_kinetis_io_drv.c, usb_pit_drv.c,
usb_timers.h

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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4.1.2. MCUXpresso IDE

1.

9.

Follow the instructions in Appendix A to build the SDK package for FRDM-KL27Z using the
MCUXpresso IDE.

Follow the instructions in Appendix B to build the SDK for a selected platform (for example;
FRDM-K64F) using the MCUXpresso IDE.

In Explorer, navigate to ...\boards\frdmk64f\usb_examples. Add a new folder with the name of
the USB Power Delivery example project to port (for example; usb_pd). Inside this folder, add a
new folder named freertos.

Copy the SDK board template files board.c, board.h, clock _config.c, and clock_config.h, which
can be found in the ...\boards\frdmk64f\project_template folder.

In the second Explorer window, navigate to the
...\boards\frdmk64flusb_examples\usb_pd\freertos folder and paste the files copied in the
previous step.

Copy the FreeRTOS configuration template file (FreeRTOSConfig.h) which can be found in the
Artos\freertos_9.0.0\template_application\ARM_CM4F folder.

Navigate to the ...\boards\frdmk64flusb_examples\usb_pd\freertos folder and paste the
FreeRTOSConfig.h file copied in the previous step.

In the first Explorer window, navigate to the
...\boards\frdmk64f\cmsis_driver_examples\i2c\interrupt_transfer folder and copy the
RTE_Device.h file.

Paste the RTE_Device.h file into the ...\boards\frdmk64f\usb_examples\usb_pd\freertos folder.

10. Obtain the USB Power Delivery source code of the downloaded software (Appendix A).

a. Unzip the FRDM-KL27Z SDK package folder.

b. Use the Explorer to copy the example.xml, main.c, pd_app.c, pd_app.h, pd_app_demo.c,
pd_command_app.c, pd_command_interface.c, pd_command_interface.h, pd_power_app.c,
pd_power_interface.c, pd_power_interface.h, usb_io.h, usb_kinetis_io_drv.c,
usb_pd_config.h, usb_pd_freertos.xml, usb_pit_drv.c, and usb_timer.h files located in the
..\boards\frdmkl27z\usb_examples\usb_pd\freertos folder.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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57 =
@@vl « boards » frdmkl27z b usb_examples » usb_pd b freertos

Organize ~ # | Open Share with New folder

board.c

board.h
clock_config.c
clock_config.h
examplexml
FreeRTOSConfig.h

pd_app.h
pd_app_demo.c
pd_command_app.c
pd_command_interface.c
pd_comman d_interface.h
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RTE_Device.h
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usb_pd_freertos.xml
usb_pit_drv.c
usb_timer.h

Figure 11. Copying files

c. Paste the files into the ...\boards\frdmk64flusb_examples\usb_pd\freertos folder.

d. To add the Power Delivery middleware support, copy the FRDM-KL27Z pd folder located in
the ...\middleware\usb_1.7.0 folder.

e. Insert the copied pd folder into the FRDM-K64F middleware software located in the
..\middleware\usb_1.6.3 folder.

f. Replace the FRDM-K64F usb_misc.h file located in the ...\middleware\usb_1.6.3\include
folder with the version found in the FRDM-KL27Z SDK.

11. Follow Appendix C to add the Arduino signals to the pin_mux.c and pin_mux.h files using the
MCUXpresso Config Tools.

12. Using a text editor, open the example.xml file located in the
...\boards\frdmk64f\usb_examples\usb_pd\freertos folder. Replace all FRDM- :
frdm , fsl_ , fsl_i2c_ , M , , and ARM_CMO occurrences with
FRDM-KG64F, frdmk64f, fsl_edma. , fsl_i2c_edma, MK64F12, 1.6.3, and ARM_CMA4F.

13. Using a text editor, open the usb_pd.xml file located in the
...\boards\frdmk64f\usb_examples\usb_pd\freertos folder. Replace all frdm , drivers. :
M , and fpu. occurrences with frdmk64f, drivers.edma, MK64F12, and
fpu.fpv4.hard.

14. Repeat steps 3-13 for the usb_pd_battery and usb_pd_source_charger example projects.

15. Use a text editor (such as Notepad++) to open the FRDM-KL2Z_ manifest.xml file located in the
..\SDK_2.2.1 FRDM-KL27Z folder and the FRDM-K64F_ manifest.xml file located in
the...\SDK_2.2 FRDM-KG64F folder.

16. Copy the lines 570-584 from the FRDM-KL2Z_manifest.xml file.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Figure 12. Copying lines

17. In the FRDM-K64F_manifest.xml file, paste the previously copied text after line 955. After that,
replace all frdm occurrences with frdmk64f.

Figure 13. Copying lines

18. Copy lines 3086-3136 from the FRDM-KL2Z_manifest.xml file.

19. In the FRDM-K64F_manifest.xml file, paste the previously copied text after line 3866. After that,
replace all M , M , and occurrences with MKG64F12,
MKG64FN1MOxxx12, and 1.6.3.

4.1.3. Migrating source files in both IDEs
At this stage, only the pin_mux.c and pin_mux.h files align with the FRDM-K64F development board.
Follow these steps to migrate the software to a new platform:

e utility\usb_io.h—add the following lines of code:

typedef enum k64 ports
{

kpPTA = 0,
kPTB,
kPTC,
kPTD,
kPTE
}k64 ports;
e sources\FreeRTOSConfig.h—replace these definitions with the values highlighted in orange:
#define configMAX PRIORITIES 8
#define configUSE_TIME SLICING 1
#define configTOTAL HEAP SIZE ((size t) (5%1024))

#define configTIMER TASK PRIORITY (configMAX PRIORITIES - 1)

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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sources\main.c—inside HW_Timerlnit, replace PIT_IRQn with PITO_IRQn:
NVIC_SetPriority(PITQiIRQn, PD TIMER INTERRUPT PRIORITY) ;

Use Table 1 to find the GPIO assigned to the PTN5150 I1°C signals A4 and A5. For example, the
FRDM-KG64F rev E 10s are PTC11-12C1_SDA and PTC10-12C1_SCL.
#define 12C1 SCL (10U)
#define 12C1 SDA (11U)
e Look for the BOARD _12C1_ReleaseBus function and change the number highlighted in green to
the 1°C instance connected to D14 — D15. For example, this function can be named
BOARD _12C0_ReleaseBus for the FRDM-K64F.

void BOARD I2CO ReleaseBus (void)

e Look for the BOARD _12C0_ReleaseBus function and change the number highlighted in green to
the 12C instance connected to A4 — A5. For example; this function can be named
BOARD_12C1_ReleaseBus for the FRDM-K64F.

void BOARD I2C1 ReleaseBus (void)

e Modify the BOARD_I2C1_ReleaseBus function 10 numbers so that they are compatible with the
GPIOs used for the FRDM-K64F A4 — A5 signals.

void BOARD I2Cl1 ReleaseBus (void)
{
uint8 t i = 0;
gpio pin config t pin config;
port pin config t i2c pin config = {0};

/* Config pin mux as gpio */
i2c pin config.pullSelect = kPORT PullUp;
i2c pin config.mux = kPORT MuxAsGpio;

pin config.pinDirection = kGPIO DigitalOutput;

pin config.outputLogic = 1U;

CLOCK EnableClock (kCLOCK PortC) ;

PORT SetPinConfig (PORTC, I2Cl SCL, &i2c pin config);
PORT SetPinConfig (PORTC, I2Cl SDA, &i2c pin config);

GPIO PinInit (GPIOC, I2Cl SCL, &pin config);
GPIO PinInit (GPIOC, I2C1l SDA, &pin config);

/* Drive SDA low first to simulate a start */
GPIO_WritePinOutput(GPIOC, 72C1 SbA, 0U);
i2c_release bus delay();

/* Send 9 pulses on SCL and keep SDA high */
for (1 = 0; 1 < 9; i++)
{
GPIO WritePinOutput (GPTIOC, T2C1 sSCL, 0U);
i2c_release bus delay();

GPIO WritePinOutput (GPIOC, I2C1l SDA, 1U);
i2c_release bus delay();

GPIO_WritePinOutput(GPLOC, 72C1 scL, 1U);
i2c_release bus delay();
i2c_release bus delay();

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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/* Send stop */
GPIO_WritePinOutput(GPIOC, I2C175CL, 0U) ;
i2c_release bus delay();

GPIO WritePinOutput (GPIOC, T12C1 SDA, QU);
i2c release bus delay();

GPIO_WritePinOutput(GPIOC, I2C175CL, 10) ;
i2c_release bus delay();

GPIO WritePinOutput (GPIOC, I12C1 SDA, 1U);
i2c release bus delay();

}
e Modify the BOARD_12C0_ReleaseBus function 10 numbers so that they are compatible with the
GPIOs used for the FRDM-K64F D14 — D15 signals.

void BOARD I2C0O ReleaseBus (void)
{
uint8 t i = 0;
gpio pin config t pin config;
port pin config t i2c pin config = {0};

/* Config pin mux as gpio */
i2c pin config.pullSelect = kPORT PullUp;
i2c_pin_config.mux = kPORT MuxAsGpio;

pin config.pinDirection = kGPIO DigitalOutput;
pin config.outputLogic = 1U;

CLOCK EnableClock (kCLOCK PortkE) ;

PORT SetPinConfig (PORTE, 24u, &i2c pin config);
PORT SetPinConfig (PORTE, 25u, &i2c pin config);

GPIO PinInit (GPIOE, 24u, &pin config);
GPIO PinInit (GPIOE, 25u, &pin config);

/* Drive SDA low first to simulate a start */
GPIO WritePinOutput (GPIOE, 25u, 00);
i2c_release bus delay();

/* Send 9 pulses on SCL and keep SDA high */
for (i = 0; 1 < 9; 1i++)
{
GPIO WritePinOutput (GPIOE, 24u, 00U);
i2c_release bus delay();

GPIO WritePinOutput (GPIOE, 25u, 1U);
i2c_release bus delay();

GPIO WritePinOutput (GPIOE, 24u, 10);
i2c release bus delay();
i2c release bus delay();

/* Send stop */
GPI07WritePinOutput(GPIOE, 24u, 0U);
i2c release bus delay();

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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GPIO WritePinOutput (GPIOE, 25u, 00);
i2c_release bus delay();

GPIO WritePinOutput (GPIOE, 24u, 1U);
i2c_release bus delay();

GPIO WritePinOutput (GPIOE, 25u, 10);
i2c_release bus delay();
}
« Go to the main function and rename BOARD _[2C0_ReleaseBus with the 1°Cn instance used for
A4 — A5 (BOARD_I2C1_ReleaseBus).

e Use Table 1 to find the GPIO assigned to the EXTRA_EN_SRC output signal (D4). On the

FRDM-K64F rev.E, the PTB23 output pin is used. Update the HW_GpioExternalSourceEnable
10 software to be compatible with PTB23, as shown below.
void HW GpioExternalSourceEnable (uint8 t enable)
{
if (enable)
{
USB_GpioOutputWritePin (kPTB, kPTB, 23, 1);
}

else
{
USB GpioOutputWritePin (kPTB, kPTB, 23, 0);
}
}
e Modify the port and pin number values inside the HW_GpioReadPowerRequestSW and
HW_GpioReadPRSwapSW functions using the information in Table 2.
uint8 t HW GpioReadPowerRequestSW(void)
{

return USB_GpioInputReadPin (kPTC, kPTC, 6);
}

uint8 t HW GpioReadPRSwapSW(void)
{
return USB GpioInputReadPin (kPTA, kPTA, 4);

e Look for the HW_Gpiolnit function and modify the GPIO initialization with the FRDM-K64F
IOs. Use Table 1 and Table 2 as a reference (external power control = EXTRA _EN_SRC, SW1
= SW2, SW3= SW3, PD PHY interrupt = nALERT).

/* the external power control pin */
USB_GpioOutputInit (kPTB, kPTB, 23);

/* SW1 */
USB_GpioInputInit (kPTC, kPTC, 6);
/* SW3 */
USB_GpioInputInit (kPTA, kPTA, 4);

/* the PD PHY interrupt gpio */

USB_GpiolInterruptlInit (kPTC, kPTC, 12u, kUSB GpiolInterruptLogicZero,
HW_GpioPDPHYIntCallback) ;

e Look for the PORTB_PORTC_PORTD_PORTE_IRQHandler function and change the
IRQHandler portion to match the port used on the nALERT pin.

void PORTC IRQHandler (void)
{

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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if (PORTC->ISFR & (lU << 12u))
{
PORTC->ISFR = 1U << 12u;
if (! (GPIOC->PDIR & (1lU << 12u)))
{
HW GpioPDPHYIntCallback() ;
}
}
}

e board\board.h—using a text editor, open the
...\boards\frdmk64f\demo_apps\hello_world\board.h file and copy all the BOARD_SWn
definitions. Navigate to the IAR IDE workspace, double-click the board\board.h file, and paste
the content after line 55.

/* Define the port interrupt number for the board switches */
#define BOARD SW2 GPIO GPIOC

#define B 2 PORT PORTC

#define BOAR 2 _GPIO PIN 6U

#define BO 2 IRQ PORTC_IRQn

#define BO 2 IRQ HANDLER PORTC IRQHandler

#define BOARD SW2 NAME "SW2"

#define BOARL
#define BOA

GPIO GPIOA
3 PORT PORTA

#define BOARD 3 GPIO PIN 4U

#define RO! 20 PORTA_IRQn

#define BO/ 3 IRQ HANDLER PORTA IRQHandler
#define BOARD SW3 NAME "SW3"

Using Table 1, addftlhese three macros: BOARD_ARDUINO _INT_IRQ,
BOARD_ARDUINO_I12C_IRQ, and BOARD_ARDUINO_I2C_INDEX.

#define BOARD ARDUINO INT IRQ PORTC_IRQn
#define BOARD ARDUINO I2C_IRQ I2C0_IRQOn
#define BOARD ARDUINO I2C_ INDEX 0

e sources\pd_app.h—replace all swState and sw1Time occurrences with sw2State and sw2Time.
Use CTRL + H to speed up the replacing process.

e sources\pd_app_demo.c—replace all swlState and sw1Time occurrences with sw2State and
sw2Time. Use CTRL + H to speed up the replacing process.

To import and build the MCUXpresso IDE projects, follow these steps:

1. Import the K64 SDK into the MCUXpresso IDE by dragging and dropping the unzipped
SDK_2.2_FRDM-K64F folder into the “Installed SDK” view.

2. Import the usb_pd example application by clicking “Import SDK example(s)...” located in the
“Quick Start Panel” in the lower left-hand corner.

3. Click the “frdmk64f” board image to select the project that can run on that board and click the
“Next” button.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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1) SOK import Wizard

N _Sde i %
v > .
© Please select a board /-,

. Board and/or Device selection page

~ SDK MCUs Available boards

B
MCUs from instalied SDKs Please select an available board for your project.

NXP MKB4ENIMOwxx12
4 Kéx

MKG4FNIMOo12
KL2x

Selected Device: MK64FN1MOxcx12 using board: FROM-K64F

SDKs for selected MCU
Target Core: cortex-md Name Version Location
Descriotion: & SDK_2.x_FRDM-K64F 220 @ <Default Location>/SDK_2x FRC ol
: o )

Figure 14. Selecting a project

4. Use the arrow button to expand the “usb_examples” category, and then click the checkbox next

to “usb_pd” to select that project. Deselect the “Enable semihost™ option in the project options
and click the “Next” button.

e
1) sOK import Wizard

B =
@ You have selected ‘1' projects to import. x LJ
CAmcuxpresso\pd\frdmk6af_
Project Type Project Opti
@ C Project [MEnavle semino
Vi Copy sources
Import other f

Examples

<Back | Nea> | Finish | cancet

Figure 15. Importing a project

5. Inthe “Advanced Settings” area, untick the “Redirect SDK “PRINTF” to C library “printf”

checkbox to use the MCUXpresso SDK console functions for printing instead of the generic C
library functions. Click the “Finish” button.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017

NXP Semiconductors 17



Software migration

-
B sokimportwizars |

S

= =

B Advanced settings

- C/C++ Library Settings.
Setlibrary type (and hosting variant)

Redirect print/scanf to ITM
Redirect printf/scanf to UART

= Memory Configuration

[ Redlit: Use floating point version of printf
] Redlit: Use character rather than string based printf | Newlib
[ Rediirect SDK “PRINTF" fa C library “printf*

Memory details
Type Name Alias Location size Driver
Flash PROGRAM_FLASH Flash 00 0x100000 FTFE Akt
RAM SRAM_UPPER RAM 0420000000 0x30000 ==
RAM SRAM_LOWER RAM2 01110000 0x10000
RAM FLEX_RAM RAM3 014000000 0x1000
- Hardware settings
SetFloating Point tyPe [£pud (HardABI) -
| - Mcuc compiler
Language standard | Compiler default |
@ < Back [ Fnisn || cancer

Compile and flash the example.

For more information, see the MCUXPresso SDK USB Type-C PD Stack User’s Guide located in the
..SDK 2.2.] FRDM-KL27Z\docs\usb folder.

Figure 16.

Importing a project
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Appendix A. SDK Builder FRDM-KL27Z

Use the online MCU Xpresso Config Tools to create a custom SDK package for the FRDM-K64F board.
1. Open a web browser and navigate to the MCUXpresso homepage mcuxpresso.nxp.com.

NXO MCUXpresso OVERVIEW TOOLS ~ MANAGE ~ @ English ~ 2 Guest ~ »

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

<) Login to view configurations

Config Settings SDK Builder Project Cloner
Specify optional middieware 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 Create a new SDK project
[ electrical properties, and generate Initialization code using source code from pins
Lf generate initialization code and clocks tools
What's new Additional Links

Figure 17. MCUXpresso Config Tools

2. Click the “Login to view configurations” button to create a new configuration.

INXO MCUXpresso  OVERVIEW TOOLS ~ MANAGE ~ @ Engiish ~ 2 Guest- ®B

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels CEG
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

#) Login to view configurations
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

@ Clocks Tool Project Generator

oz

®

% Assign signals to pins, set Setup the system clocks and Create a new SDK project

[ electrical properties, and generate initialization code using source code from pins

& generate initialization code and clocks tools
What's new Additional Links

Figure 18. MCUXpresso Config Tools

3. You are redirected to the www.nxp.com login page. Enter your account information or create a

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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new account.

4. Back on the MCUXpresso homepage, click the drop-down box and select the “New
Configuration” option.

MCUXpresso Config Tools g

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

No configuration created yet! : -

© New Configuration
- Config ings SDK Builder Proj
-
Specify optional middieware Generate a downloadable Download an existing
and environment settings for SDK archive for use with standalone SDK example
your configuration desklop MCUXpresso Toals project
.% Assign signals to pins, set Setup the system clocks and
electrical properties, and generale initialization code
generate initialization code

Figure 19. Creating a configuration
5. Search for the board name (for example; FRDM-KL27).
Create a New Configuration

Search by device, board, kit name and filter by supported middleware.

Search by Name
FRDM-KL27Z
Select a Device, Board, or Kit

¥ Boards
FRDM-KL27Z
¥ Processors

¥ Kits

Name your configuration

. Specify Additional Jump start your
Select Configuration Confi tion Settings figuration

Figure 20. Creating a configuration

6. Select a board from the list and provide a name for the configuration. Click the “Specific
Additional Configuration Settings” button to select from FreeRTOS, IAR toolchain, and USB
middleware.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Create a New Configuration

Search by device, board, kit name and filter by supported middleware.

Search by Name Hardware Details
FRDM-KL27Z Board FRDM-KL27Z
Device MKL27Z644
Select a Device, Board, or Kit
Core Type / Max Freq Cortex-MOP / 48MHz
¥ Boards Memory Size 64 KB Flash

FRDM-KL27Z IR

¥ Processors

¥ Kits

Name your configuration

FRDM-KL27Z

5 Specify Additional Jump start your
Select Configuration Configuration Seftings

Figure 21. Creating a configuration

7. Inthe “Configuration Settings” section, set the following:
e Host OS - Windows.

e Toolchain/IDE = IAR Embedded Workbench for Arm.
e Middleware - USB Stack, FreeRTOS.

Developer Environment Settings
Selections here will impact files and examples projects included in the SDK Download and Generated Projects

Host 0S Toolchain / IDE
Windows v IAR Embedded Workbench for ARM ~ ~

Select Optional Middleware
Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected v Selected Middleware

USB Type-C PD stack, FreeRTOS
Figure 22. IAR IDE

Or:
e Host OS - Windows.
e Toolchain/IDE - MCUXpresso IDE.
e Middleware - USB Stack, FreeRTOS.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Developer Environment Settings

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

Host OS Toolchain / IDE

Windows - MCUXpresso IDE

Select Optional Middleware

Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected 26 Selected Middleware

USB Type-C PD stack, FreeRTOS

Figure 23. MCUXpresso IDE

8. After selecting the above settings, click the “Go to SDK Builder” button.

Configuration Settings

Specify included middleware, RTOS selections, and development preferences.

Current Configuration

FRDM-KL27Z V¥

Developer Environment Settings
Selections here will impact files and examples projects included in the SDK Download and Generated Projects

Host OS Toolchain / IDE
Windows - IAR Embedded Workbench for ARM  ~

Select Optional Middleware

Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected - Selected Middleware

USB Type-C PD stack, FreeRTOS

4 Retumn to Overview Go to SDK Builder g stard your
configuration

Hardware Details

Board

Device

Core Type / Max Freq
Memory Size

Figure 24. Navigating to the SDK Builder

9. Click the “Download Now” button to download the SDK package.

NOTE

You may see the “Request to Build” button instead of the “Download
Now” button. Click the “Request to Build” button and when the package

is built, a notification to download it appears in the “SDK Archive”
section. To access the “SDK Archive” section, click the “MANAGE” tab

and select the “SDK Archive” option.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Current Configuration

Hardware Details

FRDM-KL27Z ¥ | Board

Review SDK Details

Items listed on the side panel will be included in your SDK download.
These selections can be edited using the Tools -> Configurations Settings page

Device
Core Type / Max Freq
Memory Size

SDK Details ¢ Edit

SDK Version:
This MCUXpresso SDK configuration is available for direct download —
0S| =
Toolchain:
Package Name Middleware:

Download Now

SDK_2.2.1_FRDM-KL27Z

Documentation

Base SDK:

Figure 25. SDK Builder

10. Agree to the software terms and conditions.

NXO® MCUXpresso

OVERVIEW TOOLS ~ MANAGE ~

Software migration

FRDM-KL27Z
MKL27Z644
Cortex-MOP / 48MHz

64 KB Flash
16 KB RAM

KSDK 2.2.1

Windows

IAR Embedded Workbench for ARM
USB Type-C PD stack, FreeRTOS

& MCUXpresso SDK API Reference Manual

@ English ~

Feedback

Privacy Policy | Terms of Use

11. Unzip the S

Software Terms and Conditions

Please read the following agreement and click "I AGREE" at the bottom before downioading your software.

‘ EULA ‘ Software Content Registry
LA_OPT_BASE_LICENSE v17 December 2016
IMPORTANT. Read the following NXP Software License Agreement (*Agreement’) completely. By selecting the “| Accept” button at the end of this
page, you Indicate that you accept the terms of the Agreement and you acknowledge that you have the authority, for yourself or on behalf of your

company, to bind your company to these terms. You may then download or install the file.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between you, as an authorized representative of your employer, or If you have no employer, as an individual (together "you"),

and NXP B.V. ("NXP"). It concerns your rights to use the software identified in the Software Content Register and provided to you in binary or source

code form and any accompanying written materials (the “Licensed Software”). The Licensed Software may include any updates or error corrections or

documentation relating to the Licensed Software provided to you by NXP under this License. In consideration for NXP allowing you to access the
Licensed Software, you are agreeing to be bound by the terms of this Agreement. If you do not agree to all of the terms of this Agreement, do not
download or install the Licensed Software. If you change your mind later, stop using the Licensed Software and delete all copies of the Licensed

Software in your possession or control. Any copies of the Licensed Software that you have already distributed, where permitted, and do not destroy will

continue to be governed by this Agreement. Your prior use will also continue to be governed by this Agreement.
1 DEFINITIONS

11 For NXP the term “Affiliate” Includes entities Controlied by NXP where “Control” means direct or indirect beneficial ownership of

more than fifty percent (50%) of the voting stock, or decision-making authority in the event that there Is no voting stock, in another entity.

| Agree Cancel

Figure 26. Software terms and conditions

DK to a folder (for example; SDK_2.2_FRDM-KL272).

). SDK 221 FRDM-KL27Z
{ SDK_2.2.1_FRDM-KL27Zzip

Figure 27. SDK folder
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Appendix B. SDK Builder FRDM-K64F

Use the online MCU Xpresso Config Tools to create a custom SDK package for the FRDM-K64F board.
1. Open a web browser and navigate to the MCUXpresso homepage mcuxpresso.nxp.com.

OVERVIEW MANAGE ~

@ English ~ 2 Guest ~ L]

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels CEG
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development

#) Login to view configurations

F— [~
Specify optional middieware

Generate a downloadable Download an existing

and environment settings for SDK archive for use with standalone SDK example
your configuration desktop MCUXpresso Tools project
[*}
[}
g Assign signals to pins, set Setup the system clocks and Create a new SDK project
3 electrical properties, and generate Initialization code using source code from pins
w generate initialization code

and clocks tools

What's new Additional Links

Figure 28. MCUXpresso homepage

2. Click the “Login to view configurations” button to create a new configuration.

OVERVIEW TOOLS ~ MANAGE ~

@ English ~

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to preduction
development.

[ #3 Login to view configurations ]

Project Cloner

Download an existing

Config Settings @ SDK Builder @

Specify optional middleware

Generate a downloadable

and environment settings for SDK archive for use with standalone SDK example
your configuration desktop MCUXpresso Tools project
ﬁ Clocks Tool Project Generator
©
% Assign signals to pins, set Setup the system clocks and Create a new SDK project
[7] electrical properties, and generate initialization code using source code from pins
Lf generate initialization code

and clocks tools

What's new Additional Links

Figure 29. MCUXpresso Config Tools
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3. You are redirected to the www.nxp.com login page. Enter your account information or create a

new account.

4. Back on the MCUXpresso homepage, click the drop-down box and select the “New

Configuration” option.

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

MCUXpresso Config Tools @

Spe iddieware
and environment settings for
your configuration

project

abl
s :
desktop MCUXpresso Tools
Assign signals to pins, set Setup th
d

generate initialization code
gener

Figure 30. Creating a configuration

5. Search for the board name (for example; FRDM-K64F).

Create a New Configuration

Search by device, board, kit name and filter by supported middleware.

Search by Name
FRDM-KB4F
Select a Device, Board, or Kit

¥ Beards
FRDM-K64F
¥ Processors

» Kits

Name your configuration

Figure 31. Creating a configuration

Dows ing
standalone SDK example

(No canfiguration selected)

6. Choose a board from the list and provide a name for the configuration. Click the “Specify
Additional Configuration Settings” button to select from FreeRTOS, IAR toolchain, and USB

middleware.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Create a New Configuration

Search by device, board, kit name and filter by supported middleware.

Search by Name Hardware Details

FRDM-K64F Board
Device
Select a Device, Board, or Kit

¥ Boards Memory Size

FRDM-K64F

¥ Processors

P Kits

Name your configuration

FRDM-K64F

Specify Additional Jump start your
S SRR Configuration Settings configuration

Figure 32. Creating a configuration

7. Inthe “Configuration Settings” section, set the following:
e Host OS - Windows.

e Toolchain/IDE - IAR Embedded Workbench for Arm.
e Middleware - USB Stack, FreeRTOS.

Current Configuration

| FROM-KS4F ¥

Developer Environment Settings
Selections here will impact files and examples projects included in the SDK Download and Generated Projects

Host 0S5 Toolchain / IDE

Windows - IAR Embedded Workbench for ARM ~ ~ Set as default

Select Optional Middleware

Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected - Selected Middleware

USB stack, FreeRTOS

Figure 33. Configuration settings

Or:
e Host OS > Windows.
e Toolchain/IDE - MCUXpresso IDE.
e Middleware - USB Stack, FreeRTOS.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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Current Configuration

FRDM-KB4F Vv

Developer Environment Settings
Selections here will impact files and examples projects included in the SDK Download and Generated Projects

Host OS Toolchain / IDE
Windows - MCUXpresse IDE -

Select Optional Middleware

Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected h Selected Middleware

USB stack, FreeRTOS

Figure 34. Configuration settings

8. After setting the configurations, click the “Go to SDK Builder” button.

Configuration Settings

Specify included middleware, RTOS selections, and development preferences.

Current Configuration Hardware Details
FRDM-K64F v Board FRDM-K64F
- i Device MK64F12
Core Type / Max Freq Cortex-M4F / 120MHz
Developer Environment Settings Memory Size 1024 KB Flash
Selections here will impact files and examples projects included in the SDK Download and Generated Projects 256 KB RAM

Host 0OS Toolchain / IDE

Windows - IAR Embedded Workbench for ARM ~ ~ Set as default

Select Optional Middleware
Selections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

2 items selected <A Selected Middleware

USB stack, FreeRTOS

J tart
4 Return to Overview Go to SDK Builder Gl St
configuration

Figure 35. Configuration settings

9. Click the “Download Now” button to download the SDK package.

NOTE

If you see the “Request to Build” button instead of the “Go to SDK
Builder” button, click the “Request to Build” button. When the package is
built, a notification to download it appears in the “SDK Archive” section.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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SDK Builder

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Current Configuration Hardware Details

FRDM-K64F ¥ Board
Device

Core Type / Max Freq

Review SDK Details Memory Size

Items listed on the side panel will be included in your SDK download
These selections can be edited using the Tools -> Configurations Settings page

SDK Details ¢ Edit
SDK Version
Click the link below to request this specific MCUXpresso SDK Build Host OS
In general, SDK builds should complete within a few minutes.
Toolchain

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

Middleware

Package Name Documentation

SDK_2.2_FRDM-K64F Base SDK:

Figure 36. SDK Builder

FRDM-K64F
MKB64F12
Cortex-M4F / 120MHz

1024 KB Flash
256 KB RAM

KSDK 2.2.0

Windows

IAR Embedded Workbench for ARM
USB stack, FreeRTOS

& MCUXpresso SDK API Reference Manual

10. To access the “SDK Archive” section, click the “MANAGE” tab and select the “SDK Archive”

option.

NXO MCUXpresso  OVERVIEW

Create a New Configuration
Starta new configuration for a specific NXP device,
development board, or development ki.

Manage Existing Configurations
Create, Delete, Edit, and Share an existing configuration

Switch Configurations

‘ FRDM-KB4F W ‘

presso Config Tools provides a set of system configuration tools that help Users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

FRDM-K64F v

Config Setlings

Specify optional middleware
and environment seftings for
your configuration

.

Assign signals to pins, set
electrical properties, and
generate initialization code

. SDK Builder

Generate a downloadable
SDK archive for use with

Clocks Tool

Setup the system clocks and
generate initialization code

iback

Figure 37. SDK Archive

11. Agree to the software terms and conditions.

MCUXpresso USB PD Migration Guide, Rev. 0, 10/2017
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package via hash

CFG

Project Cloner

Download an existing
standalone SDK example
desktop MCUXpresso Tools project
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OVERVIEW MANAGE ~

English ~

Software Terms and Conditions

Please read the following agreement and click "| AGREE" at the bottom before downioading your software.
‘ EULA ‘ Software Content Registry
LA_OPT_BASE_LICENSE v17 December 2016

IMPORTANT. Read the following NXP Software License Agreement (“Agreement”) completely. By selecting the “I Accept” button at the end of this
page, you Indicate that you accept the terms of the Agreement and you acknowledge that you have the authority, for yourself or on behalf of your
company, to bind your company to these terms. You may then download or install the file.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between you, as an authorized representative of your employer, or if you have no employer, as an individual (together “you"),
and NXP B.V. ("NXP"). It concerns your rights to use the software identified in the Software Content Register and provided to you In binary or source
code form and any accompanying written materials (the “Licensed Software®). The Licensed Software may Include any updates or error corrections or
documentation relating to the Licensed Software provided to you by NXP under this License. In consideration for NXP allowing you to access the
Licensed Software, you are agreeing to be bound by the terms of this Agreement. If you do not agree to all of the terms of this Agreement, do not
download or install the Licensed Software. If you change your mind later, stop using the Licensed Software and delete all copies of the Licensed
Software in your possession or control. Any coples of the Licensed Software that you have already distributed, where permitted, and do not destroy will
continue to be governed by this Agreement. Your prior use will also continue to be governed by this Agreement.
1 DEFINITIONS

11 For NXP the term “Affiliate” Includes entities Controlled by NXP where “Control” means direct or indirect beneficial ownership of
more than fifty percent (50%) of the voting stock, or decision-making authority in the event that there Is no voting stock, in another entity.

| Agree Cancel

Feedback

Privacy Policy | Terms of Use | Contact

© 2016 NXP Semiconductors, All rights reserved.

Figure 38. Terms and conditions

12. Unzip the SDK package to a folder (for example; SDK_2.2 FRDM-K64F)

|| SDK_2.2_FRDM-KG4F
|1, SDK_2.2_FRDM-KR4F zip

Figure 39. SDK folder
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Appendix C.Using MCUXpresso Config Tools for
FRDM-K64F pins’ initialization

1. Open the MCUXpresso Config Tools. If you don’t have this program installed, visit
www.nxp.com/mcuxpresso/config and click the “DOWNLOADS” tab to download and install it.

<~

MCUXpresso
Config Too...

Figure 40. MCUXpresso icon

2. The wizard asks whether you want to start the development with or without an SDK package.
Choose to start the development with the SDK package and select the “Create new
configuration” option.

BA Create a new configuration o 2=

Select SDK Package
3 Specified SDK path does not exist: "

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

Select SDK folder: || -

@ Create new configuration
Use this option

Clone an example project

reate empty c for selected proc plate or create ¢ from existing SDK example project.

Selec want example project with all sources for selected toolchain, The project will not be editable using MCUXpresso Cenfig 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 41. Creating a configuration

3. Use the “Browse...” button to navigate to the location where you unzipped the FRDM-K64F
SDK installation. Select the SDK top-level folder from your file system and click the “OK”
button.
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Select Kinetis SDK folder | % ]|
). SDK_2.2.1 FRDM-KL27Z e
b k. boards
b . CMSIS
> b devices
b}, docs

> k. middleware
bk rtos
b k. tools
> }. SDK_2.2_FRDM-K22F

1

b i Favorites

&> | iar-cmsismanager-workspace
8 Links

bl mecuxpresso

b [ My Documents

b lb WAy M =

Folder:  SDK_2.2_FROM-K64F

Make New Folder I oK l Cancel

Figure 42. Selecting the SDK folder

4. The wizard asks you whether to create a new configuration or clone an example project. Select
the “Create new configuration” option and click the “Next” button to continue.

B Create 2 new configuration

[==E=]

Select SDK Package

(@ Start development with the selected MCUXpresso SDKv2 Package (SDK can be obtained at http://meuxpresco.np.com;

Select SDK folder: | C:nxp\MCUXpressaSDK\SDK-FROM-KL 277 <

l Create new configuration

Use this option to create empty configuration for selected processer/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 Toels. It is possible to specify SDK path later.

« Back Next » Finish

Figure 43. Selecting the SDK package

5. Select the “hello_world” option inside the “Name your configuration” section, rename it to
“usbpd_k64”, and click the “Finish” button.
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A Create a new configuration ‘ |

Create a new configuration

Select Processor/Board
type filter text
4 Examples -
> cmsis_driver_examples
1l demo_apps.
adc16_low_power
bubble
dac_ade

n

ecompass
ftm_pdb_adc16
ftm_quad_decoder

| hello_world |
mbedtls/mbedtls_benchmark
mbedtls/mbedtls_selftest

Select version
SDKv2 <

Name your configuration

Figure 44. Selecting the “hello_world” option

6. If necessary (it may already be open), open the pins tool by selecting Tools = Pins from the
toolbar.

File Edit [Tools| Pins Views Help
£ Pins 2 | () Clocks
G (® Pins

—
e (L ST

Figure 45. Opening the Pins tool

7. Use Table 2 to locate the FRDM-K64F pin assignment for the power request and power change
switches. Route SW2 (PTC6) and SW3 (PTA4) as the GPIO inputs with the pull-up enabled.
Search for PTC6 in the “Pins” view. Click the box under the GPIO column.

#) *Pins - usbpd_k6d.mex (MK54FN1MOicod 2)
File Edit Tools Pins Views Help

B pins 2 l L Perlpherals‘ = 0O

DEEEE
Pin ° Pin name Label Identifie
78 US[11]/5W2 SW2:AC

N\

Figure 46. Pins tool

8. A new window pops up, showing all signals available on this pin. Select the GP1O functionality
and click the “Done” button.
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B pin 78] £3
All signals on pin [78]:

CMPO_INO (CMPO,IN,0)
FB_AD3 (FB,AD,9)
1250_MCLK (1250, MELK)
1250_R¥_BCLK (1250,RX_BCLK)
LLWU_P10 (LLWU,P.10)
PDBO_EXTRG (ADCO,TRG,A)
PDBO_EXTRG (ADCO,TRG,B)
PDBO_EXTRG (ADCL,TRG,A)
PDBO_EXTRG (ADC1,TRG,B)
PDBO_EXTRG (PDBO,EXTRG)
B pTcs (GPIOC,GPIO6)
SPI0_SOUT (SPI0,50UT)

Done

Figure 47. Available signals

9. Inside the “Routed Pins” tab, modify the PTC6 settings. Change the pin identifier to SW2 by
right-clicking the identifier box and select the “Label” and “Identifier” tabs. Write “SW2” into
the “Identifier” text box and click the “OK” button. Configure the input direction and select the
“Pullup” in the “Pull select” tab and the “Enabled” option in the “Pull enable” tab.

Figure 48. Modifying PTC6 settings

10. Repeat steps 7 to 9 to configure SW3 (PTA4).

11. Use Table 1 to locate the FRDM-K64F pin assignment for EXTRA_EN_SRC (PTB23). Route
the PTB23 as a GPIO output. Search for PTB23 in the pins view. Click the box under the
“GPI10O” column. A new window pops up and displays all signals available on this pin. Select the
“GPI10O” functionality and click the “Done” button.

12. In the “Routed Pins” tab, change the pin identifier to EXTRA_EN_SRC by right-clicking the
“Identifier” box and selecting the “Label” and “Identifier” tabs. Write “EXTRA_EN_ SRC” into
the “Identifier” text box and click the “OK” button. Change the direction to “Output”.
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13 Routed Pins =n
typefiter et

it @ (0]~

= Peipeni  Signl Fouets  Label Idartiiar Direction  Sewrte  Opendrain  Diivestrength Pulselect  Pullanable  Passive fiter _ Digialfiner

6 uMm R UARTORX  UTMVUARTORK  DEBUG UARTRX Input Fast o Puldown  Duobied  Discbied

& umm UARTOTX  UIOIIVUARTOTX DFBUG UARTTX Mot Specified Fast Puldoun  Disobied  Disabled

®  Goc 06 PTG weyshe swz Input Siow Putp Enstied  Dibied

= Ghioa G0 PTA s sw3 Input Siow Pulup Enabied  Disabied

& oPoB G0,z PTER npo |ORANSE (G o Puldown  Disobled  Disabled

BOARD nitPos €

Figure 49. Changing the pin identifier

13. Use Table 1 to locate the FRDM-K64F pin assignment for nALERT (PTC12). Route PTC12 as a
pin input. Search for PTC12 in the pins view. Click the box under the “GP10” column. A new
window pops up and displays all signals available on this pin. Select the GPIOC functionality
and click the “Done” button.

B pins 12 | Periphersis 0 || Package 11 QQoH ~ - o
%@ prci2 4
—J .,. J m 3 S
Pin Pin name Lbel Idertier H 3 ERES
.4 prC12 R PALERT 3 b
888
£§¢
== = -
Al signals on pin [34)
FB_ADZ7 (FBAD.27) AOC)_SErTRY. Vo014
AOCH_SEEPTEN Vis1Z)
FTM3_FLTO (FTM3 FLT,0) P CMP1_INIPTCH
TC12 (GPIOC,GPI0,12) AOCO_M AOCO_S
UARTA_RYS b (UARTA ATS) ereen Py Nocasevamia
(Va disabled) PTESPN_PCSN. b PTBEY L
oo = PTRISPR_SOUTY.
| vasyy PIRSPE_SCKY
| usw_or HOSPL_PC
Usee_om BIRICAND_F
= E iR
REGIN | UARTD T
— AOCO_OF1 e UART_RX
X Voo
ACI 0?1 VisIon
2001 ADCH_SEIAMTOIY,
AOCO_DRY. ADCI_SEHPTIN
RICO_OMV. PIOEP_PCSYY,
ADCY_ORV. ADCO_SEXVPTRY.
K1 oM. ADCO_SENPTOY.
Voo A
VREFN AOCO_S
VRESL RESET >
e TMBFTA.
MKB4FNIMOVLL12 - LOFP 100 package
RIS Y :
EEFEEERTPERET ST EEEFECTS 1
£ Routed Pine o
ype fites test
. T
Rotedpes (G & |Qf{a)(v]
= Perphersl  Signal Route to Label Identifier Direction Stew rate Opendrain  Drivestrength Pullselect  Pull ensble  Passrce fiter  Digit,
&  usm R UARTORX  UTWVUARTORX  DEBUG_ UART_RX Fast Disobied  Low Pulldown  Disabled
6  UARTO ™ UARTOTX  UIOIIVUARTO.TX DEBUGUARTTK Net Specfied Fost 5 tow Pulldown  Disabled
™ GPIOC GPIO, 6 PICE e sw2 Input Fast Low Putiup Enabled
¥ GUOA GPIO, 4 PTA W3 3 Input Fost ¢ Hgh Pullup Encbies
@ GhoB GPIO, 23 PTEB no) EXTRAENSRC  Output Fost Discbied  Low Pulldown  Disabled  Disabled
8 GPIOC GPIO, 12 prCI2 R NALERT Net Specified  Fost Disadied Low Puildown Disobdled Daodied

Figure 50. Available signals

14. Inside the “Routed Pins” tab, change the pin identifier to NALERT by right-clicking the
“Identifier” box and select the “Label” and “Identifier” tabs. Write “nALERT” into the Identifier
text box and click the “OK” button. Edit the “Mode” setting to “PullUp”.

£ Routed Pins| =g

type filter text

RoutedPins (@] 6 (@) [~] ]
=

Peripheral Signal Route to Label Identifier Direction Slew rate Opendrain  Drive strength  Pull select Pullenable  Passive filter Digiti
62 UARTO RX UARTO_RX UT[41/UARTO_RX ~ DEBUG_UARTRX Input Fast Disabled Low Pulldown Disabled Disabled f
63 UARTO TX UARTO_TX  ULO[LJ/UARTO_TX DEBUG_UART_TX Noi Specified Fost Disabled Low Pulldown Disabled Disabled
% GPIOC GPIO, & PTCE US[11)/sW2 sw2 Input Fast Disabled Low Pullup Enabled Disabled
3% GPIOA GPIO, 4 PTAY sW3 sw3 Input Fast Disabled High Pullup Enabled Disabled
69 GPIOB GPIO, 23 PTBZ23 J1[10] EXTRA_EN_SRC Output Fast Disabled Low Pulldown Disabled Disabled

8  GPIOC GPIO, 12 PTCL2 2121 nALERT nput. Fost Disabled  Low U ERSEEE]  Discbied

Figure 51. “Routed Pins” tab
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15. Inside the “Routed Pins” tab, add a new function by clicking the “+” icon at the bottom of this
tab.

MKBAFNTMOVLL1Z - LOFP 100 packags

ART_RX :
RT_TX Not Specified Fast
Input fast
Input Fost
3 B23 E \_EN_SRC Output Fast

8 GMOC G012 PTCIZ N2 ALERT Input i

0 B;ARDJMF\MON
Figure 52. Adding a new function

16. Change the name of the recently created function to 12Cn_InitPins, where n corresponds to the
(D14, D15) 12Cn number provided in Table 1. For the FRDM-KG64F platform, the function
should be named 12C0_InitPins. To rename the function, right-click its current name, then click
the “Properties” option, write “12C0_InitPins” into the “Function name” text box, and click the
“OK” button.

17. Repeat step 16 for 12Cn_DeinitPins, =esm e om0
18. Use Table 1 to locate the FRDM-K64F pin assignment for PTN5110_SDA (PTE25) and
PTN5110_SCL (PTE24).

19. Select the 12C0_InitPins function and route the PTN5110 SDA and PTN5110 SCL as the I°C
pins. Search for “PTE25” in the “Pins” view and click the box under the GP1O column. A new
window pops up and displays all signals available on this pin. Select the 12C0_SDA functionality
and click the “Done” button.

© Package QQoew

11838

]

000 o
o e
o aco
Ever e
" e
e o
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ucs

&

2
00
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i
osc
FTC
sP0

fE§E

+ || BOARDImtPms |RCLinitPins 71 DCIDentPes @

Figure 53. Available signals

20. In the “Routed Pins” tab, change the “Drive strength” to “High”.
21. Repeat steps 24 and 25 for the 12C4_SCL signal.
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£ Routed Pins|
type filter text
RoutedPins (@] 2 [@)[~] ]
#  Peripheral  Signal Routeto  Label Identifier

i
2 nao SDA 1BCOSDA  2[18)/UB[6)12CO_SDA PTNSLI0.SDA  In
31 R@ scL BCOSCL  12[20)/UB[41/12COSCL PTNSLIOSCL I

Opendrain | Drivestrength \Pullselect  Pull enable  Passivefilter Digital filter
Disabled | High Pulliown  Disabled  Disabled  n/a
Disabted  |High Pulldown  Disabled  Disabled  n/a

BOARD_InitPins | 12C0_InitPins 52 | 2CO_DeinitPins (@)

Figure 54. Changing drive strength

22. Select the 12C0_DeinitPins function and route PTN5110 SDA and PTN5110 SCL as GPIOs.
Search for PTE25 in the pins view and click the box under the GPIO column. A new window

pops up and displays all signals available on this pin. Tick the PTE25 GPIO checkbox and click

the “Done” button.
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BOARD laitbins L0 lnePins neDenties O

Figure 55. Available signals
23. Repeat the previous step for the PTN5110 SCL GPIO signal.
24. Repeat steps 19-23 for the A4-A5 routed pins.

25. Export the pin_mux.c and pin_mux.h files by clicking the “Source” tab on the right side and
clicking the “export” icon.
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u

|E Registers | B Log F Sources S@I =
h

pin_muz, cl pin_mus.

7

* TEXT BELOW IS USED AS SETTING FOR TOOLS
!lGlobalInfo

product: Pins v3.8

processor: MKGAFNLM@xxx12

package_id: MKG4FNIMEVLL12

mcu_data: ksdk2_@

processor_wersion: 2.8.8

board: FRDM-K64F

pin_labels:

- {pin_num: '69", pin_signal: PTB23/SPI2_SIN/SPI@_PCS5/FB_AD28, label
- {pin_num: '76', pin_signal: PTC4/LLWU_PB/SPT8_PCS8/UART1_TX/FTM@_Ct
- {pin_num: '32', pin_signal: ADC@_SE18/PTE25/UART4_RX/I2C8_SDA/EWM_I
- {pin_num: '31", pin_signal: ADC@ SE17/PTE24/UART4_TX/I2C@ SCL/EWM (
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS

=/

-3

m

#include "fsl common.h™
#include "fsl_port.h™
#include "pin_mux.h™

Figure 56. Sources tab

26. Select the folder to export the pin_mux.c and pin_mux.h files to. For the usb_pd_freertos project,
select the ...\boards\frdmk64f\usb_examples\usb_pd\freertos folder and click the “Finish” button.

5 Export E‘@

Export Pins Source Files

To directory: E.Z_FRDM-K54F\boards\frdmlc64f\usb_example;\u;b_pd\freertosl[ Blcrwse...]

Cortex-M4F
Export

[0 22 FROM KoaF \boards\ramko4rusb_examples usb._pdvireertos | Browse..|

I Finish l Cancel

Figure 57. Export window
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