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This documentation contains information specific to the kw47evk board.
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Chapter 1

KW47-EVK

1.1 Overview

The KW47EVK is an automotive evaluation kit development board for advanced development of
the KW47B wireless MCU. It offers exhaustive evaluation of KW47 MCUs with 2.4 GHz Bluetooth
Low Energy and generic FSK wireless connectivity and CAN/LIN connectivity. The KW47 highly
sensitive, optimized 2.4 GHz radio features a PCB meandered-antenna which can be bypassed
to test via p-RF connection. The KW47EVK is a modular platform composed of the connectivity
mother board KW-MCXW-EVK-MB and an M.2 module KW47-001-M10. The board includes an
advanced MCU-Link debug probe, Power and low power option, dual CAN and LIN transceivers,
buttons, switches, LEDs and integrated sensors, Arduino shield connectors, a MikroE Click con-
nector and other headers.

MCU device and part on board is shown below:
» Device: KW47B42ZB7
* PartNumber: KW47B42ZB7AFTA

1.2 Getting Started with MCUXpresso SDK Package

1.2.1 Getting Started with Package
Overview

The NXP MCUXpresso software and tools offer comprehensive development solutions designed
to optimize, ease, and help accelerate embedded system development of applications based on
general purpose, crossover, and Bluetooth-enabled MCUs from NXP. The MCUXpresso SDK in-
cludes a flexible set of peripheral drivers designed to speed up and simplify development of
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embedded applications, which can be used standalone or collaboratively with the A cores run-
ning another Operating System (such as Linux OS Kernel). Along with the peripheral drivers,
the MCUXpresso SDK provides an extensive and rich set of example applications covering ev-
erything from basic peripheral use case examples to demo applications. The MCUXpresso SDK
also contains optional RTOS integrations such as FreeRTOS and Azure RTOS, device stack, and
various other middleware to support rapid development.

For supported toolchain versions, see MCUXpresso SDK Release Notes for KW47-EVK (Document
MCUXSDKKW47RN).

For the latest version of this and other MCUXpresso SDK documents, see MCUXpresso Software
Development Kit (SDK).

Application Code

Stacks and Middleware
(Connectivity, Security, Board Support
DMA, Filesystem, etc,)

Peripheral Drivers

CMSIS-CORE and CMSIS-DSP
(Device Header Files: Core Access Functions, Intrinsics, Peripheral & Interrupt Definitions, D5F Library)

Microcontroller Hardware

MCUXpresso SDK board support package folders

MCUXpresso SDK board support package provides example applications for NXP development
and evaluation boards for Arm Cortex-M cores including Freedom, Tower System, and LPCX-
presso boards. Board support packages are found inside the top-level boards folder and each
supported board has its own folder (an MCUXpresso SDK package can support multiple boards).
Within each <board_name> folder, there are various sub-folders to classify the type of examples
it contains. These include (but are not limited to):

* demo_ apps: Full-featured applications that highlight key functionality and use cases of the
target MCU. These applications typically use multiple MCU peripherals and may use stacks
and middleware.

* driver_examples: Simple applications that show how to use the peripheral drivers of the
MCUXpresso SDK for a single use case. These applications typically only use a single periph-
eral but there are cases where multiple peripherals are used (for example, SPI conversion
using DMA).

* rtos_examples: Basic FreeRTOSTM OS examples that show the use of various RTOS objects
(semaphores, queues, and so on) and interfaces with the RTOS drivers fo the MCUXpresso
SDK.

* wireless_examples: Applications that use the Wireless stacks.

Example application structure This section describes how the various types of example ap-
plications interact with the other components in the MCUXpresso SDK. To get a comprehensive

4 Chapter 1. KW47-EVK
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understanding of all MCUXpresso SDK components and folder structure, see MCUXpresso SDK
API Reference Manual (document MCUXSDKAPIRM).

Each <board name> folder in the boards directory contains a comprehensive set of examples
that are relevant to that specific piece of hardware. Although we use the hello_world exam-
ple (part of the demo_ apps folder), the same general rules apply to any type of example in the
<board name> folder.

In the hello_world application folder, you see the following contents:

armgcc
iar —  Toolchain folders: project and linker files
mdk

—

= . Board macro definitions (LEDs, buttons, etc)

Ll board.h

& clock_config.c N - -
B doccoonioh Application-specific clock configuration
hello_world.bin » Pre-compiled application
& hello_world.c
. hello_world.mex

hello_world.xmi

v

Application main source file

\J

Application-specific MCUXpresso Config Tool configuration
Project definition file for MCUXpresso IDE and PG

L J

&l pin_mux.c = L . .
— p. = K Applicalion-specific pin configuration
& PIn_mux.

readme.txt » Description and instructions for running

All files in the application folder are specific to that example, so it is easy to copy and paste an
existing example to start developing a custom application based on a project provided in the
MCUXpresso SDK.

Note: To prevent compilation errors, do not use special characters in the path of the SDK such
as {l,@,#,$,&,%, "} and space.

Parent topic:MCUXpresso SDK board support package folders

Locating example application source files When opening an example application in any of
the supported IDEs, various source files are referenced. The MCUXpresso SDK devices folder is
the central component to all example applications. It means that the examples reference the
same source files and, if one of these files is modified, it could potentially impact the behavior of
other examples.

The main areas of the MCUXpresso SDK tree used in all example applications are:

* devices/<device_name>: CMSIS header file of the device, MCUXpresso SDK feature file, and
a few other files

* devices/<device_name>/drivers: All the peripheral drivers for your specific MCU

* devices/<device_name>/<tool_name>: Toolchain-specific startup code, including vector table
definitions

devices/<device_name>/utilities: Items such as the debug console that are used by many of
the example applications

* devices/<device_name>/project_template: Project template used by MCUXpresso IDE to cre-
ate projects

1.2. Getting Started with MCUXpresso SDK Package 5
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For examples containing an RTOS, there are references to the appropriate source code. RTOSes
are in the rtos folder. The core files of each of these are shared, so modifying one could have
potential impacts on other projects that depend on that file.

Parent topic:MCUXpresso SDK board support package folders

Running a demo application using IAR

This section describes the steps required to build, run, and debug example applications provided
in the MCUXpresso SDK. The hello_ world demo application targeted for the kw47evk hardware
platform is used as an example, although these steps can be applied to any example application
in the MCUXpresso SDK.

KW47 is a new product which is not natively supported by IAR toolchain at the time of this
writing. The patch provides all the files to be incorporated in IAR Embedded Workbench folder
structure so that KW47 SDK projects can be built and debugged in this IDE.

Note:
IMPORTANT
The following patch has been tested with IAR Embedded Workbench v9.60.

IAR patchis distributed via [KW47 Early Access Sharepoint](https://nxp1l.sharepoint.com/:f:/r/teams/ext131/kw4’
Tools?csf=1&web=1&e=xHnOm9).

1. Download the archive file ewarm-kw47-patch.zip from 04.Tools/IDE and Debbuger Patches/.

2. Unzip the file and copy the content in your IAR folder structure (typically within C:;/Program
Files/IAR systems).

Build an example application Do the following steps to build the hello_world example appli-
cation..

1. Open the desired demo application workspace. Most example application workspace files
can be located using the following path:

<install dir>/boards/<board name>/<example type>/<application name> /iar

Using the kw47evk hardware platform as an example, the hello_ world workspace is located
in:

<install_dir> /boards/kw47evk/demo_ apps/hello_world /iar/hello_ world.eww

Other example applications may have additional folders in their path.
2. Select the desired build target from the drop-down menu.
For this example, select hello_world — debug.

Workspace * 0 X

debug e

Files & .
E @ hello_world - debug v
B board

B CMSIS

B companent

B device

B doc

M drivers

M source

B startup

m utilities

B Cutput

6 Chapter 1. KW47-EVK
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3. To build the demo application, click Make, highlighted in red in Figure 2.

Debug

Files & -
= @ hello_world - Debug v

M hoard

M doc

B drivers

B source

B startup

i utilities

B Output

4. The build completes without errors.

Parent topic:Running a demo application using IAR

Run an example application To download and run the application, perform these steps:

1. Connect the development platform to your PC via USB cable between the USB connector
(J14) and the PC USB connector.

2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the
debug COM port. To determine the COM port number, see How to determine COM Port.
Configure the terminal with these settings:

1. 115200 baud rate, depending on your @ settings (reference the
BOARD DEBUG_UART._ BAUDRATE variable in the board.h file)

2. No parity
3. 8 data bits

1.2. Getting Started with MCUXpresso SDK Package 7
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(- Session

_ Basic options for your PuTTY session |
H T"" I‘_’“fmg Specify the destination you want to connect to
il Setial line Speed

- Keyboard =
Bl COM16 115200
i - Features ection type:
= Window ()Raw () Telnet ) Rlogin () SSH I @ Sernal
;----F'ppea. Load, save or delete a stored session
i Behaviour
- Translation Saved Sessions
. - Selection Debug
I i Colours - o
i Default Settings
& Connection
e
=~ Rlogin
#- SSH
- Serind Close window on exit:
) Mways () Mever @ Only on clean exit
[ ot || e | [ Open |[ Cancel |
4. 1stop bit

3. In IAR, click the Download and Debug button to download the application to the target.

< Q>K*»E< B >0 RO = ..:':.1.1"

T G ¥

4. The application is then downloaded to the target and automatically runs to the main() func-
tion.

Chapter 1. KW47-EVK
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File Edit View Project Debug Disassembly J-link Tools Window Help

= = = R [ < Q> K=< 0 > BO=6GCcO.in I » g -
Workspace v @ X | hello_world.c X
debug main()
I BT T T T T P TSy
Files & 18
1 @hello_world - debug v 19
M board 20
CMSI3 21
= W camponent 22
=] M device 3
W doc =
[~z o drivers a3
{-m o source 28
= W startup -
{1 ol utilities ):
L) i Output o j
31
32
33
34
35
36
37
38
39
41 while (1)
42 {
43 ch = GETCHAR () ;
PUTCHAR (ch) ;
hello_world

5. Run the code by clicking the Go button.
Q>%»=< B> RG=6GCO.iN 3o »1|I| 0B . o

6. The hello_world application is now running and a banner is displayed on the terminal. If
this is not true, check your terminal settings and connections.

Parent topic:Running a demo application using IAR

Run a demo using MCUXpresso IDE

Note: Ensure that the MCUXpresso IDE toolchain is included when generating the MCUXpresso
SDK package.

Note: The latest MCUX IDE 24.9.25 cannot support KW47 multicore examples compiling, users
need to upgrade to the Linkserver_24.10.22 or higher version, and change the LinkServer path
configuration in the MCUX IDE.

1.2. Getting Started with MCUXpresso SDK Package 9
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Preferences o X
[ type filter text | | Linkserver Options v v §
v MCUXpresso IDE A
v Debug Options [[J Show timestamps in Redlink conscle A
J-Link Options Enable range stepping
v LinkServer Options Enable flash hashing
Advanced

[ Disable use of preconnect script

DFU Options Pull ISP on reset (on LPC-Link 2/MCU-Link)

Miscellaneous
PEMicro Options
Probe Discovery

Default Tool settings

LinkServer path configuration

CANXP\MCUXpressolDE_24.9.25\.\LinkServer_24.9.75

Editor Awareness [ Custom path | C:ANXP\LinkServer_24.10.3 Browse...
Energy Measurement
General Restore Defaults Apply v
MC1I cettinns N

'\?/ ) Apply and Close Cancel

This section describes the steps required to configure MCUXpresso IDE to build, run, and debug
example applications. The hello_world demo application targeted for the KW47-EVK hardware
platform is used as an example, though these steps can be applied to any example application in
the MCUXpresso SDK.

LinkServer from the nxp.com does not have support for KW47. It is available only
internally. You can download the installer for LinkServer distributed via the [KW47
Early Access Sharepoint](https:/nxpl.sharepoint.com/:f:/r/teams/ext131/kw47/Documents/04.
Tools?csf=1&web=1&e=xHnOm9).

After the LinkServer is installed, to customize the LinkServer in MCUXpresso IDE, go to Window
-> Preferences -> MCUXpresso IDE -> Debug Options -> LinkServer Options.

Selecting the workspace location Every time MCUXpresso IDE launches, it prompts the user
to select a workspace location. MCUXpresso IDE is built on top of Eclipse which uses workspace
to store information about its current configuration, and in some use cases, source files for the
projects are in the workspace. The location of the workspace can be anywhere, but it is recom-
mended that the workspace be located outside of the MCUXpresso SDK tree.

Parent topic:Run a demo using MCUXpresso IDE

Building an example application To build an example application, follow these steps.

1. Dragand drop the SDK zip file into the Installed SDKs view to install an SDK. In the window
that appears, click OK and wait until the import has finished.

() Installed SDKs % [] Properties [E) Console |[*/ Problems [J Memory @3 Instruction”

I[P Installed SDKs

TuwirsLldll an SDE, simply drayg and drop an 30K (ap DileTolden) inle Lhe Toslalled SDEs" views,

Mame Yersion Location

2. On the Quickstart Panel, click Import SDK example(s)....

10 Chapter 1. KW47-EVK
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)y Quickstart P... &2

. MCUXpresso IDE (Free Edition)
|_IoE )

+ Start here

. Import SDK example(s)...

X Import project(z)

“
i
%
%

BT
)

& Quick Settings>>

E
1"3;'!"]

»

m

3. In the window that appears, expand the KW4x folder and select KW47. Then, select

kw47evk and click Next.

[ sDK Import Wizard

0] Importing praject(s) for device: KW47B42ZB7xxA using board: KW47-EVK

XO =

. Board and/or Device selection page

- SDK MCUs
MCUs from installed SDKs.

B Available boards

Please select an available board for your project.

P 1%| &

Please click above or visit

|Supported boards for device: KW47B427B7x0lA
MmECuxpresso.nxp.com to obtain

additional SDKs.

NXP KW47B427B 7004

v KWdax
KW47B427BTi00A

Selected Device: KW47B42ZBTooA using board: KW47-EVK

Target Core:

multicore device with cores: cortex-m33 cortex-m33-nodsp
Description:

Ultra-low power, Highly Secure, Bluetooth LE 6.0 Wireless MCU
with CAN-FD.

SDKs for selected MCU
Name SDK Versi...

# SDK_2x_board_KW47 24.12.00

Manifest ...
3.15.0

Location
B <Common>\board_KW47-1

)

< Back Finish Cancel

4. Expand the demo_ apps folder and select hello world. Then, click Next.

1.2. Getting Started with MCUXpresso SDK Package

11



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

B soK Import Wizard O X

Y You have selected 1 project to import: ‘kwd7evk_hello_world_cm33_corel". x @

The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_board_KW47-EVK'

. Import projects

Project name prefix: |kw4?evk % | Project name suffix:

Use default location

CA\Users\nxf4988 1\Documents\MCUXpressolDE_24.12.100_ear\workspace\kw47evk Browse...
Project Type Project Options
@ CProject  C++ Project () C Static Library ) C++ Static Library SDK Debug Console () Semihost [@ UART|  Example default

Copy sources
Import other files

=%

river_examples

Examples @‘ "R‘ o
‘type to filter ‘
Name Description Version 2

[ E ce_examples

[] £ cmsis_driver_examples

[] £ component_examples

~ [W] S demo_apps

| 5 hello_world_cm33_corel | The HelloWorld demo prints the "Hello World" string to the terminal usi
I:| = hello_warld_swo_cm33_core0 The Hello World SWO demo prints the "SWO: Hello Warld” string to the
[] = led_blinky_cm33_core0 The LED Blinky demo application provides a sanity check for the new SC
[] = lin_stack_master_cm33_core0 The lin_stack_master demo is used to demonstrate how to use the lin sta
[] = lin_stack_slave_cm33_core0 The lin_stack_slave demo is used to demonstrate how to use the lin stack
[] = power_manager_test_bm_cm33_core0 The power manager test application demonstrates the basic usage of pc
[] = power_mode_switch k4 ¢cm33_corel wait for adding.
[] = ric_func_cm33_cored The RTC demo application demonstrates the important features of the R
[] = shell_cm33_cored The Shell Demo application demonstrates to control Leds by command:

0

freertos driver examples b

@ < Back Next > Cancel

5. Ensure Redlib: Use floating point version of printf is selected if the example prints float-

ing point numbers on the terminal for demo applications such as adc_basic, adc_burst,
adc_dma, and adc_ interrupt. Otherwise, it is not necessary to select this option. Then, click
Finish.

12
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B soK Import Wizard O X

. Advanced Settings

« C/C++ Library Settings

Set library type (and hosting variant) Redlib (nohast-nf) ~
IiRedIib: Use floating point version of printfl MNewlibMNano: Use floating point version of printf
[] Redlib: Use character rather than string based printf NewlibMNano: Use floating point version of scanf
[]Redirect SDK "PRINTF" to C library "printf” [ Redirect printf/scanf to ITM
Include semihost HardFault handler [ Redirect printf/scanf to UART

~ Hardware settings
Set Floating Point type | Fpy5-SP-D16 (Hard ABI) ~

+ MCU € Compiler

Language standard GNU C99 (-std=gnu99) v
TrustZone Project Type None v
~ MCU Linker

TrustZone Project Type
[ Link application to RAM

None &
= Memory Configuration
Memory details
Default LinkServer Flash Driver ‘ Browse...
Type Name Alias Location Size Driver

Flash PROGRAM_FLASH Flash 0x0 0x200000 KW47B42.cfx

@:‘ < Back Next > Cancel

Parent topic:Run a demo using MCUXpresso IDE

Running an example application Todownload and run the application, perform the following
steps:

1. Connect the development platform to your PC via USB cable between the USB connector
(J14) and the PC USB connector.

2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the
debug serial port number (to determine the COM port number, see How to determine COM
Port). Configure the terminal with these settings:

1. 115200 or 9600 baud rate, depending on your board (reference
BOARD_ DEBUG_UART_BAUDRATE variable in board.h file)

2. No parity
3. 8 data bhits
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(= Session | Basic options for your PuTTY session |

& Termi Specify the destination you want to connect to
~ Keyboard et Yo Speed
" Bell COM16 115200

. '~ Features type:

= Window (VRaw () Telnet () Rlogin ) SSH | @ Sexal
::m Lnad.m?l'chieteaumdm
- Selection Debug

= Connection a M
| ;
i SSH

S Close window on exit
() Aways () Never @ Onlyon clean exi
| ot || Hep Open || Cancel |

4. 1stop bit
3. On the Quickstart Panel, click on Debug.
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(U Quickstart Panel ¥ ()=Variables ®e Breakpoints - 0
. MCUXpresso IDE Quickstart

22 Project: kwd7evk_hello_world_cm33_corel [Debug]

- Create or import a project

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

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

= Build your project

% Build
¢ Clean

= Debug your project B-EH-H~
. * Debug

» Miscellaneous

® Edit project settings

& MCUXpresso Config Tools: = W

4. The first time you debug a project, the Debug Emulator Selection dialog is displayed, show-
ing all supported probes that are attached to your computer. Select the probe through

which you want to debug and click OK. (For any future debug sessions, the stored probe
selection is automatically used, unless the probe cannot be found.)

. Probes discovered

O X
Connect to target: KW47B42ZB7xxxA
1 probe found. Select the probe to use:
Available attached probes
Name Serial number / 1D / Nickname Type Manufacturer IDE Debug Mode

M MCU-LINK on-board (r0C3) CMSIS-DAP V3.148  YUQRPF23WQLWS LinkServer NXP Semiconductors MNon-Stop

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
P&E Micro probes

SEGGER J-Link probes

Probe search options

Search again

Remember my selection (for this Launch configuration)

5. The application is downloaded to the target and automatically runs to main().
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m workspace - kw47evk_hello_world_cm33_core0/source/hello_world.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project ConfigTools Run RTOS Analysis Window Help

o~ [B-&R-@Bi¢i¢LiBia|mnmnaa il b i@ i @RS B %[ H -0~ Qi®~ -
[¢5 Project Expl.. X 4% Registers %5 Faults % Peripherals+ = O 45 Debug X = #§ =0
55 T @ % @ v @ kwdTevk_hello_world_cm33_core0 LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
~ I8 kwa7evk_hello_world_cm33_core0 <Debug> @ v i kwaTevk_hello_world_cm33_coreQ.axf [KWATB42ZBT:00A (cortex-m33)]
© Project Settings ~ of® Thread #1 1 (Suspended : Breakpoint)
# Binaries = main() at hello_world.c:37 0x876
&l Includes i arm-none-eabi-gdb (13.2.90.20231008)
@ CMsIs
& board
& component
2 device
E drivers
~ (& source

¢ hello_world.c
[W mcux_config.h
¢l semihost_hardfault.c
(5 startup v

[l hello_world.c x =a

U Quickstart Panel X - Variables ®e Breakpoints B TN T Attt "
5 ¥ De s

[ MCUXpresso IDE Quickstart
=) Project: kw47evk_hello_world_cm33_core0 [Debug]

~ Create or import a project

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

B8 import from Application Code Hub..
® Import project(s) from file system...
© Import executable from file system.

~ Build your project

@QEU d
¢ Clean

~ Debug your project ~H-H~

2=int main(void)

+ Debug 2
# 4 char ch;
* Terminate, Build and Debug c

~ Miscellaneous /* Init board hardware
. BOARD_InitHardware();
® Edit project settings

B nicuxpresso Config Tools>> v

5 kw4Tevk_hello_world_cm33_core0

v

Refresh SDK Repository.... (92°

6. Start the application by clicking Resume.

Window

-

The hello_world application is now running and a banner is displayed on the terminal. If this is
not the case, check your terminal settings and connections.

Parent topic:Run a demo using MCUXpresso IDE

How to determine COM Port

This section describes the steps necessary to determine the debug COM port number of your NXP
hardware development platform. All NXP boards ship with a factory programmed, on-board
debug interface MCU-LINK.
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1. To determine the COM port, open the Windows operating system Device Manager. This
can be achieved by going to the Windows operating system Start menu and typing Device
Manager in the search bar, as shown in Figure 1.

Control Panel (3)

| = Device Manager

s View devices pmdmsint
= Device Manager

g Update devict yiey and update your hardware's settings and driver s
Pictures (9]

| | Companies.inc

| hut.anc

|| PTPStilllrageTables.inc
=] VIDs_PIDs.TXT

|| SCSI_CDB_RovwCpyRslts.inc
| | SCSI CDB_SPC.inc

| | hei_command_table.inc
|| RNDIS_OID.inc

| | CDCRequests.inc

Files (1)

\=| dialog_settings.xml

;.J See more results

|.DE1.rice Manag.\?r * | I-Shut&uwn_l &

2. In the Device Manager, expand the Ports (COM & LPT) section to view the available ports.

How to set the board to the Bootloader ISP mode

On the KW47-EVK board:
1. Press and hold the BOOT CONFIG switch, SW4.
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Connect the KW47-EVK board via the micro-USB connector to the PC.

Release the switch SW4.

Check the associated USB port number on the PC (such as COM10).

While the KW47isin bootloader ISP mode, navigate to the folder where blhost.exe islocated.

S T ol

Type the command .\blhost.exe -p COM10 -- get-property 1 to make sure that the KW47 is in
Bootloader ISP mode, you should see:

* Ping responded in 1 attempt(s)
* Inject command ‘get-property’
* Response status = 0 (0x0) Success.
* Response word 1 = 1258488064 (0x4b030100)
* Current Version = K3.1.0
On a custom board:
1. Short the BOOT_ CFG pin to VDD while reset.

Updating debugger firmware

The KW47-EVK board comes with a CMSIS-DAP-compatible debug interface (known as MCU-
Link). This firmware in this debug interface may be updated using the host computer scripts.
This firmware is typically used when switching between the default debugger protocol (CMSIS-
DAP) to SEGGER J-Link, or for updating this firmware with new releases of these. This section
contains the steps to re-program the debug probe firmware.

NXP provides the MCU-Link utility, which is the recommended tool for programming the latest
versions of CMSIS-DAP and J-Link firmware onto MCU-Link. The utility can be downloaded from
MCU-Link Debug Probe.

These steps show how to update the debugger firmware on your board for Windows operating
system. For Linux OS, follow the instructions described in MCU-Link user guide, MCU-Link Debug
Probe.

1. Install the MCU-Link utility.

2. Unplug the USB cable of the board.

3. Install the jumper on JP20.

4. Connect the probe to the host via USB (use Link USB connector).
5

. Open a command shell and call the appropriate script located in the MCU-Link installation
directory, <MCU-Link install dir>.

1. To program CMSIS-DAP debug firmware: <MCU-Link install
dir>/scripts/program_CMSIS.

2. To program J-Link debug firmware: <MCU-Link install dir>/scripts/program_JLINK.
6. Remove the jumper on JP20.

7. Re-power the board by removing the USB cable and plugging it in again.

Updating NBU for Wireless Examples

The Narrow Band Unit (NBU) firmware is included in the SDK folder as a signed and encrypted
FW.

middleware\wireless|ble_controller\bin\kw47_nbu_ble_hosted.bin
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To program the NBU software for the KW47, perform the following steps:

1. While holding pressed the SW4 on the KW47-EVK board, attach the USB connector J14 to
your computer. Then, release the SW4 after you plugged the USB cable on your computer.

BOOT CONFIG

VCG_IF_LINK
SW4
i BOOT_CFG
! — ! <{»» SWO/BOOT_CFG
4 } ~ 2 l C149 e
KSC223JLFG 1000pF
DNP l N | Jss
BOOT CONFIG 1 (8] HDR 1%2 TH
- DNP
GND BOOT CFG
PCB Shorted
[l
<o

oF_ &

©2023 NXP B.V,
W
Gl [GE]) g 8 .

[ H NN
Go0000 oooooom
[~1~-N-1-]

BUARD EBGE NOT BEFJNED B .: -
PCB EDGE DooC0000

w [GE
AB6Ge000 &% @

5
"‘

|@@@@ [-1-T-T-T-]
[«R«l«R+E=R=F g T ]

Eﬁ

4

WA )
(L9 &1

2. Verify which COM port is assigned to your KW47-EVK board. To check the assigned COM
port, in the Windows Device Manager program, search for Ports (COM & LPT) and save
the COM port number. In this example, the assigned COM port is COM3.
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A Device Manager

File Action View Help
&= m Hm =

@' Juniper Networks Virtual Adapter
@ Juniper Networks Virtual Adapter Manager
@ Realtek USB GbE Family Controller
2 WAN Miniport (IKEv2)
& WAN Miniport (IP)
@ WAN Miniport (IPv6)
& WAN Miniport (L2TP)
& WAN Miniport (Network Monitor)
(
(
(

3 WAN Miniport (PPPOE)
28 WAN Miniport (PPTP)
28 WAN Miniport (SSTP)
v & Ports (COM & LPT)
i MCU-Link VCom Port (COM3)

mj KW47-EVK_NBUProgram.cmd - Notepad

File Edit Format View Help
h: Script to program the .bin file with the NBU image to device.
..\bin\blhost.exe -p COMX get-property 1
ECHO off
ECHO WARNING!!! Verify that the KW47-EVK board has been entered programming mode properly. Press enter to continue.
ECHO on
pause
: Script uploads .bin file with NBU image to device. based in the SDK v2.16.80@
..\bin\blhost.exe -p COMX flash-erase-all 2
..\bin\blhost.exe -p COMX write-memory @x48800008 kwi7 nbu_ble hosted.bin
pause

3. Open the 04. Tools folder that comes together with this document and go to the script
folder. Locate the KW47-EVK_NBUProgram.cmd and open it using any text editor. Replace
all the references to COMX with the COM Port assigned to your KW47-EVK board. Save the
changes applied to the script.

Note: To run the script, place the blhost.exe and the KW47-EVK_NBUProgram.cmd script in
the same folder. Both scripts can be found in the 04. Tools folderD

4. Double click on the KW47-EVK_NBUProgram.cmd script to program the NBU and load the
FAT software. This script first executes a command to make sure the KW47 has entered
ISP mode properly. If the device did not enter in ISP mode, it cannot be programmed. The
following examples show when the device did not enter in ISP (left) and when the device
was programmed properly (right).

Ping responded in 1 attempt(s)

Inject command 'get-property’
Error: Initial ping failure: No response received for ping command. Response status = @ (©x8) Success.

Response word 1 = 1258488064 (©x4b@30100)

Current Version = K3.1.0

1.3 Getting Started with MCUXpresso SDK GitHub

1.3.1 Getting Started with MCUXpresso SDK Repository
Installation

NOTE
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If the installation instruction asks/selects whether to have the tool installation path added to
the PATH variable, agree/select the choice. This option ensures that the tool can be used in any
terminal in any path. Verify the installation after each tool installation.

Install Prerequisites with MCUXpresso Installer The MCUXpresso Installer offers a quick
and easy way to install the basic tools needed. The MCUXpresso Installer can be obtained from
https://github.com/nxp-mcuxpresso/vscode-for-mcux/wiki/Dependency-Installation. The MCUX-
presso Installer is an automated installation process, simply select MCUXpresso SDK Developer
from the menu and click install. If you prefer to install the basic tools manually, refer to the next
section.

MCUXpresso Installer v24.09

MCUXpresso Installer

Choose one or more categories from the list below:

Software Kits

MCUXpresso SDK Developer

I Wil install:

1. macos-homebrew - Homebrew, package mang
. CMake - Open-source system that manages th
. Ninja - Small build system with a focus or
. Git - Free and open source distributed version
. Arm GNU Toolchain - Toolchain for Arm Archit
6. libncursess - Library ma ng an application’
. Arm GNU Toolchain add-ons - Additional NXP
. Arm GNU Toolchain Standalone add-ons - Ad
. Python - Programming language support.
Arm GNU Toolchain 10. pip - Package installer for Python.

11. west - Manage multiple Git repositories unde
U T ain and additional NXP libraries btmvwror

Standalone Toolchain Add-ons

[

Zephyr Devel
N 0

[ -t

Matter Developer
Nec or a Matter

Al

~ g

=]

ARM components

o

Alternative: Manual Installation

Basic tools

Git Git is a free and open source distributed version control system. Git is designed to handle
everything from small to large projects with speed and efficiency. To install Git, visit the official
Git website. Download the appropriate version(you may use the latest one) for your operating
system (Windows, macOS, Linux). Then run the installer and follow the installation instructions.

User git --version to check the version if you have a version installed.

Then configure your username and email using the commands:

git config --global user.name ”Your Name”
git config --global user.email ”youremail@example.com”
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Python Install python 3.10 or latest. Follow the Python Download guide.

Use python —version to check the version if you have a version installed.

West Please use the west version equal or greater than 1.2.0

# Note: you can add option '--default-timeout=1000" if you meet connection issue. Or you may set a different,
—source using option '-i'.
# for example, in China you could try: pip install -U west -i https://pypi.tuna.tsinghua.edu.cn/simple

pip install -U west

Build And Configuration System

CMake Itis strongly recommended to use CMake version equal or later than 3.30.0. You can get
latest CMake distributions from the official CMake download page.

For Windows, you can directly use the .msi installer like cmake-3.31.4-windows-x86_64.msi to
install.

For Linux, CMake can be installed using the system package manager or by getting binaries from
the official CMake download page.

After installation, you can use cmake --version to check the version.

Ninja Please use the ninja version equal or later than 1.12.1.

By default, Windows comes with the Ninja program. If the default Ninja version is too old, you
can directly download the ninja binary and register the ninja executor location path into your
system path variable to work.

For Linux, you can use your system package manager or you can directly download the ninja
binary to work.

After installation, you can use ninja --version to check the version.

Kconfig MCUXpresso SDK uses Kconfig python implementation. We customize it based on our
needs and integrate it into our build and configuration system. The Kconfiglib sources are placed
under mcuxsdk/scripts/kconfig folder.

Please make sure python environment is setup ready then you can use the Kconfig.

Ruby Our build system supports IDE project generation for iar, mdk, codewarrior and xtensa
to provide OOBE from build to debug. This feature is implemented with ruby. You can follow
the guide ruby environment setup to setup the ruby environment. Since we provide a built-in
portable ruby, it is just a simple one cmd installation.

If you only work with CLI, you can skip this step.

Toolchain MCUXpresso SDK supports all mainstream toolchains for embedded development.
You can install your used or interested toolchains following the guides.
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Toolchain Download and Installation Guide Note
Armgcc Arm GNU Toolchain Install Guide ARMGCC is default
toolchain
IAR IAR Installation and Licensing quick ref-
erence guide
MDK MDK Installation
Armclang Installing Arm Compiler for Embedded
Zephyr Zephyr SDK
Codewarrior NXP CodeWarrior
Xtensa Tensilica Tools

NXP S32Compiler RISC-
V Zen-V

NXP Website

After you have installed the toolchains, register them in the system environment variables. This
will allow the west build to recognize them:

Toolchain Environ- Example Cmd
ment Line Ar-
Variable gument
Armgcc AR- C:\armgcc for windows/usr for Linux. Typically -
MGCC_DIR arm-none-eabi-* is installed under /usr/bin toolchain
armgcc
IAR IAR DIR C:\iar\ewarm-9.60.3 ~ for =~ Windows/opt/iarsystems/ —
bxarm-9.60.3 for Linux toolchain
iar
MDK MDK DIR C:\Keil v5 for Windows.MDK IDE is not officially sup- -
ported with Linux. toolchain
mdk
Armclang  ARM- C:\ArmCompilerforEmbedded6.22 for Windows/opt/ -
CLANG_DIF ArmCompilerforEmbedded6.21 for Linux toolchain
mdk
Zephyr ZEPHYR ST c¢:\NXP\zephyr-sdk-<version> for windows/opt/ -
zephyr-sdk-<version> for Linux toolchain
zephyr
CodeWar- CW_DIR C:\Freescale\CW MCU v11.2 for windowsCodeWarrioris -
rior not supported with Linux toolchain
code-
warrior
Xtensa XCC_DIR  C:\xtensa\XtDevTools\install\tools\RI-2023.11-win32\ -
XtensaTools  for  windows/opt/xtensa/XtDevTools/ toolchain
install/tools/RI-2023.11-Linux/XtensaTools for Linux xtensa
NXP RISCVL- C:\riscv-llvin-win32_b298 b298 2024.08.12 for Win- -
S32Compiler LVM_DIR  dows/opt/riscv-llvim-Linux-x64_b298_b298_ 2024.08.12 toolchain
RISC-V for Linux riscvl-
Zen-V lvm

* The <toolchain>_DIR is the root installation folder, not the binary location folder. For IAR,
it is directory containing following installation folders:

1.3. Getting Started with MCUXpresso SDK GitHub
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arm
common
install-info

* MDK IDE using armclang toolchain only officially supports Windows. In Linux, please di-
rectly use armclang toolchain by setting ARMCLANG __DIR. In Windows, since most Keil
users will install MDK IDE instead of standalone armclang toolchain, the MDK_ DIR has
higher priority than ARMCLANG_ DIR.

* For Xtensa toolchain, please set the XTENSA CORE environment variable. Here’s an ex-
ample list:

Device Core XTENSA_CORE

RT500 fusion1 nxp_rt500 RI23 11 newlib
RT600 hifi4 nxp_ rt600_RI23 11 newlib
RT700 hifil rt700_ hifil RI23 11 nlib
RT700 hifi4 t700 hifi4 RI23 11 nlib

i.MX8ULP fusionl fusion_nxp02_dsp_prod

* In Windows, the short path is used in environment variables. If any toolchain is using
the long path, you can open a command window from the toolchain folder and use below
command to get the short path: for %i in (.) do echo %~fsi

Tool installation check Once installed, open a terminal or command prompt and type the
associated command to verify the installation.

If you see the version number, you have successfully installed the tool. Else, check whether the
tool’s installation path is added into the PATH variable. You can add the installation path to the
PATH with the commands below:

* Windows: Open command prompt or powershell, run below command to show the user
PATH variable.

reg query HKEY CURRENT_USER\Environment /v PATH

The tool installation path should be C:\Users\xxx\AppData\Local\Programs\Git\cmd. If the
path is not seen in the output from above, append the path value to the PATH variable with
the command below:

reg add HKEY__CURRENT__USER\ Environment /v PATH /d "%PATH%;C:\ Users\xxx\AppData\
< Local\Programs\Git\cmd”
Then close the command prompt or powershell and verify the tool command again.
e Linux:
1. Open the $HOME/ .bashrc file using a text editor, such as vim.
2. Go to the end of the file.

3. Add the line which appends the tool installation path to the PATH variable and export
PATH at the end of the file. For example, export PATH="/Directory1:$PATH".

4, Save and exit.

5. Execute the script with source .bashre or reboot the system to make the changes live. To
verify the changes, run echo $PATH.

24
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* macOS:
1. Open the $HOME/.bash_ profile file using a text editor, such as nano.
2. Go to the end of the file.

3. Add the line which appends the tool installation path to the PATH variable and export
PATH at the end of the file. For example, export PATH="/Directory1:$PATH”.

4. Save and exit.

5. Execute the script with source .bash_ profile or reboot the system to make the changes
live. To verify the changes, run echo $PATH.

Get MCUXpresso SDK Repo

Establish SDK Workspace To get the MCUXpresso SDK repository, use the west tool to clone
the manifest repository and checkout all the west projects.

# Initialize west with the manifest repository
west init -m https://github.com/nxp-mcuxpresso/mcuxsdk-manifests/ mcuxpresso-sdk

# Update the west projects
cd mcuxpresso-sdk
west update

# Allow the usage of west extensions provided by MCUXpresso SDK
west config commands.allow__extensions true

Install Python Dependency(If do tool installation manually) To create a Python virtual en-
vironment in the west workspace core repo directory mcuxsdk, follow these steps:

1. Navigate to the core directory:

cd mcuxsdk

2. [Optional] Create and activate the virtual environment: If you don’t want to use the python
virtual environment, skip this step. We strongly suggest you use venv to avoid conflicts
with other projects using python.

python -m venv .venv

# For Linux/MacOS
source .venv/bin/activate

# For Windows

.\.venv\Scripts\activate

# If you are using powershell and see the issue that the activate script cannot be run.

# You may fix the issue by opening the powershell as administrator and run below command:
powershell Set-ExecutionPolicy RemoteSigned

# then run above activate command again.

Once activated, your shell will be prefixed with (.venv). The virtual environment can be
deactivated at any time by running deactivate command.

Remember to activate the virtual environment every time you start working in this
directory. If you are using some modern shell like zsh, there are some powerful plugins to
help you auto switch venv among workspaces. For example, zsh-autoswitch-virtualenv.

3. Install the required Python packages:
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# Note: you can add option '--default-timeout=1000" if you meet connection issue. Or you may set a,
—different source using option '-i'.

# for example, in China you could try: pip3 install -r mcuxsdk/scripts/requirements.txt -i https://pypi.
—tuna.tsinghua.edu.cn/simple

pip install -r scripts/requirements.txt

Explore Contents

This section helps you build basic understanding of current fundamental project content and
guides you how to build and run the provided example project in whole SDK delivery.

Folder View The whole MCUXpresso SDK project, after you have done the west init and west
update operations follow the guideline at Getting Started Guide, have below folder structure:

Folder Description

mani- Manifest repo, contains the manifest file to initialize and update the west

fests workspace.

mcuxsdk The MCUXpresso SDK source code, examples, middleware integration and script
files.

All the projects record in the Manifest repo are checked out to the folder mcuxsdk/, the layout of
mcuxsdk folder is shown as below:

Folder Description

arch  Arch related files such as ARM CMSIS core files, RISC-V files and the build files related
to the architecture.

cmake The cmake modules, files which organize the build system.

com- Software components.

po-

nents

de- Device support package which categorized by device series. For each device, header

vices file, feature file, startup file and linker files are provided, also device specific drivers
are included.

docs  Documentation source and build configuration for this sphinx built online documen-

tation.
drivers Peripheral drivers.
ex- Various demos and examples, support files on different supported boards. For each
am- board support, there are board configuration files.
ples
mid- Middleware components integrated into SDK.
dle-
ware

rtos Rtos components integrated into SDK.

scripts Script files for the west extension command and build system support.

svd Svd files for devices, this is optional because of large size. Customers run west manifest
config group.filter +optional and west update mcux-soc-svd to get this folder.

Examples Project The examples project is part of the whole SDK delivery, and locates in the
folder mcuxsdk/examples of west workspace.

Examples files are placed in folder of <example_ category>, these examples include (but are not
limited to)
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* demo_apps: Basic demo set to start using SDK, including hello_world and led_blinky.

* driver_examples: Simple applications that show how to use the peripheral drivers for a
single use case. These applications typically only use a single peripheral but there are cases
where multiple peripherals are used (for example, SPI transfer using DMA).

Board porting layers are placed in folder of boards/<board name> which aims at providing the
board specific parts for examples code mentioned above.

Run a demo using MCUXpresso for VS Code

This section explains how to configure MCUXpresso for VS Code to build, run, and debug example
applications. This guide uses the hello_ world demo application as an example. However, these
steps can be applied to any example application in the MCUXpresso SDK.

Build an example application This section assumes that the user has already obtained the
SDK as outlined in Get MCUXpresso SDK Repo.

To build an example application:

1. Import the SDK into your workspace. Click Import Repository from the QUICKSTART
PANEL.

File Edit Selection WView Go Run Terminal Help

MCUXP ) FOR WS CODE

~ QUICKSTART PANEL @ o [0 £
-+ Import Repository

1% Import Example from ReposMry Import Local/Remote Repository

B+8 Import Project

pen Online Documentation

~ IMPORTED REPOSITORIES

Note: You can import the SDK in several ways. Refer to MCUXpresso for VS Code Wiki for
details.

Select Local if you’ve already obtained the SDK as seen in Get MCUXpresso SDK Repo. Select
your location and click Import.

£ Import Repository X

Import Repository

Location: c\Repos\ymaouxsdk

Import

2. Click Import Example from Repository from the QUICKSTART PANEL.
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MCU } WS CODE

~ QUICKSTART PAMNEL

~+ Import Repository

% Import Example from Repository h
8+8 Import Project
T3 MNew Project

In the dropdown menu, select the MCUXpresso SDK, the Arm GNU Toolchain, your board,
template, and application type. Click Import.

£ Import Example from Repository X
Import Example from Repository
Repository: c\Repos\mouxsdk
Toolchain: (Arm GNU Toolchain 13.2.rel1 (Build arm-13.73) 13.2.1 20231009 ©

Board: FRDM-M

. FRDM-MCXC444

Template: demo_apps/hello_world

The Helloworld demo prints the "Hello World" string to the terminal using the SDK UART dnivers and repeat what user
input. The purpose of this demo is to show how to use the UART, and to provide a simple project for debugging and
further development.

Please refer to README file for more details.

App type: Freestanding application

MName; frdmmexc444_hello_world

Location: c\nxp_examples

Note: Path doesn't exist. Folder(s) will be created.

Open readme file after project is imported

import

Note: The MCUXpresso SDK projects can be imported as Repository applications or Free-
standing applications. The difference between the two is the import location. Projects im-
ported as Repository examples will be located inside the MCUXpresso SDK, whereas Free-
standing examples can be imported to a user-defined location. Select between these by
designating your selection in the App type dropdown menu.

3. VS Code will prompt you to confirm if the imported files are trusted. Click Yes.
4. Navigate to the PROJECTS view. Find your project and click the Build Project icon.

28
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~ PROJECTS
» frdmmexc444 hello world M

1_debug_console.c.obj
51_clock.c.obj

Building C ob;
Linking C e
egion
m_interrupts:
m_flash_config:
m_text:
m_data:
build finished successfully
n Terminal will be reused by tasks, press any key to close it.

Run an example application Note: for full details on MCUXpresso for VS Code debug probe
support, see MCUXpresso for VS Code Wiki.

1. Open the Serial Monitor from the VS Code’s integrated terminal. Select the VCom Port for
your device and set the baud rate to 115200.

Monitor \ v Text Port COMA40 - MCU-Link VCom Port (COM40) O Baudrate 115200 °
Line ending CR D> Start Monitoring = #a NI &

2. Navigate to the PROJECTS view and click the play button to initiate a debug session.

~ PROJECTS
» frdmmexc444 hello world M

The debug session will begin. The debug controls are initially at the top.
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hello world.c X

main(

ch;

BOARD InitHardware();
PRINTF("hello

while
ch = GETCHAR
PUTCHAR(ch) ;

3. Click Continue on the debug controls to resume execution of the code. Observe the output
on the Serial Monitor.

SERIAL MOMIT
—+ Open an additional menitor
Monitor Mode View Mode ' Port  COMA40 - MCU-Link VCom Port (COM40)

¢y

[ stop Monitoring = & [ @ (1]

tark

---- Opened the serial port COM4@ ----
hello world.

Running a demo using ARMGCC CLI/IAR/MDK

Supported Boards Use the west extension west list_project to understand the board support
scope for a specified example. All supported build command will be listed in output:

west list__project -p examples/demo__apps/hello_world [-t armgcc]

INFO: [ 1][west build -p always examples/demo_apps/hello world --toolchain armgcc --config release -b,

—evk9mimx8ulp -Dcore_ id=cm33]

INFO: [ 2|[west build -p always examples/demo_ apps/hello_ world --toolchain armgcc --config release -b,

—evkbimxrt1050]

INFO: | 3][west build -p always examples/demo__apps/hello_ world --toolchain armgcc --config release -b,
(continues on next page)
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(continued from previous page)
—evkbmimxrt1060]
INFO: [ 4][west build -p always examples/demo__apps/hello_ world --toolchain armgcc --config release -b,
—evkbmimxrt1170 -Dcore_ id=cm4]
INFO: [ 5][west build -p always examples/demo__apps/hello_ world --toolchain armgcc --config release -b,
—evkbmimxrt1170 -Dcore_id=cm7]
INFO: [ 6][west build -p always examples/demo_ apps/hello_world --toolchain armgcc --config release -b,
—evkemimxrt1060]
INFO: [ 7|[west build -p always examples/demo_ apps/hello_ world --toolchain armgcc --config release -b,
—evkmecimx7ulp]

The supported toolchains and build targets for an example are decided by the example-self exam-
ple.yml and board example.yml, please refer Example Toolchains and Targets for more details.

Build the project Use west build -h to see help information for west build command. Compared
to zephyr’s west build, MCUXpresso SDK’s west build command provides following additional
options for mcux examples:

* —toolchain: specify the toolchain for this build, default armgce.

* —-config: value for CMAKE_BUILD_TYPE. If not provided, build system will get all the ex-
ample supported build targets and use the first debug target as the default one. Please refer
Example Toolchains and Targets for more details about example supported build targets.

Here are some typical usages for generating a SDK example:

# Generate example with default settings, default used device is the mainset MK22F51212
west build -b frdmk22f examples/demo_apps/hello_ world

# Just print cmake commands, do not execute it
west build -b frdmk22f examples/demo_ apps/hello_ world --dry-run

# Generate example with other toolchain like iar, default armgcc
west build -b frdmk22f examples/demo_ apps/hello_ world --toolchain iar

# Generate example with other config type
west build -b frdmk22f examples/demo_ apps/hello_ world --config release

# Generate example with other devices with --device
west build -b frdmk22f examples/demo_ apps/hello_ world --device MK22F12810 --config release

For multicore devices, you shall specify the corresponding core id by passing the command line
argument -Dcore__id. For example

west build -b evkbmimxrt1170 examples/demo__apps/hello_ world --toolchain iar -Dcore_id=cm?7 --config, ,
—flexspi__nor__ debug

For shield, please use the --shield to specify the shield to run, like

west build -b mimxrt700evk --shield a8974 examples/issdk examples/sensors/fx1s8974cf/fx1s8974cf poll -
—Dcore_id=cm33__core0

Syshuild(System build) To support multicore project building, we ported Sysbuild from
Zephyr. It supports combine multiple projects for compilation. You can build all projects by
adding --sysbuild for main application. For example:

west build -b evkbmimxrt1170 --sysbuild ./examples/multicore_examples/hello_world /primary -Dcore__
—id=cm7 --config flexspi nor_ debug --toolchain=armgcc -p always

For more details, please refer to System build.
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Config a Project Example in MCUXpresso SDK is configured and tested with pre-defined con-
figuration. You can follow steps blow to change the configuration.

1. Run cmake configuration

west build -b evkbmimxrt1170 examples/demo_ apps/hello_ world -Dcore_id=cm7 --cmake-only -p

Please note the project will be built without --cmake-only parameter.

2. Run guiconfig target

west build -t guiconfig

Then you will get the Kconfig GUI launched, like

) Hello World - O ot

Save Save as.. || 5ave minimal (advanced]... Open... Jump to...

[] Show name [ ] Showall [ ] Single-menu mode

(Top)
Board Boot Header s
Project Segrments
Device Boot Header
=l Device MIMXRT1176 Part (Device part MIMXRTT1760YVIMAAL)
@Device part MIMXRT1176DVIMAL
ODevice part MIMERT1176AVIMEA
ODevice part MIMERT11TECVIMEA
B Device specific drivers
K |Use driver clock
EUse driver iormuxe
:|U5e driver mipi csi2rx
:|U5E driver mipi dsi
EUEE driver anatop_ai
E'Use driver memory
:|U5e driver nic301
E'Use driver dedc
EUse driver gpc
EUse driver pgrmc
EUEE driver prmu
EUEE driver src W

Econfig definition., with parent deps. propagated to " depends on’

4t D fedk_next/mouxsdkydevicesh.. /devices/ET/RT1170/NIMET11 76 \drivers/Kconfig: B
Included wia D: fadk_next/mouxsdk/examples/demo_appsfhello_world/Econfiz: 6 —>

D: fedk_next/mouzsdk/Koconfig. mouxpreszo: @ —» D fedk_next/mouxsdk\devices/Econfig: 1
= I f=dk_next/mouxsdkydevicesh.. fdevices/RT/RT1170,/ NIMET11 76,/ Econfig: &

Merm path: (Topd

memi “Device specific driwers”

You can reconfigure the project by selecting/deselecting Kconfig options.

After saving and closing the Kconfig GUI, you can directly run west build to build with the new
configuration.
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Flash Note: Please refer Flash and Debug The Example to enable west flash/debug support.
Flash the hello_world example:

west flash -r linkserver

Debug Start a gdb interface by following command:

west debug -r linkserver

Work with IDE Project The above build functionalities are all with CLI If you want to use
the toolchain IDE to work to enjoy the better user experience especially for debugging or you
are already used to develop with IDEs like IAR, MDK, Xtensa and CodeWarrior in the embedded
world, you can play with our IDE project generation functionality.

This is the cmd to generate the evkbmimxrt1170 hello_world IAR IDE project files.

west build -b evkbmimxrt1170 examples/demo__apps/hello_ world --toolchain iar -Dcore_id=cm?7 --config, |
—flexspi_nor__debug -p always -t guiproject

By default, the IDE project files are generated in mcuxsdk/build/<toolchain> folder, you can open
the project file with the IDE tool to work:

k-next\mcu-sdk-3.0
N-3¢ ) rc west build frdmk64f . \exampl

Note, please follow the Installation to setup the environment especially make sure that ruby has
been installed.

1.4 Release Notes

This is an early adopter release provided as preview for development with pre-production
devices.

1.4.1 MCUXpresso SDK Release Notes
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Overview

The MCUXpresso SDK is a comprehensive software enablement package designed to simplify
and accelerate application development with Arm Cortex-M-based devices from NXP, including
its general purpose, crossover and Bluetooth-enabled MCUs. MCUXpresso SW and Tools for DSC
further extends the SDK support to current 32-bit Digital Signal Controllers. The MCUXpresso
SDK includes production-grade software with integrated RTOS (optional), integrated enabling
software technologies (stacks and middleware), reference software, and more.

In addition to working seamlessly with the MCUXpresso IDE, the MCUXpresso SDK also supports
and provides example projects for various toolchains. The Development tools chapter in the
associated Release Notes provides details about toolchain support for your board. Support for
the MCUXpresso Config Tools allows easy cloning of existing SDK examples and demos, allowing
users to leverage the existing software examples provided by the SDK for their own projects.

Underscoring our commitment to high quality, the MCUXpresso SDK is MISRA compliant and
checked with Coverity static analysis tools. For details on MCUXpresso SDK, see MCUXpresso-
SDK: Software Development Kit for MCUXpresso.

MCUXpresso SDK

As part of the MCUXpresso software and tools, MCUXpresso SDK is the evolution of Kinetis SDK,
includes support for LPC, DSC,PN76, and i.MX System-on-Chip (SoC). The same drivers, APIs, and
middleware are still available with support for Kinetis, LPC, DSC, and i.MX silicon. The MCUX-
presso SDK adds support for the MCUXpresso IDE, an Eclipse-based toolchain that works with
all MCUXpresso SDKs. Easily import your SDK into the new toolchain to access to all of the avail-
able components, examples, and demos for your target silicon. In addition to the MCUXpresso
IDE, support for the MCUXpresso Config Tools allows easy cloning of existing SDK examples and
demos, allowing users to leverage the existing software examples provided by the SDK for their
own projects.

In order to maintain compatibility with legacy Freescale code, the filenames and source code in
MCUZXpresso SDK containing the legacy Freescale prefix FSL has been left as is. The FSL prefix
has been redefined as the NXP Foundation Software Library.

Development tools
The MCUXpresso SDK was tested with following development tools. Same versions or above are
recommended.

* JAR Embedded Workbench for Arm, version is 9.60.4

* MCUXpresso IDE, Rev. 25.06.xx

* MCUZXpresso for VS Code v25.06

* GCC Arm Embedded Toolchain 14.2.x

Supported development systems

This release supports board and devices listed in following table. The board and devices in bold
were tested in this release.
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Devel- MCU devices
opment
boards

KW47- KW47B427Z83AFTA, KW47B42Z96AFTA, KW47B42797AFTA, KW47B427ZB2AFTA,
EVK KW47B427ZB3AFTA, KW47B427ZB6AFTA, KW47B42ZB7AFTA, KW477Z42082AFTA,
KW47742092AFTA, KW47Z420B2AFTA, KW47Z420B3AFTA

MCUXpresso SDK release package

The MCUXpresso SDK release package content is aligned with the silicon subfamily it supports.
This includes the boards, CMSIS, devices, middleware, and RTOS support.

Device support The device folder contains the whole software enablement available for the
specific System-on-Chip (SoC) subfamily. This folder includes clock-specific implementation,
device register header files, device register feature header files, and the system configuration
source files. Included with the standard SoC support are folders containing peripheral drivers,
toolchain support, and a standard debug console. The device-specific header files provide a di-
rect access to the microcontroller peripheral registers. The device header file provides an overall
SoC memory mapped register definition. The folder also includes the feature header file for each
peripheral on the microcontroller. The toolchain folder contains the startup code and linker files
for each supported toolchain. The startup code efficiently transfers the code execution to the
main() function.

Board support The boards folder provides the board-specific demo applications, driver exam-
ples, and middleware examples.

Demo application and other examples The demo applications demonstrate the usage of the
peripheral drivers to achieve a system level solution. Each demo application contains a readme
file that describes the operation of the demo and required setup steps. The driver examples
demonstrate the capabilities of the peripheral drivers. Each example implements a common
use case to help demonstrate the driver functionality.

RTOS

FreeRTOS Real-time operating system for microcontrollers from Amazon

Middleware

Wireless Bluetooth LE host stack and applications The Bluetooth LE Host Stack component
provides an implementation for a Bluetooth LE mandatory and some optional, proprietary, and
experimental features. The Bluetooth LE Host Stack component provides application examples,
services, and profiles.

Main features supported:
* Automotive Compliance
* MISRA Compliance
* HIS CCM <= 20

* Advanced Secure Mode
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* Enhanced ATT

* GATT Caching

* Bluetooth LE Host GCC Libraries

* Bluetooth LE Host IAR Libraries

* Bluetooth LE Host Peripheral Libraries

* Bluetooth LE Central Libraries

* Bluetooth LE Host Full Host Features Libraries

* Bluetooth LE Host Optional Features Libraries

* Bluetooth LE Host Mandatory Features Libraries

» Bare-metal and FreeRTOS Support

* Bluetooth LE Privacy Support

* CCC Sample Applications

* Enhanced Notifications

* Dynamic Database

* OTA Support - Sample Applications

* Decision based Advertising Filtering (DBAF) - Experimental feature
* Advertising Coding Selection (ACS) - Experimental feature

* Channel Sounding - Experimental feature with controlled access (contact your NXP repre-
sentative for access)

* Bluetooth LE Controller main and experimental features and capabilities described below
are supported by the Bluetooth LE Host.

Note: For evaluating DBAF and ACS experimental features, replace the Bluetooth LE
Host default example projects libraries with the libraries from the SDK folder ..|middle-
ware|wireless|bluetooth|host|lib_exp and enable the features in the application. The Radio
Subsystem (NBU) Firmware with experimental features is required.

Bluetooth LE Controller

* Main features supported:
— Peripheral Role
— Central Role
— Multiple PHYs (1 Mbps, 2 Mbps, Coded PHY)
— Asymmetric Connections
— Public/Random/Static Addresses
— Network/Device Privacy Modes
- Extended Advertising
— Extended Scanning
— Passive/Active Scanning
— LE Encryption
— LE Ping Procedure
— HCI Test Interface
— UART Test Interface

36

Chapter 1. KW47-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

— Randomized Advertising Channel Indexing
— Sleep Clock Accuracy Update - Mechanism
— ADI Field in Scan Response Data
— HCI Support for Debug Keys in LE - Secure Connections
* Main capabilities supported:
- Simultaneous scanning 1 Mbps and Long Range
— Scanning and advertising in parallel
— 24 connections as a central role
— 24 connections as a peripheral role
— Any combination of central and peripheral roles (24 connections maximum)
— 8 connections with a 7.5 ms connection interval
— Two advertising sets in parallel (\Four adv set as Early Access Release).
— 26 Accept List entries
— 36 Resolvable Private Address (RPA) entries
— Up to two Chain Packets per Extended Advertising set
— Enhanced Notification on end of - Scanning/Advertising/Connection events
— Connection event counters associated to Bluetooth LE packet reception
— Timestamp associated to Bluetooth LE packet reception
— RF channel info associated to Bluetooth LE packet reception
— NXP proprietary Bluetooth LE Handover feature
— Decision Based Advertising Filtering (DBAF)
— Advertising Coding Selection (ACS)

— Periodic Advertising with Responses (PAwR) Additional features supported for KW47
and MCX W72 devices:

— Channel Sounding

Note: Project configuration enabling Experimental features on KW45 and MCX W71
requires the Radio Subsystem (NBU) Firmware to be reprogrammed with the firmware
provided in the SDK under |middleware|wireless|ble_controller|\bin|experimental|. For
NBU programming steps, see the EVK Quick Start Guide and Secure Provisioning SDK
(SPSDK) documentation.

Project configurations that require usage of the Bluetooth LE controller includ-
ing all Bluetooth LE examples require the Radio Subsystem (NBU) Firmware
to be re-programmed with the firmware provided in the SDK under middle-
ware\wireless\ble_controller\bin.

GenFSK link layer The Generic FSK protocol enables radio operation using a custom
GFSK/GMSK or MSK modulation format.

Main Features supported:
* Highly configurable packet structure
* Optimized Sequence Command Set
* High-precision timebase to maintain network timing

* Two timer-compare mechanisms for Interrupt Generation and Sequence Launching
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» Hardware automation for packet transmit and receive, CRC and Whitening
* Up to four network addresses to synchronize to, can be 8-bit, 16-bit or 32-bit
» Packet Lengths up to 2047 Bytes

* Support complex auto-sequence, like CCA before TX, Auto-ACK, TR.

* Many operating modes can support the sending and receiving of multiple protocol packets,
such as Bluetooth LE.

Wireless XCVR The XCVR component provides a base Transceiver Driver for the 2.4 GHz nar-
rowband radio.

Wireless Connectivity Framework The Connectivity Framework is a software component
that provides hardware abstraction modules to the upper layer connectivity stacks and com-
ponents. It also provides a list of services and APIs, such as, Low power, Over the Air (OTA)
Firmware update, File System, Security, Sensors, Serial Connectivity Interface (FSCI), and oth-
ers. The Connectivity Framework modules are located in the middleware|wireless|framework
SDK folder.

Wireless Low-power reference design applications (central and peripheral) The Low-
Power Reference Design Applications provide reference design source code and projects show-
casing how toimplement optimized low power functionality based on a Bluetooth LE application.
For additional details, see the readme.md.

CMSIS DSP Library The MCUXpresso SDK is shipped with the standard CMSIS development
pack, including the prebuilt libraries.

NXP PSA CRYPTO DRIVER PSA crypto driver for crypto library integration via driver wrappers

EdgeLock SE050 Plug and Trust Middleware Secure subsystem library - SSS APIs

Multicore Multicore Software Development Kit

mbedTLS mbedtls SSL/TLS library v3.x

mbedTLS mbedtls SSL/TLS library v2.x

LittleFS LittleFS filesystem stack

LIN Stack LIN Stack middleware

FreeMASTER FreeMASTER communication driver for 32-bit platforms.
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Release contents

Provides an overview of the MCUXpresso SDK release package contents and locations.

Deliverable

Location

Boards

Demo Applications

Driver Examples

elQ examples

Board Project Template for MCUXpresso IDE NPW
Driver, SoC header files, extension header files and
feature header files, utilities

CMSIS drivers

Peripheral drivers

Toolchain linker files and startup code

Utilities such as debug console

Device Project Template for MCUXpresso IDE NPW
CMSIS Arm Cortex-M header files, DSP library source
Components and board device drivers

RTOS

Release Notes, Getting Started Document and other
documents

Tools such as shared cmake files

Middleware

INSTALL_DIR/boards
INSTALL_DIR/boards/<board_name>/demo_apps
INSTALL_DIR/boards/<board_name>/driver_examples
INSTALL_DIR/boards/<board_name>/eiq_examples
INSTALL_DIR/boards/<board_name>/project_template
INSTALL_DIR/devices/<device_name>

INSTALL_DIR/devices/<device_name>/cmsis_drivers
INSTALL_DIR/devices/<device_name>/drivers
INSTALL_DIR/devices/<device_name>/<toolchain_nam
INSTALL_DIR/devices/<device_name>/utilities
INSTALL_DIR/devices/<device_name>/project_templat
INSTALL_DIR/CMSIS

INSTALL_DIR/components

INSTALL_DIR/rtos

INSTALL_DIR/docs

INSTALL_DIR/tools
INSTALL_DIR/middleware

What is new

The following changes have been implemented compared to the previous SDK release version

(25.06.00).
* Bluetooth LE Host Stack and Applications

Added

— IDS event trigger when incoming ATT packets exceed agreed MTU.

— IDS event trigger when Unexpected SMP Messages received in idle states (before pair-

ing starts).

— Average RSSI reporting in Anchor Monitor event.

— Support for gAppDeferAlgoRun_d in btcs_client.c.

— Multi-connection monitoring in Handover/Monitor Mode.

Improved

— Updated NBU channel sounding applications to support 64MHz clock speed.

— Cleanup of commComplete structures that only contain status from hci_interface.h.

Fixed

— CCC Application handover monitoring RSSI issue.

— Intrusion Detection System not reporting event type.
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— Advertising Extended Applications when Gap_PeriodicAdvCreateSync fails.

Changed

— Updated digital_key_car_anchor applications to configure coding scheme via Host APL
— Enhanced RAS handling of ACK Ranging Data in invalid conditions.
— Details can be found in CHANGELOG.md.

* Bluetooth LE controller

— Channel Sounding fixes and stability improvements. New features: phase coherency
(Channel Sounding) and four advertising set support (“Early Access Release” state).

* Transceiver drivers (XCVR)
— Added support for Bluetooth LE Channel Sounding
— Added API to control PA ramp type and duration

* Connectivity framework
— Major Changes

* [wireless_mcu][wireless_nbu] Introduced PLATFORM_Get32KTimeStamp() API,
available on platforms that support it.

* [RNG] Switched to using a workqueue for scheduling seed generation tasks.

* [Sensors] Integrated workqueue to trigger temperature readings on periodic timer
expirations.

* [wireless_nbu] Removed outdated configuration files from wireless_nbu/configs.

* [SecLib_RNG][PSA] Added a PSA-compliant implementation for SecLib_RNG. O This
is an experimental feature and should be used with caution.

* [wireless_mcu][wireless_nbu] Implemented PLATFORM_SendNBUXtal32MTrim()
API to transmit XTAL32M trimming values to the NBU.

— Minor Changes (no impact on application)

* [MWS] Migrated the Mobile Wireless Standard (MWS) service to the public repos-
itory. This service manages coexistence between connectivity protocols such as
BLE, 802.15.4, and GenFSK.

* [HWParameter][NVM][SecLib_RNG][Sensors] Addressed various MISRA compli-
ance issues across multiple modules.

* [Sensors] Applied a filtering mechanism to temperature data measured by the ap-
plication core before forwarding it to the NBU, improving data reliability.

* [Common] Relocated the GetPowerOfTwoShift() function to a shared module for
broader accessibility across components.

* [RNG] Resolved inconsistencies in RNG behavior when using the fsl_adapter_rng
HAL by aligning it with other API implementations.

* [SecLib] Updated the AES CMAC block counter in AES_128_CMAC() and
AES_128 CMAC_LsbFirstInput() to support data segments larger than 4KB.

* [SecLib] Utilized sss_sscp_key_object_free() with kSSS_keyObjFree_KeysStoreDefragment
to avoid key allocation failures.

# [WorkQ] Increased workqueue stack size to accommodate RNG usage with
mbedtls.
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* [wireless_mcu][ot] Suppressed chip revision transmission when operating with
nbu_15_4.

% [platform][mflash] Ensured proper address alignment for external flash reads in
PLATFORM_ReadExternalFlash() when required by platform constraints.

* [RNG] Corrected reseed flag behavior in RNG_GetPseudoRandomData() after
reaching gRngMaxRequests_d threshold.

% [platform][mflash]  Fixed uninitialized variable issue in  PLAT-
FORM_ReadExternalFlash().

* [platform][wireless_nbu] Fixed an issue on KW47 where PLATFORM_InitFro192M
incorrectly reads IFR1 from a hardcoded flash address (0x48000), leading to un-
stable FRO192M trimming. The function is now conditionally compiled for KW45
only.

Details can be found in CHANGELOG.md

Known issues

This section lists the known issues, limitations, and/or workarounds.

New project wizard compile failure

The following components request the user to manually select other components that they de-
pend upon in order to compile. These components depend on several other components and the
New Project Wizard (NPW) is not able to decide which one is needed by the user.

Note: xxx means core variants, such as, cmOplus, cm33, cm4, cm33_ nodsp.

Also for low-level adapter components, currently the different types of the same adapter cannot
be selected at the same time. For example, if there are two types of timer adapters, gpt_ adapter
and pit_ adapter, only one can be selected as timer adapter in one project at a time. Duplicate
implementation of the function results in an error.

Only FreeRTOS is tested for RTOS support

This release only supports the FreeRTOS kernel and a bare-metal non-preemptive task scheduler.

Disabled pairing and bonding for most sensor applications

Most sensor applications have pairing and bonding disabled to allow a faster interaction with
mobile applications. These two security features can be enabled in the app_ preinclude.h header
file.

Bluetooth LE

Most sensor applications have pairing and bonding disabled to allow a faster interaction with
mobile applications. These two security features can be enabled in the app_ preinclude.h header
file.
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Bluetooth LE controller:

* The maximum advertising data length is limited to 800 bytes.
* Potential instabilities particularly with short Connection Intervals.
Periodic Advertising with Responses (PAWR):
* Connection establishment using PAwR in LE Coded PHY can potentially fail.

» Data report can potentially be truncated on the first AUX_ADV_IND of an extended adver-
tising train containing an ACAD field.

* Periodic Advertising with Response (PAwR) is not supported with the configuration
“Subevent Interval = Number of Response Slots * Response Slot Spacing”.

KW45/MCXW71: No specific issues.
KW47/MCXW72: Channel Sounding (CS): Limitations:
* RTT with sounding sequence not supported
* RTT sounding sequence NADM not supported
* TX SNR not supported
* LE 2M 2BT PHY not supported
* Maximum 2 Channel Sounding procedures supported in parallel. Known issues:
 Potential instabilities with small CS offset or small subevent interval

* Channel Sounding measurement performance at 2Mbps is affected by a sensitivity issue
(shall be fixed in next release).

* Link Layer is not able to trigger autonomous Feature Exchange procedure before initiating
the Channel Sounding Capability Exchange procedure (shall be fixed in next release).

* Link Layer does not properly manage collisions between Channel Sounding and other non-
Channel Sounding procedures. This may lead to some LLCP timeout.

Other limitations

» The following Connectivity Framework configurations are Experimental and not recom-
mended for mass production:

— Power down on application power domain.

* Ahardfault can be encountered when using fsl_component_mem_manager_light.c memory
allocator and shutting down some unused RAM banks in low power. It is due to a wrong
reinitialization of ECC RAM banks. To be sure not to reproduce the issue, gPlatformShut-
downEccRamInLowPower should be set to 0.

* GenFSK Connectivity_test application is not operational with Low Power enabled.
* Serial manager is only supported on UART (not I2C nor SPI).
* The --no-warn-rwx-segments cannot been recognized on legacy MCUXpresso IDE versions.

The --no-warn-rwx-segments option in MCUXpresso projects should be manually removed
from the project settings if someone needs to use legacy (< 11.8.0) MCUXpresso IDE ver-
sions

« If the FRO32K is configured as the clock source of the CM33 Core then the debug session
will block in both TAR, MCUX CMSIS-DAP while debugging. Use a lower debug wire speed,
for example 1 MHz instead of the default one.

In IAR, the option is in Runtime Checking -> Debugger -> CMSIS DAP -> Interface -> In-
terface speed.
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In MCUZXpresso IDE, the option is in LinkServer Debugger -> Advanced Settings -> Wire-
speed (Hz).

» Low power reference design applications are not supported for the armgcc toolchain from
zip archives. Please use MCUXpresso IDE or IAR toolchains for development using these
applications.

Latest MCUX IDE 24.9.25 cannot support KW47 multicore compiling

The latest MCUX IDE 24.9.25 cannot support KW47 multicore compiling, users need to upgrade
to the Linkserver_24.10.22 or higher version, and change the LinkServer path configuration in
the MCUX IDE. Two ways to change the LinkerSever path in the MCUX IDE.

Option 1 (recommended): Using the custom Path

B8 preferences [m] *
[type fitter text | ' Linkserver Options v > §
v MCUXpresso IDE ~
v Debug Options [[] Show timestamps in Redlink console 2
J-Link Options Enable range stepping
v LinkServer Options Enable flash hashing

Advanced
DFU Options
Miscellaneous
PEMicro Options
Probe Discovery
Default Tool settings

[ Disable use of preconnect script
Pull ISP on reset (on LPC-Link 2/MCU-Link)

LinkServer path configuration

CANXPAMCUXpressolDE_24.9.25\..

LinkServer_24.9

Editor Awareness [ Custom path | C:\NXP\LinkServer_24.10.3 ‘ Browse...
Energy Measurement ————— |
General Restore Defaults Apply v
M1 cattinme i

|')/ Dy 23 Apply and Close Cancel

Option 2: Using the command-line to change the settings
1. Close the MCUXpresso IDE if it is open.

2. Execute the following command:

<path_to_MCUXpressoIlDE _ installation_ folder>\ide\mcuxpressoide -application com.nxp.mcuxpresso.
—headless.application -nosplash -run set.config.preference com.nxp.mcuxpresso.core.debug.support.
—linkserver:linkserver.path.default_ path=<path_ to_ LinkServer_ installation_ folder>

where:

* <path_to MCUZXpressoIDE_ installation_ folder> is the folder where the MCUXpresso
IDE is installed.

e <path_to_LinkServer_installation_folder> 1is the folder where the new/custom
LinkServer is installed.

Example:

C:\NXP\MCUZXpressoIDE_ 24.9.25\ide\mcuxpressoide -application com.nxp.mcuxpresso.headless.application -
—mnosplash -run set.config.preference com.nxp.mcuxpresso.core.debug.support.linkserver:linkserver.path.
—default_ path=c:\NXP\LinkServer 24.10.15

Examples hello_world_ns, secure_faults_ns, and secure_faults_trdc_ns have incorrect li-
brary path in GUI projects

When the affected examples are generated as GUI projects, the library linking the secure and
non-secure worlds has an incorrect path set. This causes linking errors during project compila-
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tion.

Examples: hello_ world_ns, hello_ world_s, secure faults ns, secure_faults_s, se-
cure_faults_trdc_ns, secure_faults_trdc_s

Affected toolchains: mdk, iar

Workaround: In the IDE project settings for the non-secure (_ns) project, find the linked library
(named hello_ world_s CMSE_lib.o, or similar, depending on the example project) and replace
the path to the library with <build_ directory>/<secure_world_ project_ folder>/<IDE>/, replac-
ing the subdirectory names with the build directory, the secure world project name, and IDE
name.

1.5 Changelog

1.5.1 MCUXpresso SDK Changelog
Board Support Files

board

[25.06.00]

 Initial version
clock_config

[25.06.00]

¢ Initial version
pin_mux

[25.06.00]

 Initial version

CACHE LPCAC

[2.1.1]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.1.

[2.1.0]
* Bug Fixes
— Deleted L1CACHE_EnableCodeCacheWriteBuffer function because of no enable bit in
register CPCR2.
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[2.0.0]

 Initial version.

CCM32K

[2.2.0]
* Improvements
— Removed wait loops in CCM32K’s APIs.

[2.1.1]
* Improvements

— Updated the judgment conditions in the CCM32K_Enable32kFro() API to avoid code
stuck in the while loop.

[2.1.0]
* New Features

— Added clock monitor control function group and clock gate control function group to
support some devices that support clock monitor and clock gate control.

[2.0.0]

« Initial version.

CLOCK

[2.2.4]
* Improvements:

— Fixed the MSG issue that overrunning array fro192mFreq of 5 4-byte elements at ele-
ment index 7.

[2.2.3]
* New Features:

— Provide the new API CLOCK_ISFIRCAutoTrimLocked to check whether FIRC auto trim
locked to target frequency range.

[2.2.2]
* Bug fix:
- Updated the SDK_DEVICE_MAXIMUM_CPU_CLOCK_FREQUENCY for Corel.
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[2.2.1]
* Bug fix:
— Fixed the GPIO_PinInit function may cause the hardfault in clock driver when pass the
GPIOD as the fist parameter.
[2.2.0]

* Improvements
— Added the support for TPM2.

[2.1.0]
* Improvements

— Provide the FSL_SDK _FORCE_CLK_DRIVER_NS_ACCESS macro to force use the none se-
cure address even the trustzone secure mode is enabled.

[2.0.0]
» Tixed the MISRA issues.

[1.1.0]

* Some minor fixes.

[1.0.0]

 Initial version.

CMC

[2.4.3]
* Improvements

— Add timeout for while loop code.

[2.4.2]
* Improvements
— Add support for specific KW4x device variants

* Let kCMC_SecurityViolationReset depend on whether CMC_SRS_SECVIO_MASK
definition exists or not.

% CMC_LockWriteOperationToBootRomStatusReg and CMC_CheckBootRomStatusRegWriteLocked
exist only if FSL_FEATURE_CMC_HAS_NO_BOOTROM_LOCK_REGISTER is not de-
fined

[2.4.1]
* Improvements
— Clear SCB SCR[SLEEPDEEP] bitfield after wakeup.
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[2.4.0]
* New Features
— Added new interface to support CMC[DIER] register.
* Improvements

— Updated _cmc_system_sram_arrays enumeration to support some devices that provide
more sram bank.

[2.3.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.7;
[2.3.0]

* Improvements
— Added new functions to support controls of BLR register.

— Updated CMC_GetBootRomStatus() to support some devices that equipped multiple
BootROM status registers.

— Added CMC_WriteBootRomStatusReg() to write BootRom Status register.

[2.2.1]
¢ Improvements

— For some devices, SRS_JTAG bitisreserved. Added a feature macro to adapt to different
devices.

[2.2.0]
* Improvements
— Updated _cmc_system_sram_arrays enumeration, make it more universal.

— Updated SRAM related APIs(CMC_PowerOffSRAMAIIMode(),
CMC_PowerOffSRAMLowPowerOnly(), CMC_PowerOnSRAMAIIMode(),
CMC_PowerOnSRAMLowPowerOnly()), due to updates of registers’ names.

— Renamed CMC_GetBootConfigPinLogic() to CMC_GetISPMODEPinLogic().
— Renamed CMC_ClearBootConfig() to CMC_ClearISPModePinLogic().

— Updated enumeration _cmc_power_mode_protection due to some macros are deleted
in header file.

[2.1.0]
* Improvements

— Added some macros to separate the scenes that some registers are reserved in some
devices.

[2.0.0]

 Initial version.
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COMMON

[2.6.0]
* Bug Fixes
— Fix CERT-C violations.

[2.5.0]
* New Features

— Added new APIs InitCriticalSectionMeasurementContext, DisableGlobalIRQEx and En-
ableGloballRQEX so that user can measure the execution time of the protected sections.

[2.4.3]
* Improvements

— Enable irgs that mount under irgsteer interrupt extender.

[2.4.2]
* Improvements

— Add the macros to convert peripheral address to secure address or non-secure address.

[2.4.1]
* Improvements

— Improve for the macro redefinition error when integrated with zephyr.

[2.4.0]
* New Features
— Added EnableIRQWithPriority, IRQ_SetPriority, and IRQ_ClearPendingIRQ for ARM.
— Added MSDK_EnableCpuCycleCounter, MSDK_GetCpuCycleCount for ARM.

[2.3.3]
* New Features
— Added NETC into status group.

[2.3.2]
* Improvements

— Make driver aarch64 compatible

[2.3.1]
* Bug Fixes
— Fixed MAKE_VERSION overflow on 16-bit platform:s.
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[2.3.0]
* Improvements

— Split the driver to common part and CPU architecture related part.

[2.2.10]
* Bug Fixes

- Fixed the ATOMIC macros build error in cpp files.

[2.2.9]
* Bug Fixes
- Fixed MISRA C-2012 issue, 5.6, 5.8, 8.4, 8.5, 8.6, 10.1, 10.4, 17.7, 21.3.

— Fixed SDK_Malloc issue that not allocate memory with required size.

[2.2.8]
* Improvements
— Included stddef.h header file for MDK tool chain.
* New Features:

— Added atomic modification macros.

[2.2.7]
* Other Change
— Added MECC status group definition.

[2.2.6]
* Other Change
— Added more status group definition.
* Bug Fixes
— Undef __ VECTOR_TABLE to avoid duplicate definition in cmsis_clang.h

[2.2.5]
* Bug Fixes
— Fixed MISRA C-2012 rule-15.5.

[2.2.4]
* Bug Fixes
- Fixed MISRA C-2012 rule-10.4.
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[2.2.3]
* New Features

— Provided better accuracy of SDK_DelayAtLeastUs with DWT, wuse macro
SDK_DELAY USE_DWT to enable this feature.

— Modified the Cortex-M7 delay count divisor based on latest tests on RT series boards,
this setting lets result be closer to actual delay time.

[2.2.2]
* New Features
— Added include RTE_Components.h for CMSIS pack RTE.

[2.2.1]
* Bug Fixes
— Fixed violation of MISRA C-2012 Rule 3.1, 10.1, 10.3,10.4, 11.6, 11.9.
[2.2.0]

* New Features

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

[2.1.4]
* New Features
— Added OTFAD into status group.

[2.1.3]
* Bug Fixes
— MISRA C-2012 issue fixed.
% Fixed the rule: rule-10.3.
[2.1.2]

* Improvements

— Add SUPPRESS_FALL_THROUGH_WARNING() macro for the usage of suppressing
fallthrough warning.

[2.1.1]
* Bug Fixes

— Deleted and optimized repeated macro.
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[2.1.0]
* New Features
— Added IRQ operation for XCC toolchain.
— Added group IDs for newly supported drivers.

[2.0.2]
* Bug Fixes
— MISRA C-2012 issue fixed.
* Fixed the rule: rule-10.4.
[2.0.1]

* Improvements
— Removed the implementation of LPC8XX Enable/DisableDeepSleepIRQ() function.

— Added new feature macro switch “FSL,_FEATURE_HAS_NO_NONCACHEABLE_SECTION”
for specific SoCs which have no noncacheable sections, that helps avoid an unneces-
sary complex in link file and the startup file.

— Updated the align(x) to attribute(aligned(x)) to support MDK v6 armclang compiler.

[2.0.0]

 Initial version.

CRC

[2.0.4]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.3]
* Bug fix:
— Fix MISRA issues.

[2.0.2]
* Bug fix:
— Fix MISRA issues.

[2.0.1]
* Bug fix:
— DATA and DATALL macro definition moved from header file to source file.
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[2.0.0]

 Initial version.

EDMA (DMA3)

[2.5.0]
* Improvements

— Add API EDMA_GetTransferSize for EDMA_PrepareTransferConfig to reduce HIS CCM
value.

[2.4.0]
¢ Improvements
— Added peripheral to peripheral support in DMA3 driver.
* Bug Fixes

— Fixed the ERQ bit reading error issue.

[2.3.2]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.3.1]
* Bug Fixes
— Added clear TCD_CITER_ELINKNO and TCD_BITER ELINKNO registers in
EDMA_AbortTransfer to make sure the TCD registers in a correct state for next
calling of EDMA_SubmitTransfer.
[2.3.0]

* Improvements

— Added feature FSL_FEATURE_EDMA_HAS_NO_SBR_ATTR_BIT to separate DMA with-
out ATTR bitfield.

[2.2.7]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.8, 5.6.

[2.2.6]
* Bug Fixes

— Fixed the TCD overwrite issue when submit transfer request in the callback if there is
a active TCD in hardware.
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[2.2.5]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1, 10.4.

[2.2.4]
* Bug Fixes

— Fix the issue that EDMA_AbortTransfer not reset edma handle(tcdUsed, tail, header)
and fix EDMA_InstallTCDMemory(handle->header = 1)

[2.2.3]
* Improvements

— Added feature FSL_FEATURE_EDMA_MODULE_CHANNEL_IRQ_ENTRY_SUPPORT_PARAMETER
to support driver IRQ handler with parameters.

— Added feature FSL_FEATURE_EDMA_HAS_COMMON_CLOCK_GATE to improve clock
gate control in dma driver.

[2.2.2]
* Bug Fixes
— Fixed the issue of EDMA_SubmitTransfer return busy when calling
EDMA_EnableChannellnterrupts before submit transfer.
- Fixed violations of MISRA C-2012 rule 10.4, 10.1, 9.2, 10.4, 10.6, 14.4, 10.7, 14.3, 11.6.
[2.2.1]

* Improvements

— Removed channel MUX reset from EDMA_ResetChannel, since channel mux should be
constant while channel is alive.

[2.2.0]
* Improvements
— Added new API EDMA_SetChannelMux to support channel mux feature.

— Added new API EDMA_PrepareTransferConfig to expose paramters source offset and
destination offset.

— Exposed EDMA_InstallTCD function to application.

— Added source/destination address alignment check.

[2.1.1]
* Improvements

— Added 8bytes transfer width feature support in driver.
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[2.1.0]
* Bug Fixes
— Added const type for parameter configuration in EDMA_SubmitTransfer and
EDMA_HandleTransferConfig API.
— Added configurations for srcAddr and destAddr in EDMA_PrepareTransfer API.
[2.0.2]

e Improvements
— Updated eDMA driver to support MP_CR bit GMRC.
— Updated eDMA instance name for iMX 8QM.

— Used instance number as factor to calculate channel number for different instance

instead of hard code.

[2.0.1]

* New Features

— Added control macro to enable/disable the CLOCK code in current driver.
— Added s_EDMAEnabledChannel to record enabled channel to merge all the channel

IRQ handler into driver IRQ handler.
— Added feature macro for bits EMI and EBW in MP_CSR.
* Improvements

— Removed all the separated channel IRQ handler in DMA driver.

[2.0.0]

¢ Initial version.

ELEMU

* 2.1.2 Fix macro BIT redefined issue when compiling with Zephyr.

» 2.1.1 Fix MISRA issues.

* 2.1.0 Cleanup of unused legacy FW. Updated ELEMU_loadFw function.

* 2.0.0 Renamed MU to ELEMU to avoid confusion with other Messaging units.
* 0.0.4 Updated register name according to latest device header file.

* 0.0.3 Fix MISRA issues.

* 0.0.2 The name of SNT has changed to ELEMU.

* 0.0.1 Initial version of SNT driver.
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EWM
[2.0.4]
* Bug Fixes
— Fixed CERT INT31-C violations.
[2.0.3]
* Bug Fixes
— Fixed violation of MISRA C-2012 rules: 10.1, 10.3.
[2.0.2]
* Bug Fixes
— Fixed violation of MISRA C-2012 rules: 10.3, 10.4.
[2.0.1]
* Bug Fixes
— Fixed the hard fault in EWM_Deinit.
[2.0.0]

 Initial version.

FLASH

[2.3.2]
* Improvement

* Enabled the KFLASH_PropertyPflash1SectorSize properity support in FLASH_GetProperty
APL

[2.3.1]
* Improvement

* Clear flash cache before every erase to prevent the possibility of returning stale data.

[2.3.0]
* New features
» Add support for MCX N series

[2.2.1]
* Improvement

— Tofix the potential unsigned integer overflow in the operation, added a check to ensure
that the addition does not exceed the maximum value.
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[2.2.0]
* New Features
— Add the support for MW30.
[2.1.2]

* Improvement
— Add the support for KW47/MCXW72 phantoms.

[2.1.1]
* Improvement

— Add the conditional compiling flag ‘#if defined(RF_FMU)’ to make the driver be com-
patible with the non-radio phantoms.

[2.1.0]
* Bug Fixes
- Fix flash driver run error in flash memory
[2.0.0]

« Initial version.

FLEXCAN

[2.14.2]
* Improvements
— Add Coverage Justification for uncovered code.
— Adjust API FLEXCAN_ TransferAbortReceive order.
* Bug Fixes

— Remove remote frame feature in CANFD mode because there is no remote frame in
the CANFD format.

— Remove legacy Rx FIFO disabled branch in FLEXCAN_ SubHandlerForLegacyRxFIFO
and FLEXCAN SubHandlerForDataTransfered.

[2.14.1]
* Bug Fixes

— Fixed register IMASK2-4 IFLAG2-4 HR_ TIME_STAMPn access issue on FlexCAN in-
stances with different number of MBs.

— Fixed bit field MBDSR1-3 access issue on FlexCAN instances with different number of
MBs.

* Improvements

— Unified following API as same parameter and return value type:
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*

FLEXCAN_ GetMbStatusFlags
* FLEXCAN_ ClearMbStatusFlags
* FLEXCAN_ EnableMblInterrupts
* FLEXCAN_ DisableMblnterrupts
- Add workaround for ERR050443 and ERR052403.

— Update message buffer read process in API FLEXCAN_ReadRxMb and FLEX-
CAN_ ReadFDRxMb to make critical section as short as possible.

— Simplify API FLEXCAN_ DriverDatalRQHandler implementation by remove parameter
type.

[2.14.0]
* Improvements
— Support external time tick feature.
— Support high resolution timestamp feature.
— Enter Freeze Mode first when enter Disable Mode on some platform.

— Add feature macro for Pretended Networking because some FlexCAN instance do not
have this feature.

— Add feature macro for enhanced Rx FIFO because some FlexCAN instance do not have
this feature.

— Add new FlexCAN IRQ Handler FLEXCAN_DriverDatalRQHandler and FLEX-
CAN_DriverEventIRQHandler. Thses IRQ Handlers are used on soc which FlexCAN
interrupts are grouped by specific function and assigned to different vector.

- Update macro FLEXCAN_WAKE_UP_FLAG and FLEXCAN_PNWAKE_UP_FLAG to sim-
plify code.

— Replace  macro  FSL_FEATURE_FLEXCAN_HAS_NO_WAKMSK_SUPPORT  with
FSL_FEATURE_FLEXCAN_HAS_NO_SLFWAK_SUPPORT.

— Replace macro FSL_FEATURE_FLEXCAN_HAS_NO_WAKSRC_SUPPORT with
FSL_FEATURE_FLEXCAN_HAS_GLITCH_FILTER.

* Bug Fixes

— Fixed wrong interrupt and status flag helper macro in enumeration _flexcan_flags and
API FLEXCAN_DisableInterrupts.

— Fixed interrupt flag helper macro typo issue.

— Remove flags which will are unassociated with interrupt in macro FLEX-
CAN_MEMORY_ERROR_INT_FLAG.

— Remove flags which will are unassociated with interrupt in macro FLEX-
CAN_ERROR_AND_STATUS_INT_FLAG.

- Fixed array out-of-bounds access when read enhanced Rx FIFO.

[2.13.1]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.
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[2.13.0]
* Improvements

— Support payload endianness selection feature.

[2.12.0]
* Improvements
— Support automatic Remote Response feature.

— Add API FLEXCAN_SetRemoteResponseMbConfig() to configure automatic Remote Re-
sponse mailbox.

[2.11.8]
* Improvements

— Synchronize flexcan driver update on s32z platform.

[2.11.7]
* Bug Fixes
— Fixed FLEXCAN_TransferReceiveEnhancedFifoEDMA() compatibility with edma5.
[2.11.6]
* Bug Fixes
— Fixed ERRATA_9595 FLEXCAN_EnterFreezeMode() may result to bus fault on some
platform.
[2.11.5]
* Bug Fixes
— Fixed flexcan_memset() crash under high optimization compilation.
[2.11.4]

* Improvements
— Update CANFD max bitrate to 10Mbps on MCXNx3x and MCXNx4x.

— Release peripheral from reset if necessary in init function.

[2.11.3]
* Bug Fixes
— Fixed FLEXCAN_TransferReceiveEnhancedFifoEDMA() compile error with DMA3.

[2.11.2]
* Bug Fixes

— Fixed bug that timestamp in flexcan_handle_t not updated when RX overflow happens.
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[2.11.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1.

[2.11.0]
* Bug Fixes
— Fixed wrong base address argument in FLEXCAN2 IRQ Handler.
* Improvements

— Add API to determine if the instance supports CAN FD mode at run time.

[2.10.1]
* Bug Fixes
— Fixed HIS CCM issue.

— Fixed RTOS issue by adding protection to read-modify-write operations on interrupt
enable/disable API.

[2.10.0]
* Improvements
— Update driver to make it able to support devices which has more than 64 8bytes MBs.

— Update CAN FD transfer APIs to make them set/get edl bit according to frame content,
which can make them compatible with classic CAN.

[2.9.2]
* Bug Fixes

— Fixed the issue that FLEXCAN_CheckUnhandleInterruptEvents() can’t detecting the ex-
ist enhanced RX FIFO interrupt status.

— Fixed the issue that FLEXCAN_ReadPNWakeUpMB() does not return fail even no exist-
ing valid wake-up frame.

— Fixed the issue that FLEXCAN_ReadEnhancedRxFifo() may clear bits other than the
data available bit.

— Fixed violations of the MISRA C-2012 rules 10.4, 10.8.
* Improvements

— Return kStatus_ FLEXCAN_RxFifoDisabled instead of kStatus_Fail when read FIFO fail
during IRQ handler.

— Remove unreachable code from timing calculates APIs.

— Update Enhanced Rx FIFO handler to make it deal with underflow/overflow status first.
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[2.9.1]
* Bug Fixes

— Fixed the issue that FLEXCAN_TransferReceiveEnhancedFifoBlocking() API clearing
Fifo data available flag more than once.

— Fixed the issue that entering FLEXCAN_SubHandlerForEhancedRxFifo() even if En-
hanced Rx fifo interrupts are not enabled.

— Fixed the issue that FLEXCAN_TransferReceiveEnhancedFifoEDMA() update handle
even if previous Rx FIFO receive not finished.

— Fixed the issue that FLEXCAN_SetEnhancedRxFifoConfig() not configure the ER-
FCR[NFE] bits to the correct value.

— Fixed the issue that FLEXCAN_ReceiveFifoEDMACallback() can’t differentiate between
Rx fifo and enhanced rx fifo.

— Fixed the issue that FLEXCAN_TransferHandleIRQ() can’t report Legacy Rx FIFO warn-
ing status.

[2.9.0]
* Improvements
* Add public set bit rate API to make driver easier to use.

* Update Legacy Rx FIFO transfer APIs to make it support received multiple frames during
one API call.

» Optimized FLEXCAN_SubHandlerForDataTransfered() API in interrupt handling to reduce
the probability of packet loss.

[2.8.7]
* Improvements
e Initialized the EDMA configuration structure in the FLEXCAN EDMA driver.

[2.8.6]
* Bug Fixes

» Fix Coverity overrun issues in fsl_flexcan_edma driver.

[2.8.5]
* Improvements

— Make driver aarch64 compatible.

[2.8.4]
* Bug Fixes
— Fixed FlexCan_Errata_6032 to disable all interrupts.
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[2.8.3]
* Bug Fixes
— Fixed an issue with the FLEXCAN_EnableInterrupts and FLEXCAN_DisableInterrupts
interrupt enable bits in the CTRL1 register.
[2.8.2]
* Bug Fixes
— Fixed errors in timing calculations and simplify the calculation process.
— Fixed issue of CBT and FDCBT register may write failure.
[2.8.1]
* Bug Fixes
- Fixed the issue of CAN FD three sampling points.
— Added macro to support the devices that no MCR[SUPV] bit.
— Remove unnecessary clear WMB operations.
[2.8.0]

* Improvements
— Update config configuration.

* Added enableSupervisorMode member to support enable/disable Supervisor
mode.

— Simplified the algorithm in CAN FD improved timing APIs.

[2.7.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3, 10.7.
[2.7.0]

* Improvements
— Update config configuration.

% Added enablePretendedeNetworking member to support enable/disable Pre-
tended Networking feature.

% Added enableTransceiverDelayMeasure member to support enable/disable
Transceiver Delay MeasurementPretended feature.

* Added bitRate/bitRateFD member to work as baudRate/baudRateFD member
union.

— Rename all “baud” in code or comments to “bit” to align with the CAN spec.
— Added Pretended Networking mode related APIs.

% FLEXCAN_SetPNConfig

* FLEXCAN_GetPNMatchCount

# FLEXCAN_ReadPNWakeUpMB
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— Added support for Enhanced Rx FIFO.

— Removed independent memory error interrupt/status APIs and put all interrupt/status
control operation into FLEXCAN_EnableInterrupts/FLEXCAN_DisableInterrupts and
FLEXCAN_GetStatusFlags/FLEXCAN_ClearStatusFlags APIs.

— Update improved timing APIs to make it calculate improved timing according to CiA
doc recommended.

* FLEXCAN_CalculateImprovedTimingValues.
# FLEXCAN_FDCalculateImprovedTimingValues.

— Update FLEXCAN_SetBitRate/FLEXCAN_SetFDBitRate to added the use of enhanced
timing registers.

[2.6.2]
* Improvements

— Add CANFD frame data length enumeration.

[2.6.1]
* Bug Fixes
— Fixed the issue of not fully initializing memory in FLEXCAN_Reset() API.
[2.6.0]

* Improvements
— Enable CANFD ISO mode in FLEXCAN_FDInit API.

— Enable the transceiver delay compensation feature when enable FD operation and set
bitrate switch.

— Implementation memory error control in FLEXCAN_Init APL

— Improve FLEXCAN_FDCalculateImprovedTimingValues API to get same value for
FPRESDIV and PRESDIV.

— Added memory error configuration for user.
* enableMemoryErrorControl
* enableNonCorrectableErrorEnterFreeze
— Added memory error related APIs.
* FLEXCAN_GetMemoryErrorReportStatus
% FLEXCAN_GetMemoryErrorStatusFlags
FLEXCAN_ClearMemoryErrorStatusFlags

*

* FLEXCAN_EnableMemoryErrorinterrupts
% FLEXCAN_DisableMemoryErrorInterrupts
* Bug Fixes
— Fixed the issue of sent duff CAN frame after call FLEXCAN_FDInit() APL

62 Chapter 1. KW47-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.5.2]
* Bug Fixes
— Fixed the code error issue and simplified the algorithm in improved timing APIs.

* The bit field in CTRL1 register couldn’t calculate higher ideal SP, we set it as the
lowest one(75%)

- FLEXCAN_CalculateImprovedTimingValues
- FLEXCAN_FDCalculateImprovedTimingValues
- Fixed MISRA-C 2012 Rule 17.7 and 14.4.
* Improvements

— Pass EsrStatus to callback function when kStatus_FLEXCAN_ErrorStatus is comming.

[2.5.1]
* Bug Fixes
— Fixed the non-divisible case in improved timing APIs.
% FLEXCAN_CalculateImprovedTimingValues
* FLEXCAN_FDCalculateImprovedTimingValues

[2.5.0]
* Bug Fixes
— MISRA C-2012 issue check.

* Fixed rules, containing: rule-10.1, rule-10.3, rule-10.4, rule-10.7, rule-10.8, rule-
11.8, rule-12.2, rule-13.4, rule-14.4, rule-15.5, rule-15.6, rule-15.7, rule-16.4, rule-
17.3, rule-5.8, rule-8.3, rule-8.5.

— Fixed the issue that API FLEXCAN_SetFDRxMbConfig lacks inactive message buff.
— Fixed the issue of Pa082 warning.
— Fixed the issue of dead lock in the function of interruption handler.

— Fixed the issue of Legacy Rx Fifo EDMA transfer data fail in evkmimxrt1060 and evk-
mimxrt1064.

— Fixed the issue of setting CANFD Bit Rate Switch.
— Fixed the issue of operating unknown pointer risk.

% when used the pointer “handle->mbFrameBuf[mblIdx]” to update the timestamp
in a short-live TX frame, the frame pointer became as unknown, the action of op-
erating it would result in program stack destroyed.

— Added assert to check current CAN clock source affected by other clock gates in current
device.

* In some chips, CAN clock sources could be selected by CCM. But for some clock
sources affected by other clock gates, if user insisted on using that clock source,
they had to open these gates at the same time. However, they should take into
consideration the power consumption issue at system level. In RT10xx chips, CAN
clock source 2 was affected by the clock gate of lpuartl. ERRATA ID: (ERR050235
in CCM).

* Improvements

— Implementation for new FLEXCAN with ECC feature able to exit Freeze mode.
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— Optimized the function of interruption handler.
— Added two APIs for FLEXCAN EDMA driver.

# FLEXCAN_PrepareTransfConfiguration

* FLEXCAN_StartTransferDatafromRxXFIFO
— Added new API for FLEXCAN driver.

* FLEXCAN_GetTimeStamp

- For TX non-blocking API, we wrote the frame into mailbox only, so no need to
register TX frame address to the pointer, and the timestamp could be updated
into the new global variable handle->timestamp[mblIdx], the FLEXCAN driver
provided a new API for user to get it by handle and index number after TX
DONE Success.

* FLEXCAN_EnterFreezeMode
% FLEXCAN_ExitFreezeMode
— Added new configuration for user.
* disableSelfReception
* enableListenOnlyMode
— Renamed the two clock source enum macros based on CLKSRC bit field value directly.

% The CLKSRC bit value had no property about Oscillator or Peripheral type in lots
of devices, it acted as two different clock input source only, but the legacy enum
macros name contained such property, that misled user to select incorrect CAN
clock source.

— Created two new enum macros for the FLEXCAN driver.
#* KFLEXCAN_CIkSrcO
#* KFLEXCAN_ClkSrc1
— Deprecated two legacy enum macros for the FLEXCAN driver.
% KFLEXCAN_CIkSrcOsc
* KFLEXCAN_ClkSrcPeri
— Changed the process flow for Remote request frame response..
* Created a new enum macro for the FLEXCAN driver.
- kStatus_FLEXCAN_RxRemote
— Changed the process flow for KFLEXCAN_StateRxRemote state in the interrupt handler.

# Should the TX frame not register to the pointer of frame handle, interrupt handler
would not be able to read the remote response frame from the mail box to ram,
so user should read the frame by manual from mail box after a complete remote
frame transfer.

[2.4.0]
* Bug Fixes
— MISRA C-2012 issue check.

* Fixed rules, containing: rule-12.1, rule-17.7, rule-16.4, rule-11.9, rule-8.4, rule-14.4,
rule-10.8, rule-10.4, rule-10.3, rule-10.7, rule-10.1, rule-11.6, rule-13.5, rule-11.3,
rule-8.3, rule-12.2 and rule-16.1.

— Fixed the issue that CANFD transfer data fail when bus baudrate is 30Khz.
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— Fixed the issue that ERR009595 does not folllow the ERRATA document.
— Fixed code error for ERR006032 work around solution.
— Fixed the Coverity issue of BAD_SHIFT in FLEXCAN.
— Fixed the Repo build warning issue for variable without initial.
* Improvements
— Fixed the run fail issue of FlexCAN RemoteRequest UT Case.
— Implementation all TX and RX transfering Timestamp used in FlexCAN demos.

— Fixed the issue of UT Test Fail for CANFD payload size changed from 64BperMB to
8PerMB.

- Implementation for improved timing API by baud rate.

[2.3.2]
* Improvements
— Implementation for ERR005959.
— Implementation for ERR005829.
— Implementation for ERR006032.

[2.3.1]
* Bug Fixes
— Added correct handle when kStatus_FLEXCAN_TxSwitchToRx is comming.
[2.3.0]

* Improvements

— Added self-wakeup support for STOP mode in the interrupt handling.

[2.2.3]
* Bug Fixes
— Fixed the issue of CANFD data phase’s bit rate not set as expected.
[2.2.2]

* Improvements

— Added a time stamp feature and enable it in the interrupt_transfer example.

[2.2.1]
* Improvements
— Separated CANFD initialization API.

— In the interrupt handling, fix the issue that the user cannot use the normal CAN API
when with an FD.
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[2.2.0]
* Improvements

— Added FSL_FEATURE_FLEXCAN_HAS_SUPPORT_ENGINE_CLK_SEL_REMOVE feature
to support SoCs without CAN Engine Clock selection in FlexCAN module.

— Added FlexCAN Serial Clock Operation to support i. MX SoCs.

[2.1.0]
* Bug Fixes
— Corrected the spelling error in the function name FLEXCAN_XXX().

— Moved Freeze Enable/Disable setting from FLEXCAN_Enter/ExitFreezeMode() to FLEX-
CAN_Init().

— Corrected wrong helper macro values.
* Improvements
— Hid FLEXCAN_Reset() from user.

— Used NDEBUG macro to wrap FLEXCAN_IsMbOccupied() function instead of DEBUG
macro.

[2.0.0]

« Initial version.

FLEXCAN_EDMA

[2.12.0]
* Improvements
— Support high resolution timestamp feature in enhanced Rx FIFO EDMA.

— Add feature macro for enhanced Rx FIFO because some FlexCAN instance do not have
this feature.

* Bug Fixes

— Fixed array out-of-bounds access when read enhanced Rx FIFO in EDMA.

[2.11.7]
* Refer FLEXCAN driver change log 2.7.0 to 2.11.7

FLEXIO

[2.3.0]
* Improvements
— Supported platforms which don’t have DOZE mode control.

— Added more pin control functions.
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[2.2.3]
* Improvements

— Adapter the FLEXIO driver to platforms which don’t have system level interrupt con-
troller, such as NVIC.

[2.2.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.2.1]
* Improvements

— Added doxygen index parameter comment in FLEXIO_SetClockMode.

[2.2.0]
* New Features

— Added new APIs to support FlexIO pin register.

[2.1.0]
* Improvements
— Added API FLEXIO_SetClockMode to set flexio channel counter and source clock.

[2.0.4]
* Bug Fixes
— Fixed MISRA 8.4 issues.

[2.0.3]
* Bug Fixes
— Fixed MISRA 10.4 issues.

[2.0.2]
* Improvements

— Split FLEXIO component which combines all flexio/flexio_uart/flexio_i2c/flexio_i2s
drivers into several components: FlexIO component, flexio_uart component,
flexio_i2c_master component, and flexio_i2s component.

* Bug Fixes
— Fixed MISRA issues
% Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.
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[2.0.1]
* Bug Fixes

— Fixed the dozen mode configuration error in FLEXIO_Init API. For enableInDoze = true,
the configuration should be 0; for enableInDoze = false, the configuration should be 1.

FLEXIO_I2C

[2.6.1]
* Bug Fixes

— Fixed coverity issues

[2.6.0]
* Improvements

— Supported platforms which don’t have DOZE mode control.

[2.5.1]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.5.0]
* Improvements

— Split some functions, fixed CCM problem in file fsl_flexio_i2c_master.c.

[2.4.0]
* Improvements

— Added delay of 1 clock cycle in FLEXIO_I2C_MasterTransferRunStateMachine to ensure
that bus would be idle before next transfer if master is nacked.

— Fixed issue that the restart setup time is less than the time in I2C spec by adding delay
of 1 clock cycle before restart signal.

[2.3.0]
* Improvements

— Used 3 timers instead of 2 to support transfer which is more than 14 bytes in single
transfer.

— Improved FLEXIO_I2C_MasterTransferGetCount so that the API can check whether the
transfer is still in progress.

* Bug Fixes
— Fixed MISRA 10.4 issues.
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[2.2.0]

* New Features
— Added timeout mechanism when waiting certain state in transfer API.
— Added an API for checking bus pin status.

* Bug Fixes
— Fixed COVERITY issue of useless call in FLEXIO_I2C_MasterTransferRunStateMachine.
— Fixed MISRA issues

# Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.

— Added codes in FLEXIO_I2C_MasterTransferCreateHandle to clear pending NVIC IRQ,
disable internal IRQs before enabling NVIC IRQ.

— Modified code so that during master’s nonblocking transfer the start and slave address
are sent after interrupts being enabled, in order to avoid potential issue of sending the
start and slave address twice.

[2.1.7]
* Bug Fixes
— Fixed the issue that FLEXIO_I2C_MasterTransferBlocking did not wait for STOP bit sent.
— Fixed COVERITY issue of useless call in FLEXIO_I2C_MasterTransferRunStateMachine.
— Fixed the issue that I2C master did not check whether bus was busy before transfer.
[2.1.6]
* Bug Fixes
— Fixed the issue that 12C Master transfer APIs(blocking/non-blocking) did not support
the situation of master transfer with subaddress and transfer data size being zero,
which means no data followed the subaddress.
[2.1.5]

* Improvements
— Unified component full name to FLEXIO I2C Driver.

[2.1.4]
* Bug Fixes
— The following modifications support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.

* Updated module Deinit APIs to reset the shifter/timer config instead of disabling
module/clock.

* Updated module Enable APIs to only support enable operation.
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[2.1.3]

* Improvements

[2.1.2]

— Changed the prototype of FLEXIO_I2C_Masterlnit to return kStatus_Success if

initialized successfully or to return kStatus_InvalidArgument if “(srcClock_Hz /
masterConfig->baudRate_Bps) / 2 - 1” exceeds OXFFU.

* Bug Fixes

— Fixed the FLEXIO I2C issue where the master could not receive data from I2C slave in

high baudrate.

— Fixed the FLEXIO I2C issue where the master could not receive NAK when master sent

non-existent addr.
Fixed the FLEXIO I2C issue where the master could not get transfer count successfully.

Fixed the FLEXIO I2C issue where the master could not receive data successfully when
sending data first.

Fixed the Dozen mode configuration error in FLEXIO_I2C_MasterInit API. For en-
ableInDoze = true, the configuration should be 0; for enableInDoze = false, the con-
figuration should be 1.

Fixed the issue that FLEXIO_I2C_MasterTransferBlocking API
called FLEXIO_I2C_MasterTransferCreateHandle, which lead to the
s_flexioHandle/s_flexiolsr/s_flexioType variable being written. Then,
if calling FLEXIO_I2C _MasterTransferBlocking API multiple times, the
s_flexioHandle/s_flexiolsr/s_flexioType variable would not be written any more
due to it being out of range. This lead to the following situation: NonBlocking transfer
APIs could not work due to the fail of register IRQ.

[2.1.1]
* Bug Fixes
— Implemented the FLEXIO_I2C_MasterTransferBlocking API which is defined in header
file but has no implementation in the C file.
[2.1.0]

* New Features

— Added Transfer prefix in transactional APIs.

— Added transferSize in handle structure to record the transfer size.

FLEXIO_I2S

[2.2.2]

* Bug Fixes

— Fixed violations of MISRA C-2012 rule 12.4.
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[2.2.1]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.2.0]
* New Features
— Added timeout mechanism when waiting certain state in transfer API.
* Bug Fixes
— Fixed IAR Pa082 warnings.

— Fixed violations of the MISRA C-2012 rules 10.4, 14.4, 11.8, 11.9, 10.1, 17.7, 11.6, 10.3,
10.7.

[2.1.6]
* Bug Fixes

— Added reset flexio before flexio i2s init to make sure flexio status is normal.

[2.1.5]
* Bug Fixes

— Fixed the issue that I2S driver used hard code for bitwidth setting.

[2.1.4]
* Improvements
— Unified component’s full name to FLEXIO I2S (DMA/EDMA) driver.

[2.1.3]
* Bug Fixes
— The following modifications support FLEXIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer config instead of disabling
module/clock.
* Updated module Enable APIs to only support enable operation.
[2.1.2]

* New Features
— Added configure items for all pin polarity and data valid polarity.
— Added default configure for pin polarity and data valid polarity.
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[2.1.1]
* Bug Fixes
— Fixed FlexIO I2S RX data read error and eDMA address error.
— Fixed FlexIO I2S slave timer compare setting error.
[2.1.0]

* New Features
— Added Transfer prefix in transactional APIs.

— Added transferSize in handle structure to record the transfer size.

FLEXIO_SPI

[2.4.2]
* Bug Fixes

— Fixed FLEXIO__SPI_ MasterTransferBlocking and FLEXIO__SPI_ MasterTransferNonBlocking
issue in CS continuous mode, the CS might not be continuous.

[2.4.1]
* Bug Fixes
— Fixed coverity issues
[2.4.0]

* Improvements

— Supported platforms which don’t have DOZE mode control.

[2.3.5]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.3.4]
* Bug Fixes

— Fixed the txData from void * to const void * in transmit API

[2.3.3]
» Bugfixes

— Fixed cs-continuous mode.
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[2.3.2]
* Improvements
— Changed FLEXIO_SPI_DUMMYDATA to 0x00.

[2.3.1]
» Bugfixes
— Fixed IRQ SHIFTBUF overrun issue when one FLEXIO instance used as multiple SPIs.
[2.3.0]

* New Features
— Supported FLEXIO_SPI slave transfer with continuous master CS signal and CPHA=0.
— Supported FLEXIO_SPI master transfer with continuous CS signal.
— Support 32 bit transfer width.
* Bug Fixes
— Fixed wrong timer compare configuration for dma/edma transfer.

— Fixed wrong byte order of rx data if transfer width is 16 bit, since the we use shifter
buffer bit swapped/byte swapped register to read in received data, so the high byte
should be read from the high bits of the register when MSB.

[2.2.1]
* Bug Fixes
— Fixed bug in FLEXIO_SPI_MasterTransferAbortEDMA that when aborting EDMA trans-
fer EDMA_AbortTransfer should be used rather than EDMA_StopTransfer.
[2.2.0]

* Improvements

— Added timeout mechanism when waiting certain states in transfer driver.

* Bug Fixes
— Fixed MISRA 10.4 issues.
— Added codes in FLEXIO_SPI MasterTransferCreateHandle and

FLEXIO_SPI_SlaveTransferCreateHandle to clear pending NVIC IRQ before enabling
NVIC IRQ, to fix issue of pending IRQ interfering the on-going process.

[2.1.3]
* Improvements
— Unified component full name to FLEXIO SPI(DMA/EDMA) Driver.
* Bug Fixes
— Fixed MISRA issues
* Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.
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[2.1.2]
* Bug Fixes
— The following modification support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer config instead of disabling
module/clock.
* Updated module Enable APIs to only support enable operation.
[2.1.1]
* Bug Fixes

— Fixed bug where FLEXIO SPI transfer data is in 16 bit per frame mode with eDMA.

- Fixed bug when FLEXIO SPI works in eDMA and interrupt mode with 16-bit per frame
and Lsbhfirst.

— Fixed the Dozen mode configuration error in FLEXIO_SPI_MasterInit/FLEXIO_SPI_Slavelnit
API. For enableInDoze = true, the configuration should be 0; for enableInDoze = false,
the configuration should be 1.

* Improvements
— Added #ifndef/#endif to allow users to change the default TX value at compile time.

[2.1.0]
* New Features
— Added Transfer prefix in transactional APIs.
— Added transferSize in handle structure to record the transfer size.
* Bug Fixes

— Fixed the error register address return for 16-bit data write in
FLEXIO_SPI_GetTxDataRegisterAddress.

— Provided independent IRQHandler/transfer APIs for Master and slave to fix the bau-
drate limit issue.

FLEXIO_UART

[2.6.3]
* Bug Fixes

— Fixed coverity issues

[2.6.2]
* Bug Fixes

— Fixed coverity issues
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[2.6.1]
* Improvements

— Improve baudrate calculation method, to support higher frequency FlexIO clock
source.

[2.6.0]
* Improvements

— Supported platforms which don’t have DOZE mode control.

[2.5.1]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.5.0]
e Improvements
— Added API FLEXIO_UART FlushShifters to flush UART fifo.

[2.4.0]
* Improvements
— Use separate data for TX and RX in flexio_uart_transfer_t.
* Bug Fixes

— Fixed bug that when ring buffer is used, if some data is received in ring buffer first be-
fore calling FLEXIO_UART_TransferReceiveNonBlocking, the received data count re-
turned by FLEXIO_UART_TransferGetReceiveCount is wrong.

[2.3.0]
* Improvements

— Added check for baud rate’s accuracy that returns kSta-
tus_FLEXIO_UART BaudrateNotSupport when the best achieved baud rate is not
within 3% error of configured baud rate.

* Bug Fixes

— Added codesin FLEXIO_UART _TransferCreateHandle to clear pending NVIC IRQ before
enabling NVIC IRQ, to fix issue of pending IRQ interfering the on-going process.

[2.2.0]
* Improvements
— Added timeout mechanism when waiting for certain states in transfer driver.
* Bug Fixes
— Fixed MISRA 10.4 issues.
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[2.1.6]
* Bug Fixes
— Fixed IAR Pa082 warnings.
— Fixed MISRA issues
* Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.
[2.1.5]

* Improvements

— Triggered user callback after all the data in ringbuffer were received in
FLEXIO_UART TransferReceiveNonBlocking.

[2.1.4]
* Improvements

— Unified component full name to FLEXIO UART(DMA/EDMA) Driver.

[2.1.3]
* Bug Fixes
— The following modifications support FLEXIO using multiple instances:
% Removed FLEXIO_Reset API in module Init APIs.

* Updated module Deinit APIs to reset the shifter/timer configuration instead of dis-
abling module and clock.

* Updated module Enable APIs to only support enable operation.

[2.1.2]
* Bug Fixes

— Fixed the transfer count calculation issue in FLEXIO_UART_TransferGetReceiveCount,
FLEXIO _UART TransferGetSendCount, FLEXIO UART_TransferGetReceiveCountDMA,
FLEXIO UART TransferGetSendCountDMA, FLEXIO_UART TransferGetReceiveCountEDMA
and FLEXIO_UART TransferGetSendCountEDMA.

— Fixed the Dozen mode configuration error in FLEXIO_UART_Init API. For enableInDoze
=true, the configuration should be 0; for enableInDoze = false, the configuration should
be 1.

— Added code to report errors if the user sets a too-low-baudrate which FLEXIO cannot
reach.

— Disabled FLEXIO_UART receive interrupt instead of all NVICs when reading data from
ring buffer. If ring buffer is used, receive nonblocking will disable all NVIC interrupts
to protect the ring buffer. This had negative effects on other IPs using interrupt.

[2.1.1]
* Bug Fixes

— Changed the API name FLEXIO_UART _StopRingBuffer to
FLEXIO_UART_TransferStopRingBuffer to align with the definition in C file.
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[2.1.0]
* New Features
— Added Transfer prefix in transactional APIs.
— Added txSize/rxSize in handle structure to record the transfer size.
* Bug Fixes

— Added an error handle to handle the situation that data count is zero or data buffer is
NULL.

FLEXIO_UART_EDMA

[2.3.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules.
[2.3.0]

» Refer FLEXIO_UART driver change log to 2.3.0

GPIO
[2.8.2]
* Bug Fixes
— Fixed COVERITY issue that GPIO_GetInstance could return clock array overflow values
due to GPIO base and clock being out of sync.
[2.8.1]
* Bug Fixes
— Fixed CERT INT31-C issues.
[2.8.0]

* Improvements

— Add API GPIO_PortInit/GPIO_PortDeinit to set GPIO clock enable and releasing GPIO
reset.

[2.8.0]
* Improvements

— Add API GPIO_PortInit/GPIO_PortDeinit to set GPIO clock enable and releasing GPIO
reset.

— Remove support for API GPIO_GetPinsDMARequestFlags with GPIO_ISFR_COUNT <= 1.
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[2.7.3]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.7.2]
* New Features

— Support devices without PORT module.

[2.7.1]
* Bug Fixes
— Fixed MISRA C-2012 rule 10.4 issues in GPIO_GpioGetInterruptChannelFlags() function
and GPIO_GpioClearInterruptChannelFlags() function.
[2.7.0]

* New Features
— Added API to support Interrupt select (IRQS) bitfield.

[2.6.0]
* New Features
— Added API to get GPIO version information.
— Added API to control a pin for general purpose input.

— Added some APIs to control pin in secure and previliege status.

[2.5.3]
* Bug Fixes
— Correct the feature macro typo: FSL_FEATURE_GPIO_HAS_NO_INDEP_OUTPUT_CONTORL.
[2.5.2]

¢ Improvements

— Improved GPIO_PortSet/GPIO_PortClear/GPIO_PortToggle functions to support devices
without Set/Clear/Toggle registers.

[2.5.1]
* Bug Fixes
— Fixed wrong macro definition.
— Fixed MISRA C-2012 rule issues in the FGPIO_CheckAttributeBytes() function.
— Defined the new macro to separate the scene when the width of registers is different.
— Removed some redundant macros.

* New Features
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— Added some APIs to get/clear the interrupt status flag when the port doesn’t control
pins’ interrupt.

[2.4.1]
* Improvements
— Improved GPIO_CheckAttributeBytes() function to support 8 bits width GACR register.

[2.4.0]
* Improvements
— APl interface added:

* New APIs were added to configure the GPIO interrupt clear settings.

[2.3.2]
* Bug Fixes
— Fixed the issue for MISRA-2012 check.
% Fixed rule 3.1, 10.1, 8.6, 10.6, and 10.3.
[2.3.1]

* Improvements

— Removed deprecated APIs.

[2.3.0]
* New Features

— Updated the driver code to adapt the case of interrupt configurations in GPIO module.
New APIs were added to configure the GPIO interrupt settings if the module has this
feature on it.

[2.2.1]
* Improvements
— APl interface changes:

* Refined naming of APIs while keeping all original APIs by marking them as dep-
recated. The original APIs will be removed in next release. The main change is
updating APIs with prefix of _PinXXX() and _PortXXX.

[2.1.1]
* Improvements
— APl interface changes:
* Added an API for the check attribute bytes.
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[2.1.0]
* Improvements
— APl interface changes:
* Added “pins” or “pin” to some APIS’ names.

* Renamed “_PinConfigure” to “GPIO_PinInit”.

I3C

[2.14.1]
* Improvements

— Split the function I3C_MasterTransferBlocking to meet the HIS-CCM requirement.

[2.14.0]
* Improvements

— Added the choice to set fast start header with push-pull speed when all targets ad-
dresses have MSB 0 instead of forcing to set it.

— Deleted duplicated busy check in I3C_MasterStart function.

[2.13.1]
* Bug Fixes

— Disabled Rx auto-termination in repeated start interrupt event while transfer API
doesn’t enable it.

— Waited the completion event after loading all Tx data in Tx FIFO.
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.13.0]

* New features
— Added the hot-join support for I13C bus initialization API.

* Bug Fixes
— Setread termination with START at the same time in case unknown issue.
— Set MCTRLITYPE] as 0 for DDR force exit.

* Improvements
— Added the API to reset device count assigned by ENTDAA.

— Provided the method to set global macro I3C_MAX _DEVCNT to determine how many
device addresses ENTDAA can allocate at one time.

— Initialized target management static array based on instance number for the case that
multiple instances are used at the same time.
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[2.12.0]
* Improvements

— Added the slow clock parameter for Controller initialization function to calculate ac-
curate timeout.

* Bug Fixes

— Fixed the issue that BAMATCH field can’t be 0. BAMATCH should be 1 for 1IMHz slow
clock.

[2.11.1]
* Bug Fixes

— Fixed the issue that interrupt API transmits extra byte when subaddress and data size
are null.

— Fixed the slow clock calculation issue.

[2.11.0]
* New features
— Added the START/ReSTART SCL delay setting for the Soc which supports this feature.
* Bug Fixes

— Fixed the issue that ENTDAA process waits Rx pending flag which causes problem
when Rx watermark isn’t 0. Just check the Rx FIFO count.

[2.10.8]
* Improvements

- Support more instances.

[2.10.7]
* Improvements

— Fixed the potential compile warning.

[2.10.6]
* New features

— Added the I3C private read/write with 0X7E address as start.

[2.10.5]
* New features

— Added I3C HDR-DDR transfer support.

[2.10.4]
* Improvements

— Added one more option for master to not set RDTERM when doing I3C Common Com-
mand Code transfer.
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[2.10.3]
* Improvements

— Masked the slave IBI/MR/HJ request functions with feature macro.

[2.10.2]
* Bug Fixes
— Added workaround for errata ERR051617: 13C working with I2C mode creates the un-
intended Repeated START before actual STOP on some platforms.
[2.10.1]
* Bug Fixes
— Fixed the issue that DAA function doesn’t wait until all Rx data is read out from FIFO
after master control done flag is set.
— Fixed the issue that DAA function could return directly although the disabled inter-
rupts are not enabled back.
[2.10.0]

* New features
— Added I3C extended IBI data support.

[2.9.0]
¢ Improvements

— Added adaptive termination for master blocking transfer. Set termination with start
signal when receiving bytes less than 256.

[2.8.2]
* Improvements

— Fixed the build warning due to armgcc strict check.

[2.8.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.
[2.8.0]

* Improvements

— Added API I3C_MasterProcessDAASpecifiedBaudrate for temporary baud rate adjust-
ment when I3C master assigns dynamic address.

[2.7.1]
* Bug Fixes

— Fixed the issue that I3C slave handle STOP event before finishing data transmission.
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[2.7.0]
* Fixed the CCM problem in file fsl_i3c.c.

 Fixed the FSL._FEATURE_I3C_HAS_NO_SCONFIG_IDRAND usage issue in
I3C_GetDefaultConfig and I3C_Init.

[2.6.0]
* Fixed the FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND usage issue in fsl_i3c.h.

* Changed some static functions in fsl_i3c.c as non-static and define the functions in fsl_i3c.h
to make I3C DMA driver reuse:

— I3C_GetIBIType
— I3C_GetIBIAddress
— I3C_SlaveCheckAndClearError

* Changed the handle pointer parameter in IRQ related funtions to void * type to make it
reuse in I3C DMA driver.

» Added new API I3C_SlaveRequestIBIWithSingleData for slave to request single data byte,
this API could be used regardless slave is working in non-blocking interrupt or non-blocking
dma.

* Added new API I3C_MasterGetDeviceListAfterDAA for master application to get the device
information list built up in DAA process.

[2.5.4]

* Improved I3C driver to avoid setting state twice in the SendCommandState of
I3C_RunTransferStateMachine.

» Fixed MISRA violation of rule 20.9.
* Fixed the issue that I3C_MasterEmitRequest did not use Type I3C SDR.

[2.5.3]

* Updated driver for new feature FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH and
FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND.

[2.5.2]
» Updated driver for new feature FSL._FEATURE_I3C_HAS_NO_MERRWARN_TERM.

 Fixed the issue that call to I3C_MasterTransferBlocking API did not generate STOP signal
when NAK status was returned.

[2.5.1]

» Improved the receive terminate size setting for interrupt transfer read, now it’s set at be-
ginning of transfer if the receive size is less than 256 bytes.
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[2.5.0]

* Added new API I3C_MasterRepeatedStartWithRxSize to send repeated start signal with re-
ceive terminate size specified.

* Fixed the status used in I3C_RunTransferStateMachine, changed to use pending interrupts
as status to be handled in the state machine.

» Fixed MISRA 2012 violation of rule 10.3, 10.7.

[2.4.0]
* Bug Fixes
— Fixed KkI3C_SlaveMatchedFlag interrupt is not properly handled in
I3C_SlaveTransferHandleIRQ when it comes together with interrupt
KI3C_SlaveBusStartFlag.
— Fixed the inaccurate I12C baudrate calculation in I3C_MasterSetBaudRate.
— Added new API I3C_MasterGetIBIRules to get registered IBI rules.
— Added new variable isReadTerm in struct _i3c_master_handle for transfer state routine
to check if MCTRL.RDTERM is configured for read transfer.
- Changed to emit Auto IBI in transfer state routine for slave start flag assertion.
— Fixed the slave maxWriteLength and maxReadLength does not be configured into
SMAXLIMITS register issue.
— Fixed incorrect state for IBI in I3C master interrupt transfer IRQ handle routine.
— Added isHotJoin in i3c_slave_config_t to request hot-join event during slave init.
[2.3.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4, 17.7.
— Fixed incorrect HotJoin event index in I3C_GetIBIType.
[2.3.1]
* Bug Fixes
— Fixed theissue that call of I3C_MasterTransferBlocking/I3C_MasterTransferNonBlocking
fails for the case which receive length 1 byte of data.
— Fixed the issue that STOP signal is not sent when NAK status is detected during execu-
tion of I3C_MasterTransferBlocking function.
[2.3.0]

* Improvements

— Added I3C common driver APIs to initialize I3C with both master and slave configura-
tion.

— Updated I3C master transfer callback to function set structure to include callback in-
voke for IBI event and slave2master event.

— Updated I3C master non-blocking transfer model and always enable the interrupts to
be able to re-act to the slave start event and handle slave IBL
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[2.2.0]
* Bug Fixes
— Fixed the issue that I3C transfer size limit to 255 bytes.
[2.1.2]
* Bug Fixes
— Reset default hkeep value to KkI3C_MasterHighKeeperNone in
I3C_MasterGetDefaultConfig
[2.1.1]
* Bug Fixes
— Fixed incorrect FIFO reset operation in I3C Master Transfer APIs.
— Fixed i3c slave IRQ handler issue, slave transmit could be underrun because tx FIFO is
not filled in time right after start flag detected.
[2.1.0]

* Added definitions and APIs for I3C slave functionality, updated previous I3C APIs to support
I3C functionality.

[2.0.0]

 Initial version.

IMU

[2.2.0]
* New Features

— Added IMU_BUSY_POLL_COUNT parameter to prevent infinite polling loops in IMU op-
erations.

— Added timeout mechanism to all polling loops in IMU driver code.

* Improvements
— Enhanced error handling in blocking functions to return timeout status.
— Updated documentation to clarify timeout behavior and return values.
— Added IMU_ERR_TIMEOUT error code for timeout conditions.

[2.1.1]
* Bug Fixes
— Fix MISRA C-2012 violations.
— Fixed IMU_GetStatusFlags bug that returns wrong RX FIFO status.
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[2.1.0]
* Improvements:

— Updated API prototype, remove CIU2_Type from parameters.

[2.0.0]

 Initial version.

LIN

[2.2.4]
* Improvements

- Added Kconfig item LIN_LPUART TRANSMISSION_COMPLETE_TIMEOUT, user can
configure it to none zero value for the while loop to break after retrying
LIN_LPUART _TRANSMISSION_COMPLETE_TIMEOUT times.

[2.2.3]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.2.2]
* Bug Fixes

— Fixed bug in LIN_LPUART _Init, while disabling the LPUART ERROR IRQ, the variable
g_linLpuartErrirqld should be used instead of g linLpuartRxTxIrqld. This is a typo
issue.

[2.2.1]
* Bug Fixes

— Fixed bug in LIN_LPUART_GetTransmitStatus and LIN_LPUART_GetReceiveStatus, if
the current event ID is timeout, then the timeout service has already been executed,
LIN_TIMEOUT should be returned.

— Fixed bug in LIN_LPUART_AutobaudTimerValEval, if the calculated MasterBaudrate
is 0 which means the baudrate is not supported, then there is no need to update the
baudrate configuration, just set the node to idle state.

— Fixed issue in LIN_LPUART_CheckWakeupSignal, the check on the timerGetTimelnter-
valCallback should be executed after the first falling edge rather than the second.

[2.2.0]
* Bug Fixes

— Fixed bug that for lin slave once break field is detected before completing the last frame
no error status is raised.
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[2.1.1]
* Bug Fixes
— Fixed the MISRA C-2012 issue.
* Fixed rules, containing: rule-10.8, 10.3.
— Fixed bug in LIN_MakeChecksumByte, when frame ID is 0x3D the PID should be 0x7D.
[2.1.0]

* Improvements
— Updated the driver to support LIN stack.

* For LIN_LPUART_Init() function, if run successfully, the return is LIN_SUCCESS in-
stead of LIN_INITIALIZED.

* Changed the LIN event ID name from “LIN_RECV_SYNC_OK” to “LIN_SYNC_OK”.

% Changed the LIN event ID name from “LIN_RECV_SYNV_ERROR” to
“LIN_SYNV_ERROR”.

* Changed the definition macro name “LIN_MAKE_PARITY” to “MAKE_PARITY”.
* Changed the definition macro name “LIN_CHECK_PARITY” to “CHECK_PARITY”.
* Bug Fixes
— Fixed the MISRA C-2012 issue.

* Fixed rules, containing: rule-17.7, rule-14.4, rule-11.9, rule-10.4, rule-10.3, rule-
10.7, rule-10.1, rule-8.6, rule-8.4, rule-11.3, rule-10.8, and rule-16.1.

[2.0.1]
* Bug Fixes
— Fixed bug where resting LPUART FIFO initializes the LPUART module.
[2.0.0]

 Initial version.

LPADC

[2.9.3]
* Improvements

— Add timeout for while loop code.

[2.9.2]
* Improvements
— Fixed CERT-C issues.
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[2.9.1]
* Bug Fixes
— Fixed incorrect channel B FIFO selection logic.
[2.9.0]
* Bug Fixes
— Add code to handle the case where GCC[GAIN_CAL] is a signed number.
— Split LPADC_FinishAutoCalibration function into two functions.
— Improved LPADC driver.
[2.8.4]
* Bug Fixes
— Remove function ‘LPADC_SetOffsetValue’ assert statement, this statement may cause
runtime errors in existing code.
[2.8.3]
* Bug Fixes
— Fixed SDK lpadc driver examples compile issue, move condition ‘commandld <
ADC_CV_COUNT’ to a more appropriate location.
[2.8.2]
* Bug Fixes
— Fixed the violations of MISRA C-2012 rule 18.1, 10.3, 10.1 and 10.4.
[2.8.1]
* Bug Fixes
— Fixed LPADC sample mode enum name mistake.
[2.8.0]

* Improvements

— Release peripheral from reset if necessary in init function.
* Bug Fixes

— Fixed function LPADC_GetConvResult() issue.

— Fixed function LPADC_SetConvCommandConfig() bugs.

[2.7.2]
* Improvements
— Use feature macros instead of header file macros.
* Bug Fixes
— Fixed the violations of MISRA C-2012 rule 10.1, 10.3, 10.4 and 14.3.
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[2.7.1]

* Improvements
— Corrected descriptions of several functions.
— Improved function LPADC_GetOffsetValue and LPADC_SetOffsetValue.
— Revert changes of feature macros for lpadc.
— Use feature macros instead of header file macros.

* Bug Fixes
— Fixed the violations of MISRA C-2012 rule 10.8.
— Fixed the violations of MISRA C-2012 rule 10.1, 10.3, 10.4 and 14.3.

[2.7.0]
* Improvements
— Added supports of CFG2 register.

— Removed some useless macros.

[2.6.2]
* Bug Fixes
- Fixed the violations of MISRA C-2012 rules.
— Fixed LPADC driver code compile error issue.
[2.6.1]

* Improvements

— Updated the use of macros in the driver code.

[2.6.0]
* Improvements

— Added the API LPADC_SetOffset12BitValue() to configure 12bit ADC conversion offset
trim value manually.

— Added the API LPADC_SetOffset16BitValue() to configure 16bit ADC conversion offset
trim value manually.

— Added API to set offset calibration mode.

— Added configuration of alternate channel.

— Updated auto calibration API and added calibration value conversion API.
* New feature

— Added API LPADC_EnableHardwareTriggerCommandSelection() to enable trigger
commands controlled by ADC_ETC.

— Updated LPADC_DoAutoCalibration() to allow doing something else before the ADC ini-
titialization to be totally complete. Enhance initialization duration time of the ADC.

— Added two new APISs to get/set calibration value.
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[2.5.2]
* Improvements

— Added while loop, LPADC_GetConvResult() will return only when the FIFO will not be

empty.
[2.5.1]
* Bug Fixes
— Fixed some typos in Lpadc driver comments.
[2.5.0]

* Improvements

— Added missing items to enable trigger interrupts.

[2.4.0]
* New features

— Added APIs to get/clear trigger status flags.

[2.3.0]
* Improvements

— Removed LPADC_MeasureTemperature() function for the LPADC supports different
temperature sensor calculation equations.

[2.2.1]
* Improvements

— Optimized LPADC_MeasureTemperature() function to support the specific series with
flash solidified calibration value.

— Clean doxygen warnings.
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3, rule 10.8 and rule 17.7.

[2.2.0]
* New Feature

— Added API LPADC_MeasureTemperature() to get correct temperature from the internal
Sensor.

* Improvements
— Separated lpadc_conversion_resolution_mode_t with related feature macro.
* Bug Fixes
— Fixed the violations of MISRA C-2012 rules:
* Rule 10.3,10.4, 10.6, 10.7 and 17.7.
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[2.1.1]
* Improvements
— Updated the gain calibration formula.

— Used feature to segregate the new item KLPADC_TriggerPriorityPreemptSubsequently.

[2.1.0]
* New Features
— Added the API LPADC_SetOffsetValue() to support configure offset trim value manually.
— Added the API LPADC_DoOffsetCalibration() to do offset calibration independently.
* Improvements

— Improved the usage of macros and removed invalid macros.

[2.0.2]
* Improvements

— Added support for platforms with 2 FIFOs and different calibration measures.

[2.0.1]
* Bug Fixes
— Ensured the API LPADC_SetConvCommandConfig configure related registers correctly.
[2.0.0]

« Initial version.

LPCMP

[2.3.2]
* Improvements
— Fixed LPCMP CERT-C issues.

[2.3.1]
* Improvements

— Update LPCMP driver to be compatible with platforms that do not support LPCMP nano
power mode selection.
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[2.3.0]
* New Feature
— Added some new features for platforms which support
* Plus input source selection.
* Minus input source selection.
#% CMP to DAC link.
* Improvements
— Removed some new features for platforms which doesn’t support

% Functional clock source selection.

*

DAC high power mode selection.

* Round Robin clock source selection.

*

Round Robin trigger source selection.

*

Round Robin channel sample numbers setting.
* Round Robin channel sample time threshold setting.

#* Round Robin internal trigger configuration.

[2.2.0]
* Improvements
- Change FSL_FEATURE_LPCMP_HAS_NO_CCRO_CMP_STOP_EN to
FSL_FEATURE_LPCMP_HAS_CCRO_CMP_STOP_EN.
[2.1.3]

* New Feature

— Added new macro to handle the case where some instances do not have the CCRO
CMP_STOP_EN bit field.

[2.1.2]
* New Feature

— Add macros to be compatible with some platforms that do not have the CCRO
CMP_STOP_EN bitfield.

[2.1.1]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.0]
* New Features:

— Supported round robin mode and window mode feature.
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[2.0.3]
* Bug Fixes:
— Fixed the violation of MISRA-2012 rule 17.7.

[2.0.2]
* Bug Fixes:
— The current API LPCMP_ClearStatusFlags has to check w1c bits.

[2.0.1]

* Added control macro to enable/disable the CLOCK code in current driver.

[2.0.0]

« Initial version.

LPI2C
[2.6.1]
* Bug Fixes
— Fixed coverity issues.
[2.6.0]

* New Feature
— Added common IRQ handler entry LPI2C_DriverIRQHandler.

[2.5.7]
* Improvements

— Added support for separated IRQ handlers.

[2.5.6]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.5.5]
* Bug Fixes
— Fixed LPI2C_Slavelnit() - allow to disable SDA/SCL glitch filter.
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[2.5.4]
* Bug Fixes
— Fixed LPI2C_MasterTransferBlocking() - the return value was sometime affected by call
of LPI2C_MasterStop().
[2.5.3]

* Improvements
— Added handler for LPI2C7 and LPI2C8.

[2.5.2]

* Bug Fixes
— Fixed ERRO51119 to ignore the nak flag when IGNACK=1 in
LPI2C_MasterCheckAndClearError.

[2.5.1]

* Bug Fixes

— Added bus stop incase of bus stall in LPI2C_MasterTransferBlocking.
* Improvements

— Release peripheral from reset if necessary in init function.

[2.5.0]
¢ New Features
— Added new function LPI2C_SlaveEnableAckStall to enable or disable ACKSTALL.

[2.4.1]
* Improvements

— Before master transfer with transactional APIs, enable master function while disable
slave function and vise versa for slave transfer to avoid the one affecting the other.

[2.4.0]
* Improvements
— Split some functions, fixed CCM problem in file fsl_lpi2c.c.
* Bug Fixes

— Fixed bug in LPI2C_MasterInit that the MCFGR2’s value set in
LPI2C_MasterSetBaudRate may be overwritten by mistake.

[2.3.2]
* Improvements
— Initialized the EDMA configuration structure in the LPI2C EDMA driver.
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[2.3.1]
* Improvements

— Updated LPI2C_GetCyclesForWidth to add the parameter of minimum cycle, because
for master SDA/SCL filter, master bus idle/pin low timeout and slave SDA/SCL filter
configuration, 0 means disabling the feature and cannot be used.

* Bug Fixes
— Fixed bug in LPI2C_SlaveTransferHandleIRQ that when restart detect event happens
the transfer structure should not be cleared.

— Fixed bug in LPI2C_RunTransferStateMachine, that when only slave address is trans-
ferred or there is still data remaining in tx FIFO the last byte’s nack cannot be ignored.

— Fixed bug in slave filter doze enable, that when FILTDZ is set it means disable rather
than enable.

— Fixed bug in the usage of LPI2C_GetCyclesForWidth. First its return value cannot be
used directly to configure the slave FILTSDA, FILTSCL, DATAVD or CLKHOLD, because
the real cycle width for them should be FILTSDA+3, FILTSCL+3, FILTSCL+DATAVD+3
and CLKHOLD+3. Second when cycle period is not affected by the prescaler value,
prescaler value should be passed as 0 rather than 1.

— Fixed wrong default setting for LPI2C slave. If enabling the slave tx SCL stall, then
the default clock hold time should be set to 250ns according to 12C spec for 100kHz
standard mode baudrate.

— Fixed bug that before pushing command to the tx FIFO the FIFO occupation should be
checked first in case FIFO overflow.

[2.3.0]
* New Features
— Supported reading more than 256 bytes of data in one transfer as master.
— Added API LPI2C_GetInstance.
* Bug Fixes

— Fixed bug in LPI2C_MasterTransferAbortEDMA, LPI2C_MasterTransferAbort and
LPI2C_MasterTransferHandleIRQ that before sending stop signal whether master is
active and whether stop signal has been sent should be checked, to make sure no FIFO
error or bus error will be caused.

— Fixed bug in LPI2C master EDMA transactional layer that the bus error cannot be
caught and returned by user callback, by monitoring bus error events in interrupt
handler.

— Fixed bug in LPI2C_GetCyclesForWidth that the parameter used to calculate clock cycle
should be 2Aprescaler rather than prescaler.

— Fixed bug in LPI2C_MasterInit that timeout value should be configured after baudrate,
since the timeout calculation needs prescaler as parameter which is changed during
baudrate configuration.

— Fixed bug in LPI2C_MasterTransferHandleIRQ and LPI2C_RunTransferStateMachine
that when master writes with no stop signal, need to first make sure no data remains
in the tx FIFO before finishes the transfer.

[2.2.0]

* Bug Fixes
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— Fixed issue that the SCL high time, start hold time and stop setup time do not meet 12C
specification, by changing the configuration of data valid delay, setup hold delay, clock
high and low parameters.

— MISRA C-2012 issue fixed.
* Fixed rule 8.4, 13.5, 17.7, 20.8.

[2.1.12]
* Bug Fixes
— Fixed MISRA advisory 15.5 issues.
[2.1.11]
* Bug Fixes
— Fixed the bug that, during master non-blocking transfer, after the last byte is
sent/received, the KLPI2C_MasterNackDetectFlag is expected, so master should not
check and clear KLPI2C_MasterNackDetectFlag when remainingBytes is zero, in case
FIFO is emptied when stop command has not been sent yet.
— Fixed the bug that, during non-blocking transfer slave may nack master while master
is busy filling tx FIFO, and NDF may not be handled properly.
[2.1.10]
* Bug Fixes

— MISRA C-2012 issue fixed.
* Fixed rule 10.3, 14.4, 15.5.
— Fixed unaligned access issue in LPI2C_RunTransferStateMachine.
— Fixed uninitialized variable issue in LPI2C_MasterTransferHandleIRQ.

— Used linked TCD to disable tx and enable rx in read operation to fix the issue that for
platform sharing the same DMA request with tx and rx, during LPI2C read operation if
interrupt with higher priority happened exactly after command was sent and before
tx disabled, potentially both tx and rx could trigger dma and cause trouble.

— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 11.6, 11.9, 14.4, 17.7.
- Fixed the waitTimes variable not re-assignment issue for each byte read.
* New Features
— Added the IRQHandler for LPI2C5 and LPI2C6 instances.
* Improvements
— Updated the LPI2C_WAIT_TIMEOUT macro to unified name I2C_RETRY_TIMES.

[2.1.9]
* Bug Fixes
— Fixed Coverity issue of unchecked return value in I2C_RTOS_Transfer.

— Fixed Coverity issue of operands did not affect the result in LPI2C_SlaveReceive and
LPI2C_SlaveSend.
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— Removed STOP signal wait when NAK detected.

— Cleared slave repeat start flag before transmission started
in LPI2C_SlaveSend/LPI2C_SlaveReceive. The issue was that
LPI2C_SlaveSend/LPI2C_SlaveReceive did not handle with the reserved repeat
start flag. This caused the next slave to send a break, and the master was always in
the receive data status, but could not receive data.

[2.1.8]
* Bug Fixes
— Fixed the transfer issue with LPI2C_MasterTransferNonBlocking,
KLPI2C_TransferNoStopFlag, with the wait transfer done through callback in a
way of not doing a blocking transfer.
— Fixed the issue that STOP signal did not appear in the bus when NAK event occurred.
[2.1.7]
* Bug Fixes
— Cleared the stopflag before transmission started in LPI2C_SlaveSend/LPI2C_SlaveReceive.
The issue was that LPI2C_SlaveSend/LPI2C_SlaveReceive did not handle with the re-
served stop flag and caused the next slave to send a break, and the master always
stayed in the receive data status but could not receive data.
[2.1.6]
* Bug Fixes
— Fixed driver MISRA build error and C++ build error in LPI2C_MasterSend and
LPI2C_SlaveSend.
— Reset FIFO in LPI2C Master Transfer functions to avoid any byte still remaining in FIFO
during last transfer.
— Fixed the issue that LPI2C_MasterStop did not return the correct NAK status in the bus
for second transfer to the non-existing slave address.
[2.1.5]
* Bug Fixes
— Extended the Driver IRQ handler to support LPI2C4.
— Changed to use ARRAY_SIZE(kLpi2cBases) instead of FEATURE COUNT to decide the
array size for handle pointer array.
[2.1.4]
* Bug Fixes

— Fixed the LPI2C_MasterTransferEDMA receive issue when LPI2C shared same request
source with TX/RX DMA request. Previously, the API used scatter-gather method,
which handled the command transfer first, then the linked TCD which was pre-set with
the receive data transfer. The issue was that the TX DMA request and the RX DMA re-
quest were both enabled, so when the DMA finished the first command TCD transfer
and handled the receive data TCD, the TX DMA request still happened due to empty
TX FIFO. The result was that the RX DMA transfer would start without waiting on the
expected RX DMA request.
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— Fixed the issue by enabling IntMajor interrupt for the command TCD and checking if
there was a linked TCD to disable the TX DMA request in LPI2C_MasterEDMACallback
APL

[2.1.3]
* Improvements

— Added LPI2C_WATI_TIMEOUT macro to allow the user to specify the timeout times for
waiting flags in functional API and blocking transfer API.

— Added LPI2C_MasterTransferBlocking API.

[2.1.2]
* Bug Fixes
— In LPI2C_SlaveTransferHandleIRQ, reset the slave status to idle when stop flag was
detected.
[2.1.1]
* Bug Fixes
— Disabled the auto-stop feature in eDMA driver. Previously, the auto-stop feature was
enabled at transfer when transferring with stop flag. Since transfer was without stop
flag and the auto-stop feature was enabled, when starting a new transfer with stop
flag, the stop flag would be sent before the new transfer started, causing unsuccesful
sending of the start flag, so the transfer could not start.
— Changed default slave configuration with address stall false.
[2.1.0]

* Improvements
— API name changed:
# LPI2C_MasterTransferCreateHandle -> LPI2C_MasterCreateHandle.
* LPI2C_MasterTransferGetCount -> LPI2C_MasterGetTransferCount.
* LPI2C_MasterTransferAbort -> LPI2C_MasterAbortTransfer.
* LPI2C_MasterTransferHandleIRQ -> LPI2C_MasterHandleInterrupt.
* LPI2C_SlaveTransferCreateHandle -> LPI2C_SlaveCreateHandle.
* LPI2C_SlaveTransferGetCount -> LPI2C_SlaveGetTransferCount.
* LPI2C_SlaveTransferAbort -> LPI2C_SlaveAbortTransfer.
* LPI2C_SlaveTransferHandleIRQ -> LPI2C_SlaveHandleInterrupt.

[2.0.0]

« Initial version.
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LPI2C_EDMA

[2.4.4]
* Improvements

— Added support for 2KB data transfer

[2.4.3]
* Improvements

— Added support for separated IRQ handlers.

[2.4.2]
¢ Improvements

— Add EDMA ext API to accommodate more types of EDMA.

[2.4.1]
» Refer LPI2C driver change log 2.0.0 to 2.4.1

LPIT
[2.1.2]
* Bug Fixes
— Fix CERT INT31-C issues.
[2.1.1]

* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.0]
* Improvements

— Add new function LPIT_SetTimerValue to set timeout period.

[2.0.2]
* Improvements

— Improved LPIT SetTimerPeriod implementation, configure timeout value with LPIT
ticks minus 1 generate more correct interval.

— Added timeout value configuration check for LPIT_SetTimerPeriod, at least input 3
ticks for calling LPIT_SetTimerPeriod.

* Bug Fixes
— Fixed MISRA C-2012 rule 17.7 violations.
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[2.0.1]
* Bug Fixes
— MISRA C-2012 issue fixed.
% Fixed rules, containing: rule-10.3, rule-14.4, rule-15.5.
[2.0.0]

 Initial version.

LPSPI
[2.7.2]
* Bug Fixes
— Fixed coverity issues.
[2.7.1]
* Bug Fixes
— Workaround for errata ERR050607
— Workaround for errata ERR010655
[2.7.0]

* New Feature
— Added common IRQ handler entry LPSPI_DriverIRQHandler.

[2.6.10]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.6.9]
* Bug Fixes
— Fixed reading of TCR register
— Workaround for errata ERR050606

[2.6.8]
* Bug Fixes
— Fixed build error when SPI_RETRY TIMES is defined to non-zero value.
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[2.6.7]
* Bug Fixes

— Fixed the txData from void * to const void * in transmit API _lpspi_master_handle and
_lpspi_slave_handle.

[2.6.6]
* Bug Fixes
— Added LPSPI register init in LPSPI_MasterInit incase of LPSPI register exist.

[2.6.5]
* Improvements

— Introduced FSL_FEATURE_LPSPI_HAS_NO_PCSCFG and FSL_FEATURE_LPSPI_HAS_NO_MULTI_WIDTF
for conditional compile.

— Release peripheral from reset if necessary in init function.

[2.6.4]
* Bug Fixes
— Added LPSPI6_DriverIRQHandler for LPSPI6 instance.
[2.6.3]
* Hot Fixes
— Added macro switch in function LPSPI_Enable about ERRATA051472.
[2.6.2]
* Bug Fixes
— Disabled Ipspi before LPSPI_MasterSetBaudRate incase of LPSPI opened.
[2.6.1]
* Bug Fixes
— Fixed return value while calling LPSPI WaitTxFifoEmpty in function LP-
SPI_MasterTransferNonBlocking.
[2.6.0]
e Feature
— Added the new feature of multi-IO SPI .
[2.5.3]
* Bug Fixes

— Fixed 3-wire txmask of handle vaule reentrant issue.
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[2.5.2]
* Bug Fixes
— Workaround for errata ERR051588 by clearing FIFO after transmit underrun occurs.
[2.5.1]
* Bug Fixes
— Workaround for errata ERR050456 by resetting the entire module using LP-
SPIn_CR[RST] bit.
[2.5.0]
* Bug Fixes
— Workaround for errata ERR011097 to wait the TX FIFO to go empty when writing TCR
register and TCR[TXMSK] value is 1.
— Added API LPSPI_WaitTxFifoEmpty for wait the txfifo to go empty.
[2.4.7]
* Bug Fixes
— Fixed bug that the SR[REF] would assert if software disabled or enabled the LPSPI mod-
ule in LPSPI_Enable.
[2.4.6]

¢ Improvements

— Moved the configuration of registers for the 3-wire Ipspi mode to the LPSPI_MasterInit
and LPSPI_Slavelnit function.

[2.4.5]
* Improvements

— Improved LPSPI_MasterTransferBlocking send performance when frame size is 1-byte.

[2.4.4]
* Bug Fixes

— Fixed LPSPI_MasterGetDefaultConfig incorrect default inter-transfer delay calculation.

[2.4.3]
* Bug Fixes

— Fixed bug that the ISR response speed is too slow on some platforms, resulting in the
first transmission of overflow, Set proper RX watermarks to reduce the ISR response
times.
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[2.4.2]
* Bug Fixes

— Fixed bug that LPSPI_MasterTransferBlocking will modify the parameter txbuff and
rxbuff pointer.

[2.4.1]
* Bug Fixes

— Fixed bug that LPSPI_SlaveTransferNonBlocking can’t detect RX error.

[2.4.0]
* Improvements

— Split some functions, fixed CCM problem in file fsl_lpspi.c.

[2.3.1]
* Improvements
- Initialized the EDMA configuration structure in the LPSPI EDMA driver.
* Bug Fixes

— Fixed bug that function LPSPI_MasterTransferBlocking should return after the trans-
fer complete flag is set to make sure the PCS is re-asserted.

[2.3.0]
* New Features

— Supported the master configuration of sampling the input data using a delayed clock
to improve slave setup time.

[2.2.1]
* Bug Fixes

— Fixed bug in LPSPI_SetPCSContinous when disabling PCS continous mode.

[2.2.0]
* Bug Fixes

— Fixed bug in 3-wire polling and interrupt transfer that the received data is not correct
and the PCS continous mode is not working.

[2.1.0]
¢ Improvements

— Improved LPSPI_SlaveTransferHandleIRQ to fill up TX FIFO instead of write one data
to TX register which improves the slave transmit performance.

— Added new functional APIs LPSPI SelectTransferPCS and LPSPI_SetPCSContinous to
support changing PCS selection and PCS continous mode.

* Bug Fixes
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— Fixed bug in non-blocking and EDMA transfer APIs that kStatus_InvalidArgument is
returned if user configures 3-wire mode and full-duplex transfer at the same time, but
transfer state is already set to KLPSPI_Busy by mistake causing following transfer can
not start.

— Fixed bug when LPSPI slave using EDMA way to transfer, tx should be masked when tx
data is null, otherwise in 3-wire mode which tx/rx use the same pin, the received data
will be interfered.

[2.0.5]
* Improvements
— Added timeout mechanism when waiting certain states in transfer driver.
* Bug Fixes
— Fixed the bug that LPSPI can not transfer large data using EDMA.
— Fixed MISRA 17.7 issues.
— Fixed variable overflow issue introduced by MISRA fix.

- Fixed issue that rxFifoMaxBytes should be calculated according to transfer width
rather than FIFO width.

— Fixed issue that completion flag was not cleared after transfer completed.

[2.0.4]
* Bug Fixes
— Fixed in LPSPI_MasterTransferBlocking that master rxfifo may overflow in stall con-
dition.
— Eliminated IAR Pa082 warnings.
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.6, 11.9, 14.2, 14.4, 15.7, 17.7.
[2.0.3]
* Bug Fixes
— Removed LPSPI_Reset from LPSPI_MasterInit and LPSPI_Slavelnit, because this API
may glitch the slave select line. If needed, call this function manually.
[2.0.2]

* New Features

— Added dummy data set up API to allow users to configure the dummy data to be trans-
ferred.

— Enabled the 3-wire mode, SIN and SOUT pins can be configured as input/output pin.

[2.0.1]
* Bug Fixes

— Fixed the bug that the clock source should be divided by the PRESCALE setting in LP-
SPI_MasterSetDelayTimes function.
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— Fixed the bug that LPSPI_MasterTransferBlocking function would hang in some corner
cases.

» Optimization

— Added #ifndef/#endif to allow user to change the default TX value at compile time.

[2.0.0]

 Initial version.

LPSPI_EDMA

[2.4.7]
* Bug Fixes
— Add macro LPSPI_ALIGN_TCD_SIZE_MASK to align an address to edma_tcd_t size.

[2.4.6]
* Improvements

— Increased transmit FIFO watermark to ensure whole transmit FIFO will be used during
data transfer.

[2.4.5]
* Bug Fixes
— Fixed reading of TCR register
— Workaround for errata ERR050606
[2.4.4]

* Improvements

— Add EDMA ext API to accommodate more types of EDMA.

[2.4.3]
* Improvements

— Supported 32K bytes transmit in DMA, improve the max datasize in LP-
SPI_MasterTransferEDMALite.

[2.4.2]
* Improvements

— Added callback status in EDMA_LpspiMasterCallback and EDMA_LpspiSlaveCallback
to check transferDone.
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[2.4.1]
* Improvements
— Add the TXMSK wait after TCR setting.

[2.4.0]
* Improvements

— Separated LPSPI_MasterTransferEDMA functions to LP-
SPI_MasterTransferPrepareEDMA and LPSPI_MasterTransferEDMALite to optimize
the process of transfer.

LPTMR

[2.2.1]
* Bug Fixes
— Fix CERT INT31-C issues.

[2.2.0]
* Improvements

— Updated lptmr_prescaler_clock_select_t, only define the valid options.

[2.1.1]
* Improvements
— Updated the characters from “PTMR” to “LPTMR” in
“FSL_FEATURE_PTMR_HAS_NO_PRESCALER_CLOCK_SOURCE_1_SUPPORT”  feature
definition.
[2.1.0]

* Improvements
— Implement for some special devices’ not supporting for all clock sources.
* Bug Fixes

— Fixed issue when accessing CMR register.

[2.0.2]
* Bug Fixes
— Fixed MISRA-2012 issues.
% Rule 10.1.
[2.0.1]

* Improvements
— Updated the LPTMR driver to support 32-bit CNR and CMR registers in some devices.
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[2.0.0]

 Initial version.

LPUART

[2.9.1]
* Bug Fixes

— Fixed coverity issues.

[2.9.0]
* New Feature
— Added support for swap TXD and RXD pins.
— Added common IRQ handler entry LPUART DriverIRQHandler.

[2.8.3]
¢ Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.8.2]
* Bug Fix
— Fixed the bug that LPUART_TransferEnable16Bit controled by wrong feature macro.

[2.8.1]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
% Fixed rule-5.3, rule-5.8, rule-10.4, rule-11.3, rule-11.8.

[2.8.0]
* Improvements

— Added support of DATA register for 9bit or 10bit data transmit in write and
read API. Such as: LPUART_WriteBlocking16bit, LPUART ReadBlocking16bit,
LPUART TransferEnable16Bit LPUART_WriteNonBlocking16bit,
LPUART_ReadNonBlocking16bit.

[2.7.7]
* Bug Fixes

— Fixed the bug that baud rate calculation overflow when srcClock_Hz is 528MHz.
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[2.7.6]
* Bug Fixes
— Fixed LPUART_Enablelnterrupts and LPUART_DisableInterrupts bug that blocks if the
LPUART address doesn’t support exclusive access.
[2.7.5]

* Improvements

— Release peripheral from reset if necessary in init function.

[2.7.4]
* Improvements

— Added support for atomic register accessing in LPUART_Enablelnterrupts and
LPUART _DisableInterrupts.

[2.7.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 15.7.

[2.7.2]
* Bug Fix

— Fixed the bug that the OSR calculation error when lupart init and lpuart set baud rate.

[2.7.1]
* Improvements
— Added support for LPUART_BASE_PTRS_NS in security mode in file fsl_lpuart.c.

[2.7.0]
* Improvements

— Split some functions, fixed CCM problem in file fsl_lpuart.c.

[2.6.0]
* Bug Fixes

— Fixed bug that when there are multiple lpuart instance, unable to support different
ISR.

[2.5.3]
* Bug Fixes

- Fixed comments by replacing unused status flags KLPUART_NoiseErrorInRxDataRegFlag
and KkLPUART_ParityErrorInRxDataRegFlag with KLPUART_NoiseErrorFlag and
KLPUART_ParityErrorFlag.
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[2.5.2]
* Bug Fixes

— Fixed bug that when setting watermark for TX or RX FIFQ, the value may exceed the
maximum limit.

* Improvements

— Added check in LPUART_TransferDMAHandleIRQ and
LPUART _TransferEdmaHandleIRQ to ensure if user enables any interrupts other
than transfer complete interrupt, the dma transfer is not terminated by mistake.

[2.5.1]
* Improvements
— Use separate data for TX and RX in Ipuart_transfer_t.
* Bug Fixes

— Fixed bug that when ring buffer is used, if some data is received in ring buffer first be-
fore calling LPUART_TransferReceiveNonBlocking, the received data count returned
by LPUART _TransferGetReceiveCount is wrong.

[2.5.0]
* Bug Fixes

— Added missing interrupt enable masks KLPUART MatchlInterruptEnable and
KLPUART_Match2InterruptEnable.

— Fixed bug in LPUART Enablelnterrupts, = LPUART_DisableIlnterrupts and
LPUART_GetEnabledInterrupts that the BAUD[LBKDIE] bit field should be soc
specific.

— Fixed bug in LPUART_TransferHandleIRQ that idle line interrupt should be disabled
when rx data size is zero.

— Deleted unused status flags kLPUART NoiseErrorInRxDataRegFlag and
KLPUART _ParityErrorInRxDataRegFlag, since firstly their function are the same
as KLPUART _NoiseErrorFlag and KLPUART _ParityErrorFlag, secondly to obtain them
one data word must be read out thus interfering with the receiving process.

— Fixed bug in LPUART_GetStatusFlags that the STAT[LBKDIF], STAT[MA1F] and
STAT[MAZ2F] should be soc specific.

— Fixed bug in LPUART _ClearStatusFlags that tx/rx FIFO is reset by mistake when clear-
ing flags.

- Fixed bug in LPUART_TransferHandleIRQ that while clearing idle line flag the other
bits should be masked in case other status bits be cleared by accident.

— Fixed bug of race condition during LPUART transfer using transactional APIs, by dis-
abling and re-enabling the global interrupt before and after critical operations on in-
terrupt enable register.

— Fixed DMA/eDMA transfer blocking issue by enabling tx idle interrupt after
DMA/eDMA transmission finishes.

* New Features

— Added APIs LPUART_GetRxFifoCount/LPUART_GetTxFifoCount to get rx/tx FIFO data
count.

— Added APIs LPUART SetRxFifoWatermark/LPUART SetTxFifoWatermark to set rx/tx
FIFO water mark.
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[2.4.1]
* Bug Fixes
— Fixed MISRA advisory 17.7 issues.
[2.4.0]

* New Features

— Added APIs to configure 9-bit data mode, set slave address and send address.

[2.3.1]
* Bug Fixes
— Fixed MISRA advisory 15.5 issues.
[2.3.0]

* Improvements

— Modified LPUART_TransferHandleIRQ so that txState will be set to idle only when all
data has been sent out to bus.

— Modified LPUART _TransferGetSendCount so that this API returns the real byte count
that LPUART has sent out rather than the software buffer status.

— Added timeout mechanism when waiting for certain states in transfer driver.

[2.2.8]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
* Fixed rule-10.3, rule-14.4, rule-15.5.

— Eliminated Pa082 warnings by assigning volatile variables to local variables and using
local variables instead.

— Fixed MISRA issues.
# Fixed rules 10.1, 10.3, 10.4, 10.8, 14.4, 11.6, 17.7.
* Improvements

— Added check for KLPUART_TransmissionCompleteFlag in LPUART_WriteBlocking,
LPUART_TransferHandleIRQ, LPUART TransferSendDMACallback and
LPUART SendEDMACallback to ensure all the data would be sent out to bus.

— Rounded up the calculated sbr value in LPUART_SetBaudRate and LPUART Init to
achieve more acurate baudrate setting. Changed osr from uint32_t to uint8_t since
osr’s bigest value is 31.

— Modified LPUART_ReadBlocking so that if more than one receiver errors occur, all sta-
tus flags will be cleared and the most severe error status will be returned.
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[2.2.7]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
* Fixed rule-12.1, rule-17.7, rule-14.4, rule-13.3, rule-14.4, rule-10.4, rule-10.8, rule-
10.3, rule-10.7, rule-10.1, rule-11.6, rule-13.5, rule-11.3, rule-13.2, rule-8.3.
[2.2.6]
* Bug Fixes
— Fixed the issue of register’s being in repeated reading status while dealing with the
IRQ routine.
[2.2.5]
* Bug Fixes
— Do not set or clear the TIE/RIE bits when using LPUART_EnableTxDMA and
LPUART_EnableRxDMA.
[2.2.4]

* Improvements
— Added hardware flow control function support.

— Added idle-line-detecting feature in LPUART TransferNonBlocking function. If an idle
line is detected, a callback is triggered with status kStatus_LPUART_IdleLineDetected
returned. This feature may be useful when the received Bytes is less than the expected
received data size. Before triggering the callback, data in the FIFO (if has FIFO) is read
out, and no interrupt will be disabled, except for that the receive data size reaches 0.

— Enabled the RX FIFO watermark function. With the idle-line-detecting feature enabled,
users can set the watermark value to whatever you want (should be less than the RX
FIFO size). Data is received and a callback will be triggered when data receive ends.

[2.2.3]
* Improvements

— Changed parameter type in LPUART_RTOS_Init struct from rtos_lpuart_config to
Ipuart_rtos_config _t.

* Bug Fixes

— Disabled LPUART receive interrupt instead of all NVICs when reading data from ring
buffer. Otherwise when the ring buffer is used, receive nonblocking method will dis-
able all NVICs to protect the ring buffer. This may has a negative effect on other IPs
that are using the interrupt.

[2.2.2]
* Improvements
— Added software reset feature support.
— Added software reset API in LPUART _Init.
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[2.2.1]
* Improvements

— Added separate RX/TX IRQ number support.

[2.2.0]
* Improvements
— Added support of 7 data bits and MSB.

[2.1.1]
* Improvements
— Removed unnecessary check of event flags and assert in LPUART_RTOS_Receive.
— Added code to always wait for RX event flag in LPUART_RTOS_Receive.

[2.1.0]
* Improvements

— Update transactional APIs.

LPUART_EDMA

[2.4.0]
» Refer LPUART driver change log 2.1.0 to 2.4.0

LTC

[2.0.17]
* Bug fix:

- Fix CMAC for payloads over one block, and if BRIC is present on the device, remove
XCBC and “decrypt key” functionality

[2.0.16]
* Bug fix:
— Fix unitialized GCC warning in LTC_AES_GenerateDecryptKey().

[2.0.15]
* Bug fix:
— Fix MISRA-2012 issues.
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[2.0.14]
* Improvements:

— Add feature macro FSL_FEATURE_LTC_HAS_NO_CLOCK_CONTROL_BIT into
LTC_Deinit function.

[2.0.13]
* Improvements:

— Add feature macro FSL_FEATURE_LTC_HAS NO_CLOCK _CONTROL_BIT into LTC_init
function.

[2.0.12]
* Bug fix:
— Fix AES Decrypt in CBC modes fail when used kKLTC_DecryptKey.

[2.0.11]
* Bug fix:
— Fix MISRA-2012 issues.

[2.0.10]
* Bug fix:
— Fix MISRA-2012 issues.

[2.0.9]
* Bug fix:

— Fix sign-compare warning in ltc_set_context and in ltc_get_context.

[2.0.8]
* Bug fix:

— Fixed coverity issues introduced in 2.0.7

[2.0.7]
* Bug fix:
— Fixed MISRA-2012 issues
* Fixed rule 15.7. 10.1. 8.6. 10.7. 10.3, 11.6, 11.3, 10.8, 16.1.

[2.0.6]
* Bug fix:

— Fixed [KPSDK-23603][LTC] AES Decrypt in ECB and CBC modes fail when ciphertext
size > 0xff0 bytes.
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[2.0.5]
* Improvements:
— Fixed MISRA issues
* Fixed rule 15.7, rule 14.4, rule 10.4, rule 18.4, rule 17.7, 5.7, 12.2.
[2.0.4]

* Improvements:

— Constant LTC_PKHA_CompareBigNum() processing time.

[2.0.3]
* Bug fix:
— Fixed LTC_PKHA_CompareBigNum() in case an integer argument is an array of all ze-
ros.
[2.0.2]
* Bug fix:
— Fixed [KPSDK-10932][LTC][SHA] LTC_HASH() blocks indefinitely when message size
exceeds 4080 Bytes.
[2.0.1]
* Bug fix:
— Fixed c++ build warning in block_to_ififo() functions.
[2.0.0]

« Initial version.

MCM

[2.2.0]
* Improvements

— Support platforms with less features.

[2.1.0]
e Others
— Remove byteID from mcm_lmem_fault_attribute_t for document update.
[2.0.0]

 Initial version.
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MSCM

[2.0.0]

 Initial version.

MU

[2.7.0]
* New Features
— Added API MU_GetRxStatusFlags.

[2.6.0]
* New Features
— Added API MU_GetInterruptsPending.

[2.5.1]
* Bug Fixes
— Fixed the bug that MU_TriggerGeneralPurposelnterrupts and MU_TriggerInterrupts
may trigger previous triggered general purpose interrupts again by mistake.
[2.5.0]

* New Features
— Supported more than 4 general purpose interrupts.

— Added seperate APIs for general purpose interrupts.

[2.4.0]
* Improvements

— Supported the case that some features only avaiable with specific instances. These
features include Hardware Reset, Boot Peer Core, Hold Reset. When using the features
with instances which don’t support them, driver will report error.

[2.3.3]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.3.2]
* Improvements

— Supported platforms which don’t have CCRO[RSTH], CCRO[CLKE], CCRO[HR],
CCRO[HRM].
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[2.3.1]
* Bug Fixes
— Fixed build error for platforms which have CCRO[RSTH], but no CCRO[NMTI].
[2.3.0]

* New features
— Added support for i. MX RT7xx.

[2.2.1]
* Bug Fixes
— Fixed issue that MU_GetInstance() is defined but never used.
[2.2.0]

* New features

— Added support for i. MX RT118x.
* Bug Fixes

— Fixed general purpose interrupt bug.
* Other Changes

— Change _mu_interrupt_trigger item value.

[2.1.2]
* Bug Fixes

— Fixed bug that general purpose interrupt can’t be configured.

[2.1.1]
* Bug Fixes
— Fixed MISRA C-2012 issues.

[2.1.0]
* Improvements

— Added new enum mu_msg_reg_index_t.

[2.0.0]

 Initial version.
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PORT
[2.5.1]
* Bug Fixes
— Fix CERT INT31-C issues.
[2.5.0]
* Bug Fixes
— Correct the KPORT_MuxAsGpio for some platforms.
[2.4.1]
* Bug Fixes
— Fixed the violations of MISRA C-2012 rules: 10.1, 10.8 and 14.4.
[2.4.0]

* New Features

— Updated port_pin_config_t to support input buffer and input invert.

[2.3.0]
* New Features
— Added new APIs for Electrical Fast Transient(EFT) detect.
— Added new API to configure port voltage range.

[2.2.0]
* New Features
— Added new api PORT_EnablePinDoubleDriveStrength.

[2.1.1]
* Bug Fixes
— Fixed the violations of MISRA C-2012 rules: 10.1, 10.4011.3011.8, 14.4.
[2.1.0]

* New Features

— Updated the driver code to adapt the case of the interrupt configurations in GPIO mod-
ule. Will move the pin configuration APIs to GPIO module.

[2.0.2]
* Other Changes

— Added feature guard macros in the driver.

1.5. ChangeLog 117



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.0.1]
* Other Changes
— Added “const” in function parameter.

— Updated some enumeration variables’ names.

RTC
[2.3.3]
* Bug Fixes
— Fix RTC_GetDatetime function validating datetime issue.
[2.3.2]

* Improvements

— Handle errata 010716: Disable the counter before setting alarm register and then reen-
able the counter.

[2.3.1]
* Bug Fixes
— Fixed CERT INT31-C violations.
[2.3.0]

* Improvements
— Added API RTC_EnableLPOClock to set 1kHz LPO clock.
— Added API RTC_EnableCrystalClock to replace API RTC_SetClockSource.

[2.2.2]
* Improvements

— Refine _rtc_interrupt_enable order.

[2.2.1]
* Bug Fixes
— Fixed the issue of Pa082 warning.
— Fixed the issue of bit field mask checking.
— Fixed the issue of hard code in RTC_Init.
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[2.2.0]
* Bug Fixes
— Fixed MISRA C-2012 issue.
* Fixed rule contain: rule-17.7, rule-14.4, rule-10.4, rule-10.7, rule-10.1, rule-10.3.
- Fixed central repository code formatting issue.
* Improvements

— Added an API for enabling wakeup pin.

[2.1.0]
* Improvements

— Added feature macro check for many features.

[2.0.0]

« Initial version.

SEMAA42

[2.1.0]
* New Features

— Added SEMA42_BUSY_POLL_COUNT parameter to prevent infinite polling loops in
SEMAA42 operations.

— Added timeout mechanism to all polling loops in SEMA42 driver code.
* Improvements

— Updated SEMA42_Lock function to return status_t instead of void for better error han-
dling.

— Enhanced documentation to clarify timeout behavior and return values.

[2.0.4]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.3]
¢ Improvements
— Changed to implement SEMA42_ILock base on SEMA42_TryLock.

[2.0.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.
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[2.0.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3, 10.4, 14.4, 18.1.
[2.0.0]

 Initial version.

SFA

[2.1.3]
* Improvements

— Add timeout for APIs with dfmea issues.

[2.1.2]
* Improvements

— Updated SFA_ClearStatusFlag() function to support clearing all status flags.

[2.1.1]
* Improvements
— Updated SFA driver code to reduce code redundancy.

— Updated the use of macros in the driver code to enable the CUT pin function.

[2.1.0]
* Improvements
— Updated how the clock frequency under test is calculated.
— Supported configuration reference clock source.
— Added clock count limit APIs.

— Added macros to support fields that are configurable in different instances.

[2.0.1]
* Bug Fixes
— Fixed the issue in SFA_ModeOCalculate function.
* Improvements

— For the devices that support RF SFA, cast the peripheral structure to SFA_Type.

[2.0.0]

¢ Initial version.
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SMSCM

[2.0.0]

 Initial version.

SPC

[2.6.1]
* Improvements

— Add timeout for while loop code.

[2.6.0]
* New Features

— Added new feature FSL_FEATURE_SPC_HAS_SC_SPC_LP_REQ_BIT for compatibility
with new platforms that do not support the SPC SC[SPC_LP_REQ] bitfield.

[2.5.0]
* New Features

— Added new function group to support high power feature.

[2.4.1]
* Improvements

— Added the new feature FSI._FEATURE_SPC_HAS_SC_REG_BUSY to support the device
which has the SC[REG_BUSY] bitfield.

[2.4.0]
* Improvements

— Set functions of VD_SYS_CFG[LVSEL] configuration as deprecated, since this bit filed is
reserved for all devices.

[2.3.0]
* Improvements
— Added SPC_SetSRAMOperateVoltage() to set SRAM operate voltage.
* Bug Fixes
— Fixed the issue in SPC_SetDCDCBurstConfig() function.
— Fixed a bug that is SPC has VDD_DS the voltage is not configured correctly.
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[2.2.0]
* Bug Fixes
— The default value of ACTIVE_CFG[CORELDO_VDD_DS] bitis 1, removed code of set that
bit.

— Fixed an issue of SPC_SetDCDCBurstConfig() to avoid program stuck in a while loop.
— Removed some duplicate code that never reached.
* Improvements

— Added two APIs to control Vdd core glitch detect feature in Active/lowpower modes.

[2.1.0]
* Improvements
— Improved the spc_dcdc_voltage_level t enumeration.
— Added some low power request check APIs.

— Added SPC_SoftwareGatePowerSwitch() and SPC_PowerModeControlPowerSwitch()
function.

— If APIs’ parameters is in type of structure pointer, set it to const structure pointer.
* Bug Fixes

— Fixed the issue in SPC_SetDCDCRefreshCount() function.

— Fixed some issues in voltage detect enable APIs.

— Fixed some issues in Bandgap control APIs.

— Fixed some issues in regulator active/lowpower mode configuration APIs.

[2.0.2]
* Bug Fixes

— Fixed the doxygen issue by adding missed comments.

[2.0.1]
* Bug Fixes

— The enumerator spc_core_ldo_voltage_level t may different for different devices,
added the macro to separate different scenes.

[2.0.0]

 Initial version.

SYSPM

[2.3.1]
* Improvements

— Add timeout for while loop.
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[2.3.0]
* New Features

— Supported instruction counter.

[2.2.0]
* New Features
— Supported platforms which only have one monitor.
— Supported platforms whose instrction counter can’t be cleared.

— Supported platforms whose counter can’t be disabled.

[2.1.0]
* New Features
— Added new APIs SYSPM_Init and SYSPM_Deinit.

[2.0.0]

« Initial version.

TPM

[2.4.0]
* New Feature

— Added while loop timeout for MOD CnV CnSC and SC register write sequence.

— Change the return type from void to status_t for following API:
* TPM_DisableChannel
* TPM_EnableChannel
* TPM_ SetupOutputCompare
* TPM_ SetTimerPeriod
* TPM_ StopTimer

[2.3.6]
* Bug Fixes
— Fixed CERT INT30-C INT31-C issue for TPM_ SetupDualEdgeCapture.
[2.3.5]

* New Feature
— Added IRQ handler entry for TPM2.
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[2.3.4]
* New Feature
— Added common IRQ handler entry TPM_DriverIRQHandler.

[2.3.3]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.

[2.3.2]
* Bug Fixes
— Fixed ERR008085 TPM writing the TPMx_MOD or TPMx_CnV registers more than once
may fail when the timer is disabled.
[2.3.1]
* Bug Fixes
— Fixed compilation error when macro FSL_SDK_DISABLE_DRIVER_CLOCK_CONTROL is
1.
[2.3.0]

* Improvements

— Create callback feature for TPM match and timer overflow interrupts.

[2.2.4]
* Improvements
- Add feature macros(FSL_FEATURE_TPM_HAS_GLOBAL_TIME_BASE_EN,
FSL_FEATURE_TPM_HAS_GLOBAL_TIME_BASE_SYNC).
[2.2.3]

¢ Improvements

— Release peripheral from reset if necessary in init function.

[2.2.2]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4.

[2.2.1]
* Bug Fixes

— Fixed CCM issue by splitting function from TPM_SetupPwm() function to reduce func-
tion complexity.

— Fixed violations of MISRA C-2012 rule 17.7.
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[2.2.0]
* Improvements
— Added TPM_SetChannelPolarity to support select channel input/output polarity.

— Added TPM_EnableChannelExtTrigger to support enable external trigger input to be
used by channel.

— Added TPM_CalculateCounterClkDiv to help calculates the counter clock prescaler.
— Added TPM_GetChannelValue to support get TPM channel value.
— Added new TPM configuration.
* syncGlobalTimeBase
* extTriggerPolarity
* chnlPolarity
— Added new PWM signal configuration.
* secPauseLevel
* Bug Fixes

— Fixed TPM_SetupPwm can’t configure 0% combined PWM issues.

[2.1.1]
* Improvements

— Add feature macro for PWM pause level select feature.

[2.1.0]
* Improvements
— Added TPM_EnableChannel and TPM_DisableChannel APIs.
— Added new PWM signal configuration.
% pauseLevel - Support select output level when counter first enabled or paused.

* enableComplementary - Support enable/disable generate complementary PWM
signal.

* deadTimeValue - Support deadtime insertion for each pair of channels in combined
PWM mode.

* Bug Fixes

— Fixed issues about channel MSnB:MSnA and ELSnB:ELSnA bit fields and CnV register
change request acknowledgement. Writes to these bits are ignored when the interval
between successive writes is less than the TPM clock period.

[2.0.8]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1, 10.4,10.7 and 14.4.

[2.0.7]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4 and 17.7.
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[2.0.6]
* Bug Fixes
- Fixed Out-of-bounds issue.
[2.0.5]
* Bug Fixes
— Fixed MISRA-2012 rules.
% Rule 10.6, 10.7
[2.0.4]
* Bug Fixes
— Fixed ERR050050 in functions TPM_SetupPwm/TPM_UpdatePwmDutycycle. When
TPM was configured in EPWM mode as PS = 0, the compare event was missed on the
first reload/overflow after writing 1 to the CnV register.
[2.0.3]
* Bug Fixes
— MISRA-2012 issue fixed.
* Fixed rules: rule-12.1, rule-17.7, rule-16.3, rule-14.4, rule-1.3, rule-10.4, rule-10.3,
rule-10.7, rule-10.1, rule-10.6, and rule-18.1.
[2.0.2]
* Bug Fixes
— Fixed issues in functions TPM_SetupPwm/TPM_UpdateChnlEdgeLevelSelect
/TPM_SetupInputCapture/TPM_SetupOutputCompare/TPM_SetupDualEdgeCapture,
wait acknowledgement when the channel is disabled.
[2.0.1]
* Bug Fixes
— Fixed TPM_UpdateChnIEdgeLevelSelect ACK wait issue.
— Fixed the issue that TPM_SetupdualEdgeCapture could not set FILTER register.
— Fixed TPM_UpdateChnEdgeLevelSelect ACK wait issue.
[2.0.0]

« Initial version.

126 Chapter 1. KW47-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

TRDC

[2.3.0]
* New Features
— Added API TRDC_EnableProcessorDomainAssignment to disable/enable DAC.
* Bug Fixes
— Fixed MISRA violation of missing function declaration.

— Fixed wrong operation of domain mask in TRDC_MbcNseClearAll and
TRDC_MrcDomainNseClear.

[2.2.1]
* Bug Fixes
— Fixed MISRA violations of rule 10.3.
[2.2.0]

* New Features

— Added new APIs to support SoC with more than one processor core.

[2.1.1]
* Bug Fixes
— Fixed MISRA violations of rule 10.3, 10.6, 10.7 and 18.1.
[2.1.0]

* Improvements
— Modified some of the addressing method according to the device header file’s update.
— Modified flash address configuration structure and default setting.
* New Features
— Added API to set flash logic window array address.
* Bug Fixes
— Fixed wrong return value of TRDC_GetFlashLogicalWindowPbase.

- Fixed bug in TRDC_GetAndClearFirstSpecificDomainError that the error status is
cleared by mistake before obtained by software.

— Fixed MISRA violations of rule 10.3, 10.4, 10.6 and 10.8.

[2.0.0]

 Initial version.
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TRGMUX

[2.0.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1, 10.3, 10.8.

[2.0.0]

 Initial version.

TSTMR

[2.0.2]
* Improvements
— Support 24MHz clock source.
* Bugfix
— Fix MISRA C-2012 Rule 10.4 issue.

— Read of TSTMR HIGH must follow TSTMR LOW atomically: require masking interrupt
around 2 LSB / MSB accesses.

[2.0.1]
* Bugfix
— Restrict to read with 32-bit accesses only.
— Restrict that TSTMR LOW read occurs first, followed by the TSTMR HIGH read.
[2.0.0]

 Initial version.

VBAT

[2.1.1]
* Improvements

— Added timeout for while loop.

[2.1.0]
* Improvements

— Both FROCFGA and LDOCFGA registers are set as internal register, removed corre-
sponding interfaces.
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[2.0.0]

 Initial version.

VREF

[2.4.0]
* Improvements
— Support TEST_UNLOCK and TRIMO registers read and write.

[2.3.0]
* Improvements

— Add feature macros for compatibility with some platforms that don’t have
CSR[LPBG_BUF_EN] and UTRIM[TRIM2V1].

[2.2.2]
* Bug Fixes
— Fixed typo in vref_buffer_mode_t enumerator.
[2.2.1]

* Improvements

— Updated VREF driver code to reduce code redundancy.

[2.2.0]
* Improvements
— Remove API VREF_SetTrimVal and VREF_GetTrimVal

— Add new API VREF_SetVrefTrimVal,VREF SetTrim21Val,VREF_ GetVrefTrimVal and
VREF_GetTrim21Val

— Updated VREF driver code to conform to VREF IP architecture.

[2.1.0]
* Improvements
— Remove API VREF_SetTrimVal and VREF_GetTrimVal

— Add new API VREF SetVrefTrimVal,VREF SetTrim21ValL,VREF GetVrefTrimVal and
VREF_GetTrim21Val

— Updated VREF driver code to conform to VREF IP architecture.
* Bug Fixes

— Fix issue which progeam stuck in VREF_Init
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[2.0.0]

 Initial version.

WDOG32

[2.2.0]
* Improvements

— Added while loop timeout config value for WDOG32 reconfiguration and unlock se-
quence.

— Change the return type of WDOG32_Init, WDOG32_Deinit and WDOG32_Unlock from
void to status_t.

[2.1.0]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.4]
* Improvements

— To ensure that the reconfiguration is inside 128 bus clocks unlock window, put all re-
configuration APIs in quick access code section.

[2.0.3]
* Bug Fixes
- Fixed the noncompliance issue of the reference document.
* Waited until for new configuration to take effect by checking the RCS bit field.
* Waited until for registers to be unlocked by checking the ULK bit field.
* Improvements

— Added 128 bus clocks delay ensures a smooth transition before restarting the counter
with the new configuration when there is no RCS status bit.

[2.0.2]
* Bug Fixes
— MISRA C-2012 issue fixed.
* Fixed rules, containing: rule-10.3, rule-14.4, rule-15.5.
— Fixed the issue of the inseparable process interrupted by other interrupt source.
* WDOG32_Refresh
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[2.0.1]
* Bug Fixes
— WDOG must be configured within its configuration time period.
* Added WDOG32_Init API to quick access section.
* Defined register variable in WDOG32_Init API.
[2.0.0]

¢ Initial version.

WUU

[2.4.0]
* New Features
— Added WUU_ClearExternalWakeupPinsConfig() to clear settings of PDC and PE register.

[2.3.0]
* New Features
— Added WUU_ClearInternalWakeUpModulesConfig() to clear settings of DM and ME reg-

ister.
[2.2.1]
* Bug Fixes
— Fixed WUU_SetPinFilterConfig() unable to set edge detection of pin filter config.
— Fixed wrong macro used in WUU_GetPinFilterFlag() function.
[2.2.0]

* New Features

— Added the WUU_GetExternalWakeupPinFlag() and WUU_ClearExternalWakeupPinFlag(
function .

[2.1.0]
* New Features

— Added the WUU_GetModulelnterruptFlag() function to support the devices that
equipped MF register.

[2.0.0]

« Initial version.
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1.6 Driver API Reference Manual

This section provides a link to the Driver API RM, detailing available drivers and their usage to
help you integrate hardware efficiently.

KW47B427ZB7

1.7 Middleware Documentation

Find links to detailed middleware documentation for key components. While not all onboard
middleware is covered, this serves as a useful reference for configuration and development.

1.7.1 Wireless Bluetooth LE host stack and applications

examples__wireless_examples_ bluetooth_docs

1.7.2 Wireless Connectivity Framework

framework

1.7.3 Multicore

Multicore SDK

1.7.4 FreeMASTER

freemaster

1.7.5 FreeRTOS

FreeRTOS
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2.1 CACHE: LPCAC CACHE Memory Controller

static inline void LICACHE_ EnableCodeCache(void)
Enables the processor code bus cache.

static inline void LICACHE_ DisableCodeCache(void)
Disables the processor code bus cache.

static inline void LICACHE_ InvalidateCodeCache(void)
Invalidates the processor code bus cache.

void LICACHE_ InvalidateICacheByRange(uint32_t address, uint32_t size_byte)
Invalidates L1 instrument cache by range.

Parameters
* address — The start address of the memory to be invalidated.
* size_byte — The memory size.
static inline void L1CACHE_ InvalidateDCacheByRange(uint32_t address, uint32_t size_byte)
Invalidates L1 data cache by range.
Parameters
* address — The start address of the memory to be invalidated.
* size_byte — The memory size.
static inline void L1CACHE_ CleanDCacheByRange(uint32_t address, uint32_t size_byte)
Cleans L1 data cache by range.

The cache is write through mode, so there is nothing to do with the cache flush/clean oper-
ation.

Parameters
* address — The start address of the memory to be cleaned.
* size_byte — The memory size.

static inline void L1CACHE_ CleanInvalidateDCacheByRange(uint32_t address, uint32_t
size_byte)

Cleans and Invalidates L1 data cache by range.
Parameters

* address — The start address of the memory to be clean and invalidated.
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* size_ byte — The memory size.

static inline void ICACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates instruction cache by range.

Parameters
¢ address — The physical address.
* size_ byte — size of the memory to be invalidated.

static inline void DCACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates data cache by range.

Parameters
¢ address — The physical address.
* size_byte — size of the memory to be invalidated.

static inline void DCACHE_ CleanByRange(uint32_t address, uint32_t size_bhyte)
Clean data cache by range.

Parameters
* address — The physical address.
* size_byte — size of the memory to be cleaned.

static inline void DCACHE_ CleanInvalidateByRange(uint32_t address, uint32_t size_byte)
Cleans and Invalidates data cache by range.

Parameters
* address — The physical address.
* size_byte — size of the memory to be Cleaned and Invalidated.

FSL CACHE DRIVER_ VERSION
cache driver version 2.1.1.

2.2 CCM32K: 32kHz Clock Control Module

void CCM32K__Enable32kFro(CCM32K_Type *base, bool enable)
Enable/Disable 32kHz free-running oscillator.

Note: There is a start up time before clocks are output from the FRO.

Note: To enable FRO32k and set it as 32kHz clock source please follow steps:

CCM32K __Enable32kFro(base, true); //Enable FRO analog oscillator.

CCM32K _ DisableCLKOutToPeripherals(base, mask); //Disable clock out.

CCM32K _ SelectClockSource(base, kCCM32K _ClockSourceSelectFro32k); //Select FRO32k as clock,
—ssource.

while(CCM32K__GetStatus(base) = kCCM32K _32kFroActiveStatusFlag); //Check FOR32k is active,,
—and in used.

CCM32K__ EnableCLKOutToPeripherals(base, mask); //Enable clock out if needed.

Parameters
* base — CCM32K peripheral base address.
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* enable — Boolean value to enable or disable the 32kHz free-running oscil-
lator. true &#8212; Enable 32kHz free-running oscillator. false &#8212;
Disable 32kHz free-running oscillator.

static inline void CCM32K_ Lock32kFroWriteAccess(CCM32K_Type *base)
Lock all further write accesses to the FRO32K_CTRL register until a POR occurs.
Parameters
* base — CCM32K peripheral base address.
static inline uint16_t CCM32K_ Get32kFroTrimValue(CCM32K_Type *base)
Get frequency trim value of 32kHz free-running oscillator.
Parameters
* base — CCM32K peripheral base address.

Returns
The current trim value.

void CCM32K_Set32kFroTrimValue(CCM32K_Type *base, uint16_t trimValue)
Set the frequency trim value of 32kHz free-running oscillator by software.

Note: The frequency is decreased monotonically when the trimValue is changed progres-
sively from 0x0U to 0x7FFU.

Note: Ifthe FRO32 isenabled before invoking this function, then in this function the FRO32
will be disabled, after updating trim value the FRO32 will be re-enabled.

Parameters
* base — CCM32K peripheral base address.
* trimValue — The frequency trim value.

static inline void CCM32K _ Disable32kFrolFRLoad(CCM32K_Type *base, bool disable)
Disable/Enable the function of setting 32kHz free-running oscillator trim value when IFR
value gets loaded in the SOC.

Parameters
* base —- CCM32K peripheral base address.

* disable — Boolean value to disable or enable IFR loading function. true
&#8212; Disable IFR loading function. false &#8212; Enable IFR loading
function.

static inline void CCM32K_Lock32kFroTrimWriteAccess(CCM32K_Type *base)
Lock all further write accesses to the FRO32K_TRIM register until a POR occurs.
Parameters
* base — CCM32K peripheral base address.

void CCM32K_Set32kOscConfig(CCM32K_Type *base, ccm32k_osc_mode_t mode, const
ccm32k_osc_config_t *config)

Config 32k Crystal Oscillator.

Note: When the mode selected as KkCCM32K_Disable32kHzCrystalOsc or
kCCM32K_Bypass32kHzCrystalOsc the parameter config is useless, so it can be set as
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“NULL”.

Note: To enable OSC32K and select it as clock source of 32kHz please follow steps:

CCM32K _Set32kOscConfig(base, kCCM32K__Enable32kHzCrystalOsc, config); //Enable OSC32k and,
—set config.

while((CCM32K__ GetStatus(base) & kCCM32K 32kOscReadyStatusFlag) == 0UL); //Check if
—0OSC32K is stable.

CCM32K _ DisableCLKOutToPeripherals(base, mask); //Disable clock out.

CCM32K _ SelectClockSource(base, kCCM32K ClockSourceSelectOsc32k); //Select OSC32k as clock
—ssource.

while((CCM32K _ GetStatus(base) & kCCM32K_32kOscActiveStatusFlag) == 0UL); //Check if |
—OSC32K is used as clock source.

CCM32K__EnableCLKOutToPeripherals(base, mask); //Enable clock out.

Parameters
* base — CCM32K peripheral base address.
» mode — The mode of 32k crystal oscillator.
* config — The pointer to the structure ccm32k_osc_config_t.

static inline void CCM32K _ Lock32kOscWriteAccess(CCM32K_Type *base)
Lock all further write accesses to the OSC32K_CTRL register until a POR occurs.

Parameters
* base — CCM32K peripheral base address.

void CCM32K__EnableClockMonitor(CCM32K_Type *base, bool enable)
Enable/disable clock monitor.

Parameters
* base — CCM32K peripheral base address.
* enable — Used to enable/disable clock monitor.
— turn Enable clock monitor.
- false Disable clock monitor.

static inline void CCM32K _SetClockMonitorFreqTrimValue(CCM32K_Type *base,
ccm32k_clock_monitor._freq_trim_value_t
trimValue)

Set clock monitor frequency trim value.
Parameters
* base — CCM32K peripheral base address.

e trimValue — Clock minitor frequency trim value, please refer to
ccm32k_clock_monitor_freq_trim_value_t.

static inline void CCM32K__SetClockMonitorDivideTrimValue(CCM32K_Type *base,
ccm32k_clock_monitor_divide_trim value_t
trimValue)

Set clock monitor divide trim value.
Parameters
* base — CCM32K peripheral base address.
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* trimValue — Clock minitor divide trim value, please refer to
ccm32Kk_clock_monitor_divide_trim_value_t.

void CCM32K __SetClockMonitorConfig(CCM32K_Type *base, const
ccm32k_clock_monitor_config t *config)

Config clock monitor one time, including frequency trim value, divide trim value.
Parameters
* base — CCM32K peripheral base address.
* config — Pointer to ccm32k_clock_monitor_config_t structure.
static inline void CCM32K__ LockClockMonitorWriteAccess(CCM32K_Type *base)
Lock all further write accesses to the CLKMON_CTRL register until a POR occurs.
Parameters
* base — CCM32K peripheral base address.

static inline void CCM32K_ EnableCLKOutToPeripherals(CCM32K_Type *base, uint8_t
peripheralMask)

Enable 32kHz clock output to selected peripherals.
Parameters
* base — CCM32K peripheral base address.

* peripheralMask — The mask of peripherals to enable 32kHz clock output,
should be the OR’ed value of ccm32k_clock_output_peripheral t.

static inline void CCM32K_ DisableCLKOutToPeripherals(CCM32K_Type *base, uint8_t
peripheralMask)

Disable 32kHz clock output to selected peripherals.
Parameters
* base — CCM32K peripheral base address.

* peripheralMask — The mask of peripherals to disable 32kHz clock output,
should be the OR’ed value of ccm32k_clock_output_peripheral t.

static inline void CCM32K_ SelectClockSource(CCM32K_Type *base,
ccm32k_clock_source_select_t clockSource)

Select CCM32K module’s clock source which will be provide to the device.

Parameters
* base — CCM32K peripheral base address.
* clockSource — Used to select clock source, please refer to

ccm32k_clock_source_select_t for details.

static inline void CCM32K_ LockClockGateWriteAccess(CCM32K_Type *base)
Lock all further write access to the CGC32K register until a POR occurs.

Parameters
* base — CCM32K peripheral base address.

static inline uint32_t CCM32K__ GetStatusFlag(CCM32K_Type *base)
Get the status flag.

Parameters
* base — CCM32K peripheral base address.
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Returns
The status flag of the current node. The enumerator of status flags have been
provided, please see the Enumerations title for details.

ccm32k_state_t CCM32K__GetCurrentState(CCM32K_Type *base)
Get current state.

Parameters
* base — CCM32K peripheral base address.

Returns
The CCM32K’s current state, please refer to ccm32k_state_t for details.

ccm32k_clock_source_t CCM32K_ GetClockSource(CCM32K_Type *base)
Return current clock source.

Parameters
* base — CCM32K peripheral base address.
Return values
* kCCM32K ClockSourceNone — The none clock source is selected.

* kCCM32K _ClockSource32kFro — 32kHz free-running oscillator is selected as
clock source.

* kCCM32K__ClockSource32kOsc — 32kHz crystal oscillator is selected as clock
source..

FSL_CCM32K_DRIVER_VERSION
CCM32K driver version 2.2.0.
enum _ ccm32k_osc_ xtal cap

The enumerator of internal capacitance of OSC’s XTAL pin.
Values:
enumerator kCCM32K__OscXtalOpFCap

The internal capacitance for XTAL pin is OpF.
enumerator kCCM32K__OscXtal2pFCap

The internal capacitance for XTAL pin is 2pF.
enumerator kCCM32K__OscXtaldpFCap

The internal capacitance for XTAL pin is 4pF.
enumerator kCCM32K_ OscXtal6pFCap

The internal capacitance for XTAL pin is 6pF.
enumerator kCCM32K__OscXtal8pFCap

The internal capacitance for XTAL pin is 8pF.
enumerator kCCM32K_ OscXtallOpFCap

The internal capacitance for XTAL pin is 10pF.
enumerator kCCM32K_ OscXtall2pFCap

The internal capacitance for XTAL pin is 12pF.
enumerator kCCM32K _ OscXtall4pFCap

The internal capacitance for XTAL pin is 14pF.

enumerator kCCM32K_ OscXtall6pFCap
The internal capacitance for XTAL pin is 16pF.
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enumerator kCCM32K_ OscXtall8pFCap
The internal capacitance for XTAL pin is 18pF.

enumerator kCCM32K__ OscXtal20pFCap

The internal capacitance for XTAL pin is 20pF.
enumerator kCCM32K__ OscXtal22pFCap

The internal capacitance for XTAL pin is 22pF.
enumerator kCCM32K__ OscXtal24pFCap

The internal capacitance for XTAL pin is 24pF.
enumerator kCCM32K_ OscXtal26pFCap

The internal capacitance for XTAL pin is 26pF.
enumerator kCCM32K__ OscXtal28pFCap

The internal capacitance for XTAL pin is 28pF.
enumerator kCCM32K_ OscXtal30pFCap

The internal capacitance for XTAL pin is 30pF.

enum _ ccm32k_osc_extal cap

The enumerator of internal capacitance of OSC’s EXTAL pin.
Values:
enumerator kCCM32K__ OscExtalOpFCap

The internal capacitance for EXTAL pin is OpE.
enumerator kCCM32K__ OscExtal2pFCap

The internal capacitance for EXTAL pin is 2pF.
enumerator kCCM32K__ OscExtal4dpFCap

The internal capacitance for EXTAL pin is 4pF.
enumerator kCCM32K_OscExtal6pFCap

The internal capacitance for EXTAL pin is 6pF.
enumerator kCCM32K_OscExtal8pFCap

The internal capacitance for EXTAL pin is 8pF.
enumerator kCCM32K__OscExtall0pFCap

The internal capacitance for EXTAL pin is 10pF.
enumerator kCCM32K__OscExtal12pFCap

The internal capacitance for EXTAL pin is 12pF.
enumerator kCCM32K__OscExtal14pFCap

The internal capacitance for EXTAL pin is 14pF.
enumerator kCCM32K__OscExtal16pFCap

The internal capacitance for EXTAL pin is 16pF.
enumerator kCCM32K__ OscExtal18pFCap

The internal capacitance for EXTAL pin is 18pF.
enumerator kCCM32K__ OscExtal20pFCap

The internal capacitance for EXTAL pin is 20pF.

enumerator kCCM32K_ OscExtal22pFCap
The internal capacitance for EXTAL pin is 22pF.
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enumerator kCCM32K_ OscExtal24pFCap
The internal capacitance for EXTAL pin is 24pF.

enumerator kCCM32K_ OscExtal26pFCap
The internal capacitance for EXTAL pin is 26pF.

enumerator kCCM32K_ OscExtal28pFCap
The internal capacitance for EXTAL pin is 28pF.

enumerator kCCM32K_ OscExtal30pFCap
The internal capacitance for EXTAL pin is 30pF.

enum _ccm32k_osc_fine adjustment_ value

The enumerator of osc amplifier gain fine adjustment. Changes the oscillator amplitude by
modifying the automatic gain control (AGC).

Values:
enumerator kCCM32K__OscFineAdjustmentRange0

enum _ ccm32k_osc__coarse_adjustment_ value

The enumerator of osc amplifier coarse fine adjustment. Tunes the internal transconduc-
tance (gm) by increasing the current.

Values:

enumerator kCCM32K_ OscCoarseAdjustmentRange(
enumerator kCCM32K_ OscCoarseAdjustmentRangel
enumerator kCCM32K__OscCoarseAdjustmentRange2
enumerator kCCM32K__ OscCoarseAdjustmentRange3

enum _ccm32k osc__mode
The enumerator of 32kHz oscillator.
Values:

enumerator kCCM32K_ Disable32kHzCrystalOsc
Disable 32kHz Crystal Oscillator.

enumerator kCCM32K__Enable32kHzCrystalOsc
Enable 32kHz Crystal Oscillator.

enumerator kCCM32K__ Bypass32kHzCrystalOsc
Bypass 32kHz Crystal Oscillator, use the 32kHz Oscillator or external 32kHz clock.

The enumerator of CCM32K status flag.
Values:

enumerator kCCM32K_ 32kOscReadyStatusFlag
Indicates the 32kHz crystal oscillator is stable.

enumerator kCCM32K_ 32kOscActiveStatusFlag

Indicates the 32kHz crystal oscillator is active and in use.
enumerator kCCM32K_32kFroActiveStatusFlag

Indicates the 32kHz free running oscillator is active and in use.

enumerator kCCM32K __ClockDetectStatusFlag
Indicates the clock monitor has detected an error.
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enum _ccm32k state
The enumerator of module state.
Values:
enumerator kCCM32K Both32kFro32kOscDisabled
Indicates both 32kHz free running oscillator and 32kHz crystal oscillator are disabled.
enumerator kCCM32K_ Only32kFroEnabled
Indicates only 32kHz free running oscillator is enabled.
enumerator kCCM32K_Only32kOscEnabled
Indicates only 32kHz crystal oscillator is enabled.
enumerator kCCM32K Both32kFro32kOscEnabled
Indicates both 32kHz free running oscillator and 32kHz crystal oscillator are enabled.

enum _ccm32k_clock source
The enumerator of clock source.
Values:
enumerator kCCM32K__ClockSourceNone
None clock source.

enumerator kCCM32K__ClockSource32kFro
32kHz free running oscillator is the clock source.

enumerator kCCM32K__ClockSource32kOsc
32kHz crystal oscillator is the clock source.

enum _ ccm32k_clock  monitor freq trim_ value
Clock monitor frequency trim values.

Values:
enumerator kCCM32K__ClockMonitor2CycleAssert
Clock monitor asserts 2 cycle after expected edge (assert after 10 cycles with no edge).

enumerator kCCM32K__ClockMonitor4CycleAssert

Clock monitor asserts 4 cycle after expected edge (assert after 12 cycles with no edge).
enumerator kCCM32K__ClockMonitor6CycleAssert

Clock monitor asserts 6 cycle after expected edge (assert after 14 cycles with no edge).

enumerator kCCM32K__ClockMonitor8CycleAssert
Clock monitor asserts 8 cycle after expected edge (assert after 16 cycles with no edge).

enum ccm32k clock monitor divide trim_value
Clock monitor divide trim values.

Values:

enumerator kCCM32K ClockMonitor 1kHzFro32k 1kHzOsc32k
Clock monitor operates at 1 kHz for both FRO32K and OSC32K.

enumerator kCCM32K ClockMonitor 64HzFro32k 1kHzOsc32k
Clock monitor operates at 64 Hz for FRO32K and clock monitor operates at 1 kHz for
0OSC32K.

enumerator kCCM32K _ClockMonitor 1KHzFro32k 64HzOsc32k

Clock monitor operates at 1K Hz for FRO32K and clock monitor operates at 64 Hz for
0OSC32K.
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enumerator kCCM32K_ClockMonitor 64HzFro32k 64HzOsc32k

Clock monitor operates at 64 Hz for FRO32K and clock monitor operates at 64 Hz for
0SC32K.

enum ccm32k clock source select
CCM32K clock source enumeration.

Values:

enumerator kCCM32K__ ClockSourceSelectFro32k
FRO32K clock output is selected as clock source.

enumerator kCCM32K __ClockSourceSelectOsc32k
0OSC32K clock output is selected as clock source.

enum _ ccm32k_clock output_ peripheral
32kHz clock output peripheral bit map.

Values:

enumerator kCCM32K ClockOutToRtc
32kHz clock output to RTC.

enumerator kCCM32K ClockOutToRfmec
32kHz clock output to Rfmc.

enumerator kCCM32K ClockOutToNbu
32kHz clock output to NBU.

enumerator kCCM32K ClockOutToWuuRmcPortD
32kHz clock output to WUU/RMC/PORTD.

enumerator kCCM32K ClockOutToOtherModules
32kHz clock output to Other modules.

typedef enum _ccm32k_osc_xtal _cap cem32k_osc_xtal_cap_t
The enumerator of internal capacitance of OSC’s XTAL pin.

typedef enum _ccm32k_osc_extal _cap ccm32k__osc_extal_cap_t
The enumerator of internal capacitance of OSC’s EXTAL pin.

typedef enum _ccm32k_osc_fine_adjustment_value ccm32k_osc_fine_adjustment_ value_t
The enumerator of osc amplifier gain fine adjustment. Changes the oscillator amplitude by
modifying the automatic gain control (AGC).

typedef enum _ccm32k_osc_coarse_adjustment_value ccm32k_osc_ coarse_adjustment_ value_ t
The enumerator of osc amplifier coarse fine adjustment. Tunes the internal transconduc-
tance (gm) by increasing the current.

typedef enum _ccm32k_osc_mode ccm32k_osc._mode_t
The enumerator of 32kHz oscillator.

typedef enum _ccm32k_state ccm32k_state_t
The enumerator of module state.

typedef enum _ccm32k_clock_source ccm32k_ clock source_ t
The enumerator of clock source.

typedef enum _ccm32k_clock_monitor_freq_trim_value
ccm32k_clock _monitor_freq  trim_ value_ t

Clock monitor frequency trim values.
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typedef enum _ccm32k_clock_monitor_divide_trim_value
ccm32k clock monitor divide trim value t

Clock monitor divide trim values.

typedef struct _ccm32k_clock_monitor_config ccm32k_ clock_monitor_config_ t
Clock monitor configuration structure.

typedef enum _ccm32k_clock_source_select ccm32k_ clock_source select_ t
CCM32K clock source enumeration.

typedef enum _ccm32k_clock_output_peripheral ccm32k_ clock output_ peripheral t
32kHz clock output peripheral bit map.

typedef struct _ccm32k_osc_config ccm32k_osc_ config t
The structure of oscillator configuration.

CCM32K_0SC32K_CTRL_OSC_MODE_MASK
CCM32K_0SC32K CTRL_OSC MODE_SHIFT
CCM32K_0SC32K_CTRL_OSC_MODE(X)

struct _ cem32k_ clock monitor_config
#include <fsl_ccm32k.h> Clock monitor configuration structure.

Public Members

bool enableClockMonitor
Used to enable/disable clock monitor.

ccm32k_clock_monitor_freq_trim_value_t freqTrimValue
Clock minitor frequency trim value.

ccm32k_clock_monitor_divide_trim value_t divideTrimValue
Clock minitor divide trim value.

struct _ccm32k_osc_ config
#include <fsl_ccm32k.h> The structure of oscillator configuration.

Public Members

bool enableInternalCapBank
enable/disable the internal capacitance bank.

ccm32k_osc_xtal_cap_t xtalCap
The internal capacitance for the OSC XTAL pin from the capacitor bank, only useful
when the internal capacitance bank is enabled.

ccm32k_osc_extal cap_t extalCap
The internal capacitance for the OSC EXTAL pin from the capacitor bank, only useful
when the internal capacitance bank is enabled.

ccm32k_osc._fine_adjustment_value_t fineAdjustment
32kHz crystal oscillator amplifier fine adjustment value.

ccm32k_osc_coarse_adjustment_value_t coarseAdjustment
32kHz crystal oscillator amplifier coarse adjustment value.
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2.3 Computer Engine (CE) Driver

2.4 CE Basic Functions

int CE_ ExecCmd()
Execute command in command queue.

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ NullCmd()
Simple echo test cmd.

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ Copy(int *pDst, int *pSrc, const int N)
Copies one memory buffer to another.
Copies one memory buffer to another. Copy is in units of words. Any data type can be used.
Parameters
* pDst — Pointer to destination buffer
* pSrc — Pointer to source buffer
* N - Number of words to copy

Returns
Return 0 if succeeded, otherwise return error code.

2.5 CE Command Functions

int CE_ CmdInitBuffer(ce_cmdbuffer_t *psCmdBuffer, volatile uint32_t cmdbuffer[], volatile
uint32_t statusbuffer[], ce_cmd_mode_t cmdmode)

Initalizes the ARM-CE command buffer.

Initalizes the ARM-CE command buffer. Needs to called on power-up or reset or if the com-
mand mode needs to be changed.

Parameters

* psCmdBuffer — [in] Pointer to the command buffer structure, application
shall allocate it, and it shall be in CE memory.

* cmdbuffer — [in] The command buffer memory. Size of the buffer should
be 256.

* statusbuffer — [in] The status buffer memory. Size of the buffer should be
134.

* cmdmode — [in] Whether one command or multi command queue, and,
blocking or non-blocking call

Returns
Currently only return 0.

int CE_ CmdReset()
Resets the command queue.

Any pending commands in the queue will be flushed.
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Returns
Currently only return 0.

int CE_ CmdAdd(ce_cmd_t cmd, ce_cmdstruct_t *cmdargs)
Adds a command to the command queue.

Parameters
* cmd - Specifies the command name
» cmdargs — Defines all arguments for the command
Return values
* 0 — Command added successfully
* -1 - Command not added since command queue is at maximum limit

int CE_ CmdLaunch(int force_launch)
Launches the command queue for execution on CE.

Parameters
¢ force launch — Specifies the mode
— 1: executes the queue regardless of the command mode
- 0: executes the queue only ifin ONE cmd mode. Otherwise, does nothing

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ CmdLaunchBlocking()
Launches the current command queue and returns upon completion of the queue on CE.

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ CmdLaunchNonBlocking|()
Launches the current command queue and returns without waiting for completion on CE.

CE Will send an interrupt via MUA->GCR to ARM upon completion of task. User can also poll
to check for completion. User has to call CE_CmdReset() in the IRQ handler. IRQ::DSP_IRQn
needs to be enabled.

Returns
Currently only return 0.

int CE_ CmdCheckStatus()
Checks the command queue execution status on CE.

Return values
» 0 —Task completed and CE is ready for next command(s)

* 1 - Task still running; CE is busy

2.6 CE CMSIS Functions
void ce_arm_ cfft_ f32(const arm_cfft_instance_f32 *S, float *p1, uint8_t ifftFlag, uint8_t
bitReverseFlag, float *pOut, float *pScratch)

struct arm_ cfft _instance 32
#include <fsl_ce_cmsis.h> FFT/IFFT float32.
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Public Members
uint16_t fftLen
length of the FFT.

const float *pTwiddle
points to the Twiddle factor table.

const uint16_t *pBitRevTable
points to the bit reversal table.

uint16_t bitRevLength
bit reversal table length.

2.7 CE Matrix Functions

int CE_ MatrixAdd_ Q15(int16_t *pDst, int16_t *pA, int16_t *pB, int M, int N)
Adds two MxN matrices with data in specified format.

Adds two MxN matrices; matrices can be in either of row or columns major formats. Data
precision and format is as defined by the argument type

Parameters
* pDst — Pointer to buffer for output matrix
» pA - Pointer to buffer for input matrix A
» pB - Pointer to buffer for input matrix B
* M — Number of rows for each input matrix
* N — Number of columns for each input matrix

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ MatrixAdd_ Q31(int32_t *pDst, int32_t *pA, int32_t *pB, int M, int N)
Adds two MxN matrices with data in specified format.

Adds two MxN matrices; matrices can be in either of row or columns major formats. Data
precision and format is as defined by the argument type

Parameters
* pDst — Pointer to buffer for output matrix
* pA —Pointer to buffer for input matrix A
* pB - Pointer to buffer for input matrix B
* M — Number of rows for each input matrix
* N - Number of columns for each input matrix

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ MatrixAdd_F32(float *pDst, float *pA, float *pB, int M, int N)
Adds two MxN matrices with data in specified format.

Adds two MxN matrices; matrices can be in either of row or columns major formats. Data
precision and format is as defined by the argument type

Parameters

* pDst — Pointer to buffer for output matrix
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pA — Pointer to buffer for input matrix A

 pB - Pointer to buffer for input matrix B

* M — Number of rows for each input matrix

* N - Number of columns for each input matrix

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ MatrixElemMul_F32(float *pDst, float *pA, float *pB, int M, int N)
Element wise multiply between two MxN matrices.

Elementwise multiplies two MxXN matrices; matrices can be in either of row or columns
major formats.

Data precision and format is as defined by the argument type
Parameters
* pDst — Pointer to buffer for output matrix
* pA —Pointer to buffer for input matrix A
* pB - Pointer to buffer for input matrix B
* M — Number of rows for each input matrix
* N - Number of columns for each input matrix

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ MatrixMul_F32(float *pDst, float *pA, float *pB, int M, int N, int P)
Matrix multiply between two MxN matrices.

Matrix multiply C[MxP] = A[MxN] x B[NxP] matrices with data in specified format. Multiply
between MxN and NxP matrices; matrices must be in row major format

Data precision and format is as defined by the argument type

Note: Limits on max value of N: For F32: N < 128; For CF32: N < 64

Parameters
* pDst — Pointer to buffer for output matrix [MxP]
* pA —Pointer to buffer for input matrix A [MxN]
* pB - Pointer to buffer for input matrix B [NxP]
* M — Number of rows for input matrix A

* N — Number of columns for input matrix A, or, Number of rows for input
matrix B

* P - Number of columns for input matrix B

int CE_ MatrixMul CF32(float *pDst, float *pA, float *pB, int M, int N, int P)
Matrix multiply between two MxN matrices.

Matrix multiply C[MxP] = A[MxN] x B[NxP] matrices with data in specified format. Multiply
between MxN and NxP matrices; matrices must be in row major format

Data precision and format is as defined by the argument type
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Note: Limits on max value of N: For F32: N < 128; For CF32: N < 64

Parameters
* pDst — Pointer to buffer for output matrix [MxP]
* pA —Pointer to buffer for input matrix A [MxN]
* pB - Pointer to buffer for input matrix B [NxP]
* M — Number of rows for input matrix A

* N — Number of columns for input matrix A, or, Number of rows for input
matrix B

* P — Number of columns for input matrix B
int CE_ MatrixInv_ F32(float *pAinv, float *pA, int M)

int CE_ MatrixInvSymm_ F32(float *pAinv, float *pA, int M)
int CE_ MatrixInv_ CF32(float *pAinv, float *pA, int M)

int CE_ MatrixInvHerm__ CF32(float *pAinv, float *pA, float *pScratch, int M, uint8_t
flag_packedInput, uint8_t flag_chollnv)

Matrix Inversion.

Based on an user specified flag, calculates either
* Ainv = inv(A), or,
* Linv = inv(chol(A)),

where chol() is the lower triangular Cholesky Decomposition of A. A is a MxM complex
Hermitian matrix. A is expected to be in row major format and can either be packed (only
upper traingular elements) or full

Parameters

* pAinv - [out] Pointer to buffer for output inverse matrix. Only the upper
triangular elements of the output matrix are written out. The output is
written in row major order. Output size is Mc*8 bytes. Mc = *((1+M)*M)/2.

* pA —[in] Pointer to buffer for input matrix A. If flag_packedInput=0, MxM
matrix expected in row major format. If flag_packedInput=1, Only upper
triangular part of A is expected in row major format (Mc CF32 elements).

* pScratch — [in] Scratch memory of size (Mc*3)*8 bytes.
* M — Number of rows or columns of A
» flag packedInput — Flag indicating input matrix format.
- 0: full matrix
— 1: upper triangular part only
* flag_chollnv — Flag indicating inverse type.
— 0: Out = inv(A)
- 1: Out = inv(chol(A))

Returns
Return 0 if succeeded, otherwise return error code.
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int CE_ MatrixEvdHerm__CF32(float *pLambdaOut, float *pUout, float *pUin, float *pScratch, int
M, float tol, int max_iter, uint8_t flag_packedInput)

Eigen Value Decompositions.

Calculates Eigen Value Decompositions of a MXxM matrix. Calculates [U, T] = evd(A) where
A is a MxM complex Hermitian matrix, U is the output matrix of eigen vectors, and T is the
diagonal matrix of eigen values.

Parameters
* pLambdaOut — Pointer to buffer for output Eigen Vectors (MxM)
* pUout — Pointer to buffer with output Eigen Values (Mx1)
* pUin — Pointer to buffer for input matrix A
* M - Number of rows or columns of A

* pScratch — Scratch memory, the minimum scratch size required is (40 x 40
x4 + 360) X 4 bytes.

* tol — Tolerance specifying exit condition for the iterative computation

* max__iter — Upper bound on number of iterations for convergence of each
Eigen value

* flag_ packedInput — Flag indicating input matrix format.
- 0: full matrix
— 1: upper triangular part only

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ MatrixChol_ CF32(float *pL, float *pA, int M)
Cholesky Decomposition.

Calculates L = chol(A) where A is a MxM complex Hermitian matrix This Cholesky Decom-
position returns a lower triangular matrix L, such that A = L*LAH, A and L are expected to
be in column major format

Parameters
* pL - Pointer to buffer for output triangular matrix L
* pA —Pointer to buffer for input matrix A
* M — Number of rows or columns of A

Returns
Return 0 if succeeded, otherwise return error code.

2.8 CE Transform Functions

int CE_ TransformCFFT__F16(float *pY, float *pX, float *pScratch, int log2N)
Calculates N point FFT of a Nx1 vector.

Calculates Y = fft(X) where X is a Nx1 complex vector

Data precision and format is as defined by the argument type (except float is used for float16
data type as well to denote the pointer value)

Parameters
* pY — Pointer to buffer for FFT output
» pX — Pointer to buffer for FFT input

2.8. CE Transform Functions 149



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

* pScratch — Pointer to scratch buffer. Must be equal to or greater than size
of the output buffer

* log2N —10g2(N), where N is the FFT size

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ TransformCFFT _F32(float *pY, float *pX, float *pScratch, int log2N)
Calculates N point FFT of a Nx1 vector.

Calculates Y = fft(X) where X is a Nx1 complex vector

Data precision and format is as defined by the argument type (except float is used for float16
data type as well to denote the pointer value)

Parameters
* pY — Pointer to buffer for FFT output
* pX — Pointer to buffer for FFT input

* pScratch — Pointer to scratch buffer. Must be equal to or greater than size
of the output buffer

* log2N —10g2(N), where N is the FFT size

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ TransformIFFT__F16(float *pY, float *pX, float *pScratch, int log2N)
Calculates N point IFFT of a Nx1 vector.

Calculates Y = ifft(X) where X is a Nx1 complex vector

Data precision and format is as defined by the argument type (except float is used for float16
data type as well to denote the pointer value)

Parameters
* pY — Pointer to buffer for IFFT output
» pX — Pointer to buffer for IFFT input

* pScratch — Pointer to scratch buffer. Must be equal to or greater than size
of the output buffer

* log2N —10g2(N), where N is the IFFT size

Returns
Return 0 if succeeded, otherwise return error code.

int CE_ TransformIFFT F32(float *pY, float *pX, float *pScratch, int log2N)
Calculates N point IFFT of a Nx1 vector.

Calculates Y = ifft(X) where X is a Nx1 complex vector

Data precision and format is as defined by the argument type (except float is used for float16
data type as well to denote the pointer value)

Parameters
* pY — Pointer to buffer for IFFT output
» pX — Pointer to buffer for IFFT input

* pScratch — Pointer to scratch buffer. Must be equal to or greater than size
of the output buffer

* log2N —10g2(N), where N is the IFFT size
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Returns
Return 0 if succeeded, otherwise return error code.

2.9 Clock Driver

enum _clock name
Clock name used to get clock frequency.

These clocks source would be generated from SCG module.
Values:

enumerator kCLOCK_ CoreSysClk
Cortex M33 clock.

enumerator kCLOCK_ SlowClk
SLOW_CLK with DIVSLOW.

enumerator kCLOCK_ PlatClk
PLAT_CLK.

enumerator kCLOCK_ SysClk
SYS_CLK.

enumerator kCLOCK_ BusClk
BUS_CLK with DIVBUS.

enumerator kCLOCK_ ScgSysOscClk
SCG system OSC clock.

enumerator kCLOCK__ScgSircClk
SCG SIRC clock.

enumerator kCLOCK_ ScgFircClk
SCG FIRC clock.

enumerator kCLOCK RtcOscClk
RTC OSC clock.

enum _ clock_ip_ control
Clock source for peripherals that support various clock selections.

These options are for MRCC->XX[CC]
Values:

enumerator kCLOCK__IpClkControl fun0
Peripheral clocks are disabled, module does not stall low power mode entry.

enumerator kCLOCK__ IpClkControl_funl
Peripheral clocks are enabled, module does not stall low power mode entry.

enumerator kCLOCK_ IpClkControl_ fun2

Peripherals clocks are enabled unless peripheral is idle, low power mode entry will
stall until peripheral is idle.

enumerator kCLOCK_ IpClkControl_fun3

Peripheral clocks are enabled unless in SLEEP mode (or lower), low power mode en-
try will stall until peripheral is idle Peripheral functional clocks that remain enabled
in SLEEP mode are enabled and do not stall low power mode entry unless entering
DEEPSLEEP mode (or lower)
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enum _ clock_ip_src
Clock source for peripherals that support various clock selections.

These options are for MRCC->XX[MUX].
Values:

enumerator kCLOCK__ IpSrcFro6M
FRO 6M clock.

enumerator kCLOCK_ IpSrcFro192M
FRO 192M clock.

enumerator kCLOCK__ IpSrcSoscClk
OSC RF clock.

enumerator kCLOCK_ IpSrc32kClk
32k CIk clock.

enum _ tpm2_ip_ src

Clock source for TPM2.

These options are for RF_CMC1->TPM2_CFG[CLK_MUZX_SEL].

Values:

enumerator kCLOCK__ Tpm2SrcCoreClk
Core Clock.

enumerator kCLOCK__ Tpm2SrcSoscClk
Radio Oscillator.

enum _ clock ip_name

Clock IP name.

Values:

enumerator kCLOCK_NOGATE
No clock gate for the IP in MRCC

enumerator kCLOCK__Ewm0
Clock ewm0

enumerator kCLOCK__Syspm0
Clock syspmO

enumerator kCLOCK__ Wdog0
Clock wdog0

enumerator kCLOCK_ Wdogl1
Clock wdog1

enumerator kCLOCK__Sfa0
Clock sfa0

enumerator kCLOCK_ Crc0O
Clock crcO

enumerator kCLOCK__Secsubsys
Clock secsubsys

enumerator kCLOCK__Lpit0
Clock 1pit0
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enumerator kCLOCK_ Tstmr0
Clock tstmr0

enumerator kCLOCK_ TpmO
Clock tpmO

enumerator kCLOCK_ Tpml
Clock tpm1

enumerator kCLOCK_ Lpi2c0
Clock Ipi2cO

enumerator kCLOCK_ Lpi2cl
Clock Ipi2c1

enumerator kCLOCK_ 13c0
Clock i3c

enumerator kCLOCK__ Lpspi0
Clock Ipspi0

enumerator kCLOCK_ Lpspil
Clock Ipspil

enumerator kCLOCK__ Lpuart0
Clock Ipuart0

enumerator kCLOCK_ Lpuart1
Clock Ipuart1

enumerator kCLOCK_ Flexio0
Clock Flexio0

enumerator kCLOCK_ Can0
Clock Can0

enumerator kCLOCK__Sema0
Clock Sema0

enumerator kCLOCK_ Data_ stream_ 2p4
Clock data_stream_2p4

enumerator kCLOCK__PortA
Clock portA

enumerator kCLOCK_ PortB
Clock portB

enumerator kCLOCK_ PortC
Clock portC

enumerator kCLOCK__ Lpadc0
Clock Ipadc0

enumerator kCLOCK__ Lpcmp0
Clock Ipcmp0

enumerator kCLOCK_ Lpcmpl
Clock Ipcmp1

enumerator kCLOCK__ Vref0
Clock verf0

2.9. Clock Driver 153



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

enumerator kCLOCK_Mtr master
Clock mtr_master

enumerator kCLOCK_Canl
Clock Can1

enumerator kCLOCK__GpioA
Clock gpioA

enumerator kCLOCK__GpioB
Clock gpioB

enumerator kCLOCK_ GpioC
Clock gpioC

enumerator kCLOCK__Dma0
Clock dmao0

enumerator kCLOCK_Pflexnvm
Clock pflexnvm

enumerator kCLOCK__Sram0
Clock Sramo0

enumerator kCLOCK__Sraml
Clock Sram1

enumerator kCLOCK Sram?2
Clock Sram?2

enumerator kCLOCK_Sram3
Clock Sram3

enumerator kCLOCK_ Sram0 NOECC
Clock Sram0 NOECC

enumerator kCLOCK_DSPO
Clock DSPV

enumerator kCLOCK_DSP0__MUA
Clock DSPV MUA

enumerator kCLOCK_Sraml NOECC
Clock Sram1 NOECC

enumerator kCLOCK__Rf 2p4ghz_ bist
Clock rf 2p4ghz_bist

enumerator kCLOCK_ Lptmr0_ wake2vsys
Clock LPTMRO IPG clk erclk wake2vsys

enumerator kCLOCK_ Lptmrl_ wake2vsys
Clock LPTMR1 IPG clk erclk wake2vsys

enumerator kCLOCK_ Lptmr2_ wake2vsys
Clock LPTMR2 IPG clk erclk wake2vsys

enumerator kCLOCK_ Sirc_ vsys_ gating
Clock SIRC vsys gating

enum _ scg_ status
SCG status return codes.

Values:
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enumerator kStatus_ SCG_ Busy
Clock is busy.

enumerator kStatus  SCG_ InvalidSrc
Invalid source.

enum _scg_sys_ clk
SCG system clock type.

Values:

enumerator kSCG_ SysClkSlow
System slow clock.

enumerator kSCG_ SysClkBus
Bus clock.

enumerator kSCG_ SysClkPlatform
Platform clock.

enumerator kSCG_ SysClkCore
Core clock.

enum _scg_sys_ clk_ src
SCG system clock source.
Values:

enumerator kSCG_ SysClkSrcSysOsc
System OSC.

enumerator kSCG_ SysClkSrcSirc
Slow IRC.

enumerator kSCG_ SysClkSrcFirc
Fast IRC.

enumerator kSCG_ SysClkSrcRosc
RTC OSC.

enum _scg_sys_ clk_div

SCG system clock divider value.

Values:

enumerator kSCG_ SysClkDivBy1
Divided by 1.

enumerator kSCG_ SysClkDivBy2
Divided by 2.

enumerator kSCG_ SysClkDivBy3
Divided by 3.

enumerator kSCG_ SysClkDivBy4
Divided by 4.

enumerator kSCG_ SysClkDivBy5
Divided by 5.

enumerator kSCG_ SysClkDivBy6
Divided by 6.
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enumerator kSCG_ SysClkDivBy7
Divided by 7.

enumerator kSCG_ SysClkDivBy8
Divided by 8.

enumerator kSCG_ SysClkDivBy9
Divided by 9.

enumerator kSCG_ SysClkDivBy10
Divided by 10.

enumerator kSCG_ SysClkDivBy11
Divided by 11.

enumerator kSCG_ SysClkDivBy12
Divided by 12.

enumerator kSCG_ SysClkDivBy13
Divided by 13.

enumerator kSCG_ SysClkDivBy14
Divided by 14.

enumerator kSCG_ SysClkDivBy15
Divided by 15.

enumerator kSCG_ SysClkDivBy16
Divided by 16.

enum _ clock clkout_ src
SCG clock out configuration (CLKOUTSEL).

Values:

enumerator kClockClkoutSelScgSlow
SCG Slow clock.

enumerator kClockClkoutSelSosc
System OSC.

enumerator kClockClkoutSelSirc
Slow IRC.

enumerator kClockClkoutSelFirc
Fast IRC.

enumerator kClockClkoutSelScgRtcOsc
SCG RTC OSC clock.

enum _ scg_sosc_ monitor__mode
SCG system OSC monitor mode.

Values:

enumerator kSCG_ SysOscMonitorDisable
Monitor disabled.

enumerator kSCG_ SysOscMonitorInt
Interrupt when the SOSC error is detected.

enumerator kSCG_ SysOscMonitorReset
Reset when the SOSC error is detected.
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SOSC enable mode.
Values:

enumerator kSCG_SoscDisable
Disable SOSC clock.

enumerator kSCG__SoscEnable
Enable SOSC clock.

enumerator kSCG_ SoscEnableInSleep
Enable SOSC in sleep mode.

enum 7scg7roscimonit0r7mode
SCG ROSC monitor mode.

Values:

enumerator kSCG__RoscMonitorDisable
Monitor disabled.

enumerator kSCG__RoscMonitorInt

Interrupt when the RTC OSC error is detected.

enumerator kSCG__RoscMonitorReset
Reset when the RTC OSC error is detected.

enum _ scg_sirc_ enable_mode
SIRC enable mode.

Values:

enumerator kSCG__ SircDisableInSleep
Disable SIRC clock.

enumerator kSCG__SircEnableInSleep
Enable SIRC in sleep mode.

enum _scg_firc_trim_mode
SCG fast IRC trim mode.

Values:

enumerator kSCG_ FircTrimNonUpdate

FIRC trim enable but not enable trim value update. In this mode, the trim value is
fixed to the initialized value which is defined by trimCoar and trimFine in configure

structure scg_firc_trim_config _t.

enumerator kSCG_ FircTrimUpdate

FIRC trim enable and trim value update enable. In this mode, the trim value is auto

update.

enum _scg_firc_trim_ src
SCG fast IRC trim source.

Values:
enumerator kSCG_ FircTrimSrcSysOsc
System OSC.

enumerator kSCG_FircTrimSrcRtcOsc
RTC OSC (32.768 kHz).
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FIRC enable mode.
Values:

enumerator kSCG__FircDisable
Disable FIRC clock.

enumerator kSCG_FircEnable
Enable FIRC clock.

enumerator kSCG_ FircEnableInSleep
Enable FIRC in sleep mode.

enum _scg_firc_range

SCG fast IRC clock frequency range.
Values:

enumerator kSCG_ FircRange48M
Fast IRC is trimmed to 48 MHz.

enumerator kSCG_ FircRange64M
Fast IRC is trimmed to 64 MHz.

enumerator kSCG_ FircRange96M
Fast IRC is trimmed to 96 MHz.

enumerator kSCG_ FircRangel192M
Fast IRC is trimmed to 192 MHz.

enum _ frol92m_ rf range

FRO192M RF clock frequency range.
Values:

enumerator kFro192M_ Rangel6M
FRO192M output frequenc 16 MHz.

enumerator kFro192M_ Range24M
FRO192M output frequenc 24 MHz.

enumerator kFro192M_ Range32M
FRO192M output frequenc 32 MHz.

enumerator kFro192M_ Range48M
FRO192M output frequenc 48 MHz.

enumerator kFro192M_ Range64M
FRO192M output frequenc 64 MHz.

enum _frol92m_rf clk div

RF Flash APB and RF_CMC clock divide.
Values:

enumerator kFro192M_ ClkDivBy1
Divided by 1.

enumerator kFro192M_ ClkDivBy2
Divided by 2.

enumerator kFro192M__ ClkDivBy4
Divided by 4.
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enumerator kFro192M__ ClkDivBy8
Divided by 8.

typedef enum _clock_name clock_name__t
Clock name used to get clock frequency.

These clocks source would be generated from SCG module.

typedef enum _clock_ip_control clock ip_ control_t
Clock source for peripherals that support various clock selections.

These options are for MRCC->XX[CC]

typedef enum _clock_ip_src clock_ip_src_t
Clock source for peripherals that support various clock selections.

These options are for MRCC->XX[MUX].

typedef enum _tpm2_ip_src tpm2_src_t
Clock source for TPM2.

These options are for RF_CMC1->TPM2_CFG[CLK_MUZX_SEL].

typedef enum _clock_ip_name clock_ip name_t
Clock IP name.

typedef enum _scg_sys_clk scg sys clk_t
SCG system clock type.

typedef enum _scg_sys_clk_src scg sys_ clk_src_t
SCG system clock source.

typedef enum _scg_sys_clk_div scg_sys_ clk_div_t
SCG system clock divider value.

typedef struct _scg_sys_clk_config scg_sys_clk_config_t
SCG system clock configuration.

typedef enum _clock_clkout_src clock_ clkout_ src_ t
SCG clock out configuration (CLKOUTSEL).

typedef enum _scg_sosc_monitor_mode scg_ sosc_ monitor_mode_t
SCG system OSC monitor mode.

typedef struct _scg_sosc_config scg_sosc_ config t
SCG system OSC configuration.

typedef enum _scg_rosc_monitor_mode scg_rosc_monitor _mode_t

SCG ROSC monitor mode.

typedef struct _scg_rosc_config scg rosc_ config t
SCG ROSC configuration.

typedef enum _scg_sirc_enable_mode scg_sirc_enable__mode_t
SIRC enable mode.

typedef struct _scg_sirc_config scg_sirc_config t
SCG slow IRC clock configuration.

typedef enum _scg _firc_trim_mode scg_ firc_trim_mode_ t
SCG fast IRC trim mode.

typedef enum _scg_firc_trim_src scg_firc_trim_src_t
SCG fast IRC trim source.
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typedef struct _scg _firc_trim_config scg_ firc_ trim_ config_t
SCG fast IRC clock trim configuration.

typedef enum _scg firc_range scg_firc_range_t
SCG fast IRC clock frequency range.

typedef struct _scg firc_config t scg_firc_config_t
SCG fast IRC clock configuration.

typedef enum _fro192m_rf range fro192m_ rf range_t
FRO192M RF clock frequency range.

typedef enum _fro192m_rf clk_div fro192m_ rf clk_div_t
RF Flash APB and RF_CMC clock divide.

typedef struct _fro192m_rf clk_config fro192m_ rf clk_config t
FRO192M RF clock configuration.

volatile uint32_t g xtalOFreq
External XTALO (OSC0/SYSOSC) clock frequency.

The XTALO/EXTALO (OSC0/SYSOSC) clock frequency in Hz. When the clock is set up, use the
function CLOCK_SetXtalOFreq to set the value in the clock driver. For example, if XTALO is

8 MHz:

CLOCK_ InitSysOsc(...);
CLOCK _SetXtal0Freq(80000000);

This is important for the multicore platforms where only one core needs to set up the
0SC0/SYSOSC using CLOCK _InitSysOsc. All other cores need to call the CLOCK_SetXtalOFreq

to get a valid clock frequency.

volatile uint32_t g xtal32Freq
External XTAL32/EXTAL32 clock frequency.

The XTAL32/EXTAL32 clock frequency in Hz. When the clock is set up, use the function
CLOCK SetXtal32Freq to set the value in the clock driver.

This is important for the multicore platforms where only one core needs to set up the clock.
All other cores need to call the CLOCK_SetXtal32Freq to get a valid clock frequency.

static inline void CLOCK_ EnableClock(clock_ip_name_t name)

Enable the clock for specific IP.
Parameters

* name — Which clock to enable, see clock_ip_name_t.

static inline void CLOCK__EnableTPM2(void)

Enable the TPM2 clock.

static inline void CLOCK__EnableClockL.LPMode(clock_ip_name_t name, clock_ip_control_t

control)
Enable the clock for specific IP in low power mode.

Parameters
» name — Which clock to enable, see clock_ip_name_t.

* control — Clock Config, see clock_ip_control_t.

static inline void CLOCK_ DisableClock(clock_ip_name_t name)

Disable the clock for specific IP.

Parameters
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» name — Which clock to disable, see clock_ip_name_t.

static inline void CLOCK_ DisableTPM2(void)
Disable the TPM2 clock.

static inline void CLOCK _SetIpSrc(clock_ip_name_t name, clock_ip_src_t src)
Set the clock source for specific IP module.

Set the clock source for specific IP, not all modules need to set the clock source, should only
use this function for the modules need source setting.

Parameters
* name — Which peripheral to check, see clock_ip_name_t.
* src — Clock source to set.

static inline void CLOCK_ SetTpm2Src(tpm2_src_t src)
Set the clock source for TPM2.

Parameters
» src — Clock source to set.

static inline void CLOCK_ SetIpSrcDiv(clock_ip_name_t name, uint8_t divValue)
Set the clock source and divider for specific IP module.

Set the clock source and divider for specific IP, not all modules need to set the clock source
and divider, should only use this function for the modules need source and divider setting.

Divider output clock = Divider input clock / (divValue+1)]).
Parameters
* name — Which peripheral to check, see clock_ip_name_t.
* divValue — The divider value.

uint32_t CLOCK_ GetFreq(clock_name_t clockName)
Gets the clock frequency for a specific clock name.

This function checks the current clock configurations and then calculates the clock fre-
quency for a specific clock name defined in clock_name_t.

Parameters
* clockName — Clock names defined in clock_name_t

Returns
Clock frequency value in hertz

uint32_t CLOCK__GetCoreSysClkFreq(void)
Get the core clock or system clock frequency.

Returns
Clock frequency in Hz.

uint32_t CLOCK _ GetPlatClkFreq(void)
Get the platform clock frequency.

Returns
Clock frequency in Hz.

uint32_t CLOCK__ GetBusClkFreq(void)
Get the bus clock frequency.

Returns
Clock frequency in Hz.
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uint32_t CLOCK_ GetFlashClkFreq(void)
Get the flash clock frequency.

Returns
Clock frequency in Hz.

uint32_t CLOCK__GetIpFreq(clock_ip_name_t name)
Gets the functional clock frequency for a specific IP module.

This function gets the IP module’s functional clock frequency based on MRCC registers. It
is only used for the IP modules which could select clock source by MRCC[PCS].

Parameters

* name — Which peripheral to get, see clock_ip_name_t.

Returns

Clock frequency value in Hz

FSL CLOCK_DRIVER_VERSION
CLOCK driver version 2.2.4.

SDK_DEVICE_MAXIMUM_CPU_CLOCK_FREQUENCY

EDMA_CLOCKS
Clock ip name array for EDMA.

SYSPM_CLOCKS
Clock ip name array for SYSPM.

SFA_CLOCKS
Clock ip name array for SFA.

CRC_CLOCKS
Clock ip name array for CRC.

TPM__CLOCKS
Clock ip name array for TPM.

LPI2C_CLOCKS
Clock ip name array for LPI2C.

I3C_CLOCKS
Clock ip name array for I3C.

LPSPI_CLOCKS
Clock ip name array for LPSPI.

LPUART_CLOCKS
Clock ip name array for LPUART.

PORT CLOCKS
Clock ip name array for PORT.

LPADC CLOCKS
Clock ip name array for LPADC.

LPCMP__CLOCKS
Clock ip name array for LPCMP.

VREF__CLOCKS
Clock ip name array for VREF.
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GPIO_CLOCKS
Clock ip name array for GPIO.

LPIT CLOCKS

Clock ip name array for LPIT.
RF_CLOCKS

Clock ip name array for RF.
WDOG _CLOCKS

Clock ip name array for WDOG.
FLEXCAN CLOCKS

Clock ip name array for FLEXCAN.
FLEXIO__CLOCKS

Clock ip name array for FLEXIO.
TSTMR_ CLOCKS

Clock ip name array for TSTMR.
EWM CLOCKS

Clock ip name array for EWM.
SEMA42_CLOCKS

Clock ip name array for SEMA42.
MU_CLOCKS

Clock ip name array for MU.

MAKE_MRCC_REGADDR(base, offset)

“IP Connector name difinition used for clock gate, clock source and clock divider setting. It
is defined as the corresponding register address.

CLOCK_REG(name)
uint32_t CLOCK_ GetSysClkFreq(scg_sys_clk_t type)
Gets the SCG system clock frequency.

This function gets the SCG system clock frequency. These clocks are used for core, platform,
external, and bus clock domains.

Parameters
* type — Which type of clock to get, core clock or slow clock.

Returns
Clock frequency.

static inline void CLOCK _SetRunModeSysClkConfig(const scg_sys_clk_config t *config)
Sets the system clock configuration for RUN mode.

This function sets the system clock configuration for RUN mode.
Parameters
* config — Pointer to the configuration.

static inline void CLOCK__GetCurSysClkConfig(scg_sys_clk_config_t *config)
Gets the system clock configuration in the current power mode.

This function gets the system configuration in the current power mode.
Parameters

* config — Pointer to the configuration.
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static inline void CLOCK_ SetClkOutSel(clock_clkout_src_t setting)
Sets the clock out selection.

This function sets the clock out selection (CLKOUTSEL).
Parameters
* setting — The selection to set.

status_t CLOCK _ InitSysOsc(const scg_sosc_config_t *config)
Initializes the SCG system OSC.

This function enables the SCG system OSC clock according to the configuration.

Note: This function can’t detect whether the system OSC has been enabled and used by an
IP.

Parameters

* config — Pointer to the configuration structure.
Return values

* kStatus_ Success — System OSC is initialized.

* kStatus_ SCG_ Busy — System OSC has been enabled and is used by the sys-
tem clock.

* kStatus_ ReadOnly — System OSC control register is locked.

status_t CLOCK _ DeinitSysOsc(void)
De-initializes the SCG system OSC.

This function disables the SCG system OSC clock.

Note: This function can’t detect whether the system OSC is used by an IP.

Return values
* kStatus_ Success — System OSC is deinitialized.
* kStatus_ SCG_ Busy — System OSC is used by the system clock.
* kStatus_ ReadOnly — System OSC control register is locked.

uint32_t CLOCK__GetSysOscFreq(void)
Gets the SCG system OSC clock frequency (SYSOSCO).

Returns
Clock frequency; If the clock is invalid, returns 0.

static inline bool CLOCK__IsSysOscErr(void)
Checks whether the system OSC clock error occurs.

Returns
True if the error occurs, false if not.

static inline void CLOCK _ ClearSysOscErr(void)
Clears the system OSC clock error.

static inline void CLOCK_ SetSysOscMonitorMode(scg_sosc_monitor_mode_t mode)
Sets the system OSC monitor mode.

This function sets the system OSC monitor mode. The mode can be disabled, it can generate
an interrupt when the error is disabled, or reset when the error is detected.
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Parameters
* mode — Monitor mode to set.
static inline bool CLOCK_ IsSysOscValid(void)
Checks whether the system OSC clock is valid.

Returns
True if clock is valid, false if not.

static inline void CLOCK_ UnlockSysOscControlStatusReg(void)
Unlock the SOSCCSR control status register.

static inline void CLOCK_ LockSysOscControlStatusReg(void)
Lock the SOSCCSR control status register.
status_t CLOCK__InitSirc(const scg_sirc_config_t *config)
Initializes the SCG slow IRC clock.
This function enables the SCG slow IRC clock according to the configuration.

Note: This function can’t detect whether the system OSC has been enabled and used by an
IP.

Parameters
* config — Pointer to the configuration structure.
Return values
* kStatus_Success — SIRC is initialized.
* kStatus_ SCG__Busy — SIRC has been enabled and is used by system clock.
* kStatus_ ReadOnly — SIRC control register is locked.

status_t CLOCK_ DeinitSirc(void)
De-initializes the SCG slow IRC.

This function disables the SCG slow IRC.

Note: This function can’t detect whether the SIRC is used by an IP.

Return values
* kStatus_Success — SIRC is deinitialized.
* kStatus_ SCG_ Busy — SIRC is used by system clock.
* kStatus_ ReadOnly — SIRC control register is locked.

uint32_t CLOCK_ GetSircFreq(void)
Gets the SCG SIRC clock frequency.

Returns
Clock frequency; If the clock is invalid, returns 0.

static inline bool CLOCK__IsSircValid(void)
Checks whether the SIRC clock is valid.

Returns
True if clock is valid, false if not.
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static inline void CLOCK_ UnlockSircControlStatusReg(void)
Unlock the SIRCCSR control status register.

static inline void CLOCK_ LockSircControlStatusReg(void)
Lock the SIRCCSR control status register.

status_t CLOCK_InitFirc(const scg_firc_config_t *config)
Initializes the SCG fast IRC clock.

This function enables the SCG fast IRC clock according to the configuration.

Note: This function can’t detect whether the FIRC has been enabled and used by an IP.

Parameters

* config — Pointer to the configuration structure.
Return values

* kStatus Success — FIRC is initialized.

* kStatus_ SCG_Busy — FIRC has been enabled and is used by the system
clock.

* kStatus_ ReadOnly — FIRC control register is locked.

status_t CLOCK _ DeinitFirc(void)
De-initializes the SCG fast IRC.

This function disables the SCG fast IRC.

Note: This function can’t detect whether the FIRC is used by an IP.

Return values
* kStatus Success — FIRC is deinitialized.
* kStatus_ SCG_ Busy — FIRC is used by the system clock.
* kStatus_ ReadOnly — FIRC control register is locked.

uint32_t CLOCK_ GetFircFreq(void)
Gets the SCG FIRC clock frequency.

Returns
Clock frequency; If the clock is invalid, returns 0.

static inline bool CLOCK_IsFircErr(void)
Checks whether the FIRC clock error occurs.

Returns
True if the error occurs, false if not.

static inline void CLOCK_ ClearFircErr(void)
Clears the FIRC clock error.

static inline bool CLOCK_ IsFircValid(void)
Checks whether the FIRC clock is valid.

Returns
True if clock is valid, false if not.
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static inline void CLOCK_ UnlockFircControlStatusReg(void)
Unlock the FIRCCSR control status register.

static inline void CLOCK_ LockFircControlStatusReg(void)
Lock the FIRCCSR control status register.

static inline bool CLOCK_ IsFTIRCAutoTrimLocked(void)
Check whether FIRC auto trim locked to target frequency range.

When FIRCTREN and FIRCTRUP are enabled, TRIM_LOCK will indicate when auto trimming
is complete and output FIRC frequency has locked to target FIRC range. TRIM_LOCK will
automatically get cleared if FIRCTREN and FIRCTRUP are not set.

Returns
True if FIRC trim locked to target frequency range, false if not.

status_t CLOCK_InitRosc(const scg_rosc_config_t *config)
brief Initializes the SCG ROSC.

This function enables the SCG ROSC clock according to the configuration.

param config Pointer to the configuration structure. retval kStatus_Success ROSC is ini-
tialized. retval kStatus_SCG_Busy ROSC has been enabled and is used by the system clock.
retval kStatus_ReadOnly ROSC control register is locked.

note This function can’t detect whether the system OSC has been enabled and used by an
IP.

status_t CLOCK_ DeinitRosc(void)
brief De-initializes the SCG ROSC.

This function disables the SCG ROSC clock.

retval kStatus_Success System OSC is deinitialized. retval kStatus_SCG_Busy System OSC is
used by the system clock. retval kStatus_ReadOnly System OSC control register is locked.

note This function can’t detect whether the ROSC is used by an IP.

uint32_t CLOCK__GetRtcOscFreq(void)
Gets the SCG RTC OSC clock frequency.

Returns
Clock frequency; If the clock is invalid, returns 0.

status_t CLOCK_InitRfFro192M(const fro192m_rf clk_config t *config)
Initializes the FRO192M clock for the Radio Mode Controller.

This function configure the RF FRO192M clock according to the configuration.
Parameters
* config — Pointer to the configuration structure.

Return values
kStatus_ Success — RF FRO192M is configured.

uint32_t CLOCK__GetRfFro192MFreq(void)
Gets the FRO192M clock frequency.

Returns
Clock frequency; If the clock is invalid, returns 0.

static inline bool CLOCK _IsRoscErr(void)
Checks whether the ROSC clock error occurs.

Returns
True if the error occurs, false if not.
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static inline void CLOCK_ ClearRoscErr(void)
Clears the ROSC clock error.

static inline void CLOCK_ SetRoscMonitorMode(scg_rosc_monitor_mode_t mode)
Sets the ROSC monitor mode.

This function sets the ROSC monitor mode. The mode can be disabled, it can generate an
interrupt when the error is disabled, or reset when the error is detected.

Parameters
* mode — Monitor mode to set.

static inline bool CLOCK_ IsRoscValid(void)
Checks whether the ROSC clock is valid.

Returns
True if clock is valid, false if not.

static inline void CLOCK_ UnlockRoscControlStatusReg(void)
Unlock the ROSCCSR control status register.
static inline void CLOCK__LockRoscControlStatusReg(void)
Lock the ROSCCSR control status register.
static inline void CLOCK _ SetXtalOFreq(uint32_t freq)
Sets the XTALO frequency based on board settings.
Parameters
* freq — The XTALO/EXTALO input clock frequency in Hz.
static inline void CLOCK_SetXtal32Freq(uint32_t freq)
Sets the XTAL32 frequency based on board settings.
Parameters
* freq — The XTAL32/EXTAL32 input clock frequency in Hz.
uint32_t divSlow
Slow clock divider, see scg_sys_clk_div_t.
uint32_t divBus
Bus clock divider, see scg_sys_clk_div_t.
uint32_t_ pad0___
Reserved.
uint32_t divCore
Core clock divider, see scg_sys_clk_div_t.
uint32_t_ padl_
Reserved.
uint32_t src
System clock source, see scg_sys_clk_src_t.
uint32_t_ pad2
reserved.
uint32_t freq
System OSC frequency.

uint32_t enableMode
Enable mode, OR’ed value of _scg_sosc_enable_mode.
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scg_sosc_monitor_mode_t monitorMode
Clock monitor mode selected.

scg_rosc_monitor_mode_t monitorMode
Clock monitor mode selected.

scg_sirc_enable_mode_t enableMode
Enable mode, OR’ed value of _scg_sirc_enable_mode.

scg firc_trim_mode_t trimMode
FIRC trim mode.
scg_firc_trim_src_t trimSrc
Trim source.
uint16_t trimDiv
Divider of SOSC for FIRC.
uint8_t trimCoar
Trim coarse value; Irrelevant if trimMode is kKSCG_FircTrimUpdate.
uint8_t trimFine
Trim fine value; Irrelevant if trimMode is kSCG_FircTrimUpdate.
uint32_t enableMode
Enable mode.
scg firc_range_t range
Fast IRC frequency range.
const scg firc_trim_config t *trimConfig
Pointer to the FIRC trim configuration; set NULL to disable trim.
fro192m_rf range_t range
FRO192M RF clock frequency range.
fro192m_rf clk_div_t apb_ rfcmce_ div
RF Flash APB and RF_CMC clock divide.
FSL_SDK_ DISABLE_DRIVER_CLOCK__CONTROL
Configure whether driver controls clock.
When set to 0, peripheral drivers will enable clock in initialize function and disable clock in

de-initialize function. When set to 1, peripheral driver will not control the clock, application
could control the clock out of the driver.

Note: All drivers share this feature switcher. If it is set to 1, application should handle
clock enable and disable for all drivers.

struct _scg sys clk config
#include <fsl_clock.h> SCG system clock configuration.

struct _scg sosc_ config
#include <fsl_clock.h> SCG system OSC configuration.

struct _scg rosc_config
#include <fsl_clock.h> SCG ROSC configuration.

struct _scg_sirc_ config
#include <fsl_clock.h> SCG slow IRC clock configuration.
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struct _scg_firc_trim_ config
#include <fsl_clock.h> SCG fast IRC clock trim configuration.

struct _scg_firc_ config_t
#include <fsl_clock.h> SCG fast IRC clock configuration.

struct _ fro192m_ rf clk_config
#include <fsl_clock.h> FRO192M RF clock configuration.

2.10 CMC: Core Mode Controller Driver

void CMC_ SetClockMode(CMC_Type *base, cmc_clock_mode_t mode)
Sets clock mode.

This function configs the amount of clock gating when the core asserts Sleeping due to WFI,
WFE or SLEEPONEXIT.

Parameters
* base — CMC peripheral base address.
* mode — System clock mode.

static inline void CMC__LockClockModeSetting(CMC_Type *base)
Locks the clock mode setting.

After invoking this function, any clock mode setting will be blocked.
Parameters
* base — CMC peripheral base address.

static inline cmc_core_clock_gate_status_t CMC_ GetCoreClockGatedStatus(CMC_Type *base)
Gets the core clock gated status.

This function get the status to indicate whether the core clock is gated. The core clock gated
status can be cleared by software.

Parameters
* base — CMC peripheral base address.

Returns
The status to indicate whether the core clock is gated.

static inline void CMC__ClearCoreClockGatedStatus(CMC_Type *base)
Clears the core clock gated status.

This function clear clock status flag by software.
Parameters
* base — CMC peripheral base address.

static inline uint8_t CMC__ GetWakeupSource(CMC_Type *base)
Gets the Wakeup Source.

This function gets the Wakeup sources from the previous low power mode entry.
Parameters
* base — CMC peripheral base address.

Returns
The Wakeup sources from the previous low power mode entry. See
_cmc_wakeup_sources for details.
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static inline cmc_clock_mode_t CMC_ GetClockMode(CMC_Type *base)
Gets the Clock mode.

This function gets the clock mode of the previous low power mode entry.
Parameters
* base — CMC peripheral base address.

Returns
The Low Power status.

static inline uint32_t CMC_ GetSystemResetStatus(CMC_Type *base)
Gets the System reset status.

This function returns the system reset status. Those status updates on every MAIN Warm
Reset to indicate the type/source of the most recent reset.

Parameters
* base — CMC peripheral base address.

Returns
The most recent system reset status. See _cmc_system_reset_sources for de-
tails.

static inline uint32_t CMC__GetStickySystemResetStatus(CMC_Type *base)
Gets the sticky system reset status since the last WAKE Cold Reset.

This function gets all source of system reset that have generated a system reset since the
last WAKE Cold Reset, and that have not been cleared by software.

Parameters
* base — CMC peripheral base address.

Returns
System reset status that have not been cleared by software. See
_cmc_system_reset_sources for details.

static inline void CMC__ClearStickySystemResetStatus(CMC_Type *base, uint32_t mask)
Clears the sticky system reset status flags.

Parameters
* base — CMC peripheral base address.
* mask — Bitmap of the sticky system reset status to be cleared.

static inline uint8_t CMC__ GetResetCount(CMC_Type *base)
Gets the number of reset sequences completed since the last WAKE Cold Reset.

Parameters
* base — CMC peripheral base address.

Returns
The number of reset sequences.

static inline uint32_t CMC_ GetResetInitStatusFlags(CMC_Type *base)
Gets status flags to indicate if any errors occurred during the reset initialization sequence.

Parameters
* base — CMC peripheral base address.

Returns
Status flags that indicate errors occurred during the reset initialization se-
quence.
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void CMC_ SetPowerModeProtection(CMC_Type *base, uint32_t allowedModes)
Configures all power mode protection settings.

This function configures the power mode protection settings for supported power modes.
This should be done before set the lowPower mode for each power doamin.

The allowed lowpower modes are passed as bit map. For example, to
allow Sleep and DeepSleep, use CMC_SetPowerModeProtection(CMC_base,
kCMC_AllowSleepMode | kCMC_AllowDeepSleepMode). To allow all low power modes,
use CMC_SetPowerModeProtection(CMC_base, kCMC_AllowAllLowPowerModes).

Parameters
* base — CMC peripheral base address.

* allowedModes - Bitmaps of the allowed power modes. See
_cmc_power_mode_protection for details.

static inline void CMC_ LockPowerModeProtectionSetting(CMC_Type *base)
Locks the power mode protection.

This function locks the power mode protection. After invoking this function, any power
mode protection setting will be ignored.

Parameters
* base — CMC peripheral base address.

static inline void CMC__ SetGlobalPowerMode(CMC_Type *base, cmc_low_power_mode_t
lowPowerMode)

Config the same lowPower mode for all power domain.

This function configures the same low power mode for MAIN power domian and WAKE
power domain.

Parameters
* base — CMC peripheral base address.

* lowPowerMode — The desired lowPower mode. See cmc_low_power_mode_t
for details.

static inline void CMC__SetMAINPowerMode(CMC_Type *base, cmc_low_power_mode_t
lowPowerMode)

Configures entry into low power mode for the MAIN Power domain.

This function configures the low power mode for the MAIN power domian, when the
core executes WFI/WFE instruction. The available lowPower modes are defined in the
cmc_low_power_mode_t.

Parameters
* base — CMC peripheral base address.

* lowPowerMode — The desired lowPower mode. See cmmc_low_power_mode_t
for details.

static inline cmc_low_power_mode_t CMC_GetMAINPowerMode(CMC_Type *base)
Gets the power mode of the MAIN Power domain.

Parameters
* base — CMC peripheral base address.

Returns
The power mode of MAIN Power domain. See cmc_low_power_mode_t for
details.
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static inline void CMC__SetWAKEPowerMode(CMC_Type *base, cmc_low_power_mode_t
lowPowerMode)

Configure entry into low power mode for the WAKE Power domain.
This function configures the low power mode for the WAKE power domian, when the

core executes WFI/WFE instruction. The available lowPower mode are defined in the
cmc_low_power_mode_t.

Note: The lowPower Mode for the WAKE domain must not be configured to a lower power
mode than any other power domain.

Parameters
* base — CMC peripheral base address.

* lowPowerMode — The desired lowPower mode. See cmmc_low_power_mode_t
for details.

static inline cmc_low_power_mode_t CMC__GetWAKEPowerMode(CMC_Type *base)
Gets the power mode of the WAKE Power domain.

Parameters
* base — CMC peripheral base address.

Returns
The power mode of WAKE Power domain. See cmc_low_power_mode_t for
details.

void CMC_ ConfigResetPin(CMC_Type *base, const cmc_reset_pin_config t *config)
Configure reset pin.

This function configures reset pin. When enabled, the low power filter is enabled in both
Active and Low power modes, the reset filter is only enabled in Active mode. When both
filers are enabled, they operate in series.

Parameters
* base — CMC peripheral base address.
* config — Pointer to the reset pin config structure.

static inline void CMC_ EnableSystemResetInterrupt(CMC_Type *base, uint32_t mask)
Enable system reset interrupts.

This function enables the system reset interrupts. The assertion of non-fatal warm reset
can be delayed for 258 cycles of the 32K_CLK clock while an enabled interrupt is gener-
ated. Then Software can perform a graceful shutdown or abort the non-fatal warm reset
provided the pending reset source is cleared by resetting the reset source and then clearing
the pending flag.

Parameters
* base — CMC peripheral base address.

» mask — System reset interrupts. See _cmc_system_reset_interrupt_enable
for details.

static inline void CMC__DisableSystemResetInterrupt(CMC_Type *base, uint32_t mask)
Disable system reset interrupts.

This function disables the system reset interrupts.
Parameters

* base — CMC peripheral base address.
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» mask — System reset interrupts. See _cmc_system_reset_interrupt_enable
for details.

static inline uint32_t CMC_ GetSystemResetInterruptFlags(CMC_Type *base)
Gets System Reset interrupt flags.

This function returns the System reset interrupt flags.
Parameters
* base — CMC peripheral base address.

Returns
System reset interrupt flags. See _cmc_system_reset_interrupt_flag for details.

static inline void CMC__ClearSystemResetInterruptFlags(CMC_Type *base, uint32_t mask)
Clears System Reset interrupt flags.

This function clears system reset interrupt flags. The pending reset source can be cleared
by resetting the source of the reset and then clearing the pending flags.

Parameters
* base — CMC peripheral base address.

» mask — System Reset interrupt flags. See _cmc_system_reset_interrupt_flag
for details.

static inline void CMC__EnableNonMaskablePinInterrupt(CMC_Type *base, bool enable)
Enable/Disable Non maskable Pin interrupt.

Parameters
* base — CMC peripheral base address.

* enable — Enable or disable Non maskable pin interrupt. true - enable Non-
maskable pin interrupt. false - disable Non-maskable pin interupt.

static inline uint8_t CMC_ GetISPMODEPinLogic(CMC_Type *base)
Gets the logic state of the ISPMODE_n pin.

This function returns the logic state of the ISPMODE_n pin on the last negation of RESET_b
pin.

Parameters
* base — CMC peripheral base address.

Returns
The logic state of the ISPMODE_n pin on the last negation of RESET_b pin.

static inline void CMC__ ClearISPMODEPinLogic(CMC_Type *base)
Clears ISPMODE_n pin state.

Parameters
* base — CMC peripheral base address.

static inline void CMC_ ForceBootConfiguration(CMC_Type *base, bool assert)
Set the logic state of the BOOT_CONFIGn pin.

This function force the logic state of the Boot_Confign pin to assert on next system reset.
Parameters
* base — CMC peripheral base address.

* assert — Assert the corresponding pin or not. true - Assert corresponding
pin on next system reset. false - No effect.
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static inline void CMC__LockWriteOperationToBootRomStatusReg(CMC_Type *base, uint8_t
index)

Lock write operation to BootROM status register and BootROM Lock register.

Note: Iflocked, BootROM status register cannot be written.

Note: Once locked, only cold reset can reset related register.

Parameters
* base — CMC peripheral base address.
¢ index — The index of BootROM status register, ranges from 0.

static inline bool CMC__ CheckBootRomStatusRegWriteLocked(CMC_Type *base, uint8_t index)
Check if BootROM status register can be written.

Parameters
* base — CMC peripheral base address.
* index — The index of BootROM status register, ranges from 0.
Return values
* true—The selected BootRom status register is locked and cannot be written.

* false—The selected BootRom Status register is unlocked and cannot be writ-
ten.

static inline uint32_t CMC_ GetBootRomStatus(CMC_Type *base, uint8_t index)
Gets the information written by the BootROM.

Parameters
* base — CMC peripheral base address.
* index — The index of BootROM status register, ranges from 0.

Returns
The status information written by the BootROM.
static inline void CMC_ WriteBootRomStatusReg(CMC_Type *base, uint8_t index, uint32_t value)

Writes value to BootROM status register, in this way, BootROM status registers are used as
general purpose register.

Note: Value in BootROM status registers are reset in cold reset.

Parameters
* base — CMC peripheral base address.
¢ index — The index of BootROM status register, ranges from 0.
* value — Value to write.

void CMC_ PowerOffSRAMAIIMode(CMC_Type *base, uint32_t mask)
Power off the selected system SRAM always.

This function power off the selected system SRAM always. The SRAM arrays should not
be accessed while they are shut down. SRAM array contents are not retained if they are
powered off.
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Parameters
* base — CMC peripheral base address.

* mask — Bitmap of the SRAM arrays to be powered off all modes. See
_cmc_system_sram_arrays for details. Check Reference Manual for the
SRAM region and mask hit relationship.

static inline void CMC _PowerOnSRAMAIIMode(CMC_Type *base, uint32_t mask)
Power on SRAM during all mode.

Parameters
* base — CMC peripheral base address.

* mask — Bitmap of the SRAM arrays to be powered on all modes. See
_cmc_system_sram_arrays for details. Check Reference Manual for the
SRAM region and mask bit relationship.

void CMC_ PowerOffSRAMLowPowerOnly(CMC_Type *base, uint32_t mask)
Power off the selected system SRAM during low power mode only.

This function power off the selected system SRAM only during low power mode. SRAM
array contents are not retained if they are power off.

Parameters
* base — CMC peripheral base address.

» mask — Bitmap of the SRAM arrays to be power off during low power mode
only. See _cmc_system_sram_arrays for details. Check Reference Manual
for the SRAM region and mask bit relationship.

static inline void CMC_ PowerOnSRAMLowPowerOnly (CMC_Type *base, uint32_t mask)
Power on the selected system SRAM during low power mode only.

This function power on the selected system SRAM. The SRAM arrray contents are retained
in low power modes.

Parameters
* base — CMC peripheral base address.

* mask — Bitmap of the SRAM arrays to be power on during low power mode
only. See _cmc_system_sram_arrays for details. Check Reference Manual
for the SRAM region and mask bit relationship.

void CMC_ ConfigFlashMode(CMC_Type *base, bool wake, bool doze, bool disable)
Configs the low power mode of the on-chip flash memory.

This function configs the low power mode of the on-chip flash memory.
Parameters
* base — CMC peripheral base address.

» wake — true: Flash will exit low power state during the flash memory ac-
cesses. false: No effect.

* doze — true: Flash is disabled while core is sleeping false: No effect.
* disable — true: Flash memory is placed in low power state. false: No effect.

static inline void CMC__EnableDebugOperation(CMC_Type *base, bool enable)
Enables/Disables debug Operation when the core sleep.

This function configs what happens to debug when core sleeps.

Parameters
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* base — CMC peripheral base address.

* enable — Enable or disable Debug when Core is sleeping. true - Debug re-
mains enabled when the core is sleeping. false - Debug is disabled when
the core is sleeping.

void CMC_ PreEnterLowPowerMode(void)
Prepares to enter low power modes.

This function should be called before entering low power modes.

void CMC_ PostExitLowPowerMode(void)
Recovers after wake up from low power modes.

This function should be called after wake up from low power modes. This function should
be used with CMC_PreEnterLowPowerMode()

void CMC_ GlobalEnterLowPowerMode(CMC_Type *base, cmc_low_power_mode_t
lowPowerMode)

Configs the entry into the same low power mode for each power domains.

This function provides the feature to entry into the same low power mode for each power
domains. Before invoking this function, please ensure the selected power mode have been
allowed.

Parameters
* base — CMC peripheral base address.

* lowPowerMode — The low power mode to be entered. See
cmc_low_power_mode_t for the details.

void CMC_ EnterLowPowerMode(CMC_Type *base, const cmc_power_domain_config t *config)
Configs the entry into different low power modes for each power domains.

This function provides the feature to entry into different low power modes for each power
domains. Before invoking this function please ensure the selected modes are allowed.

Parameters
* base — CMC peripheral base address.
* config — Pointer to the cmmc_power_domain_config_t structure.

FSL CMC_ DRIVER VERSION
CMC driver version 2.4.3.

CMC_SRAM_BUSY_ TIMEOUT
Max loops to wait for CMC SRAM operation complete.

When configuring the SRAM, driver will wait for the completion of new settings. This pa-
rameter defines how many loops to check completion before return timeout. If defined as
0, driver will wait forever until completion.

enum _ cmc__power__mode_ protection
CMC power mode Protection enumeration.

Values:

enumerator kCMC__AllowSleepMode
Allow Sleep mode.

enumerator kCMC__ AllowDeepSleepMode
Allow Deep Sleep mode.

enumerator kCMC _AllowPowerDownMode
Allow Power Down mode.
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enumerator kCMC__AllowDeepPowerDownMode
Allow Deep Power Down mode.

enumerator kCMC__AllowAllLowPowerModes
Allow all low power modes.

enum _ cmc_ wakeup_ sources
Wake up sources from the previous low power mode entry.

Values:

enumerator kCMC__WakeupFromResetInterruptOrPowerDown

Wakeup source is reset interrupt, or wake up from [Deep] Power Down.

enumerator kCMC_ WakeupFromDebugRequest
Wakeup source is debug request.

enumerator kCMC__WakeupFromInterrupt
Wakeup source is interrupt.

enumerator kCMC_WakeupFromDMAWakeup
Wakeup source is DMA Wakeup.

enumerator kCMC__ WakeupFromWUURequest
Wakeup source is WUU request.

enumerator kCMC__ WakeupFromBusMaster
Wakeup source is Bus master.

enum _ cmc_ system_ reset_ interrupt_ enable
System Reset Interrupt enable enumeration.

Values:

enumerator kCMC_ PinResetInterruptEnable
Pin Reset interrupt enable.

enumerator kCMC_ DAPResetInterruptEnable
DAP Reset interrupt enable.

enumerator kCMC_ LowPowerAcknowledgeTimeoutResetInterruptEnable
Low Power Acknowledge Timeout Reset interrupt enable.

enumerator kCMC_ SystemClockGenerationResetInterruptEnable
System Clock Generation Reset interrupt enable.

enumerator kCMC_ WatchdogOResetInterruptEnable
Watchdog 0 Reset interrupt enable.

enumerator kCMC_ SoftwareResetInterruptEnable
Software Reset interrupt enable.

enumerator kCMC_ LockupResetInterruptEnable
Lockup Reset interrupt enable.

enumerator kCMC_ WatchdoglResetInterruptEnable
Watchdog 1 Reset interrupt enable

enum _cmc_system_ reset_ interrupt_ flag
CMC System Reset Interrupt Status flag.

Values:
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enumerator kCMC_ PinResetInterruptFlag
Pin Reset interrupt flag.

enumerator kCMC_ DAPResetInterruptFlag

DAP Reset interrupt flag.
enumerator kCMC_ LowPowerAcknowledgeTimeoutResetFlag

Low Power Acknowledge Timeout Reset interrupt flag.
enumerator kCMC__ WatchdogOResetInterruptFlag

Watchdog 0 Reset interrupt flag.
enumerator kCMC__SoftwareResetInterruptFlag

Software Reset interrupt flag.
enumerator kCMC_ LockupResetInterruptFlag

Lock up Reset interrupt flag.
enumerator kCMC_ WatchdoglResetInterruptFlag

Watchdog 1 Reset interrupt flag.

enum _ cmec_system_ sram_ arrays

CMC System SRAM arrays low power mode enable enumeration.
Values:
enumerator kCMC_ SRAMBank0

Power off SRAM BankO0, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_ SRAMBank1

Power off SRAM Bank1, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_ SRAMBank?2

Power off SRAM Bank?2, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_ SRAMBank3

Power off SRAM Bank3, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_ SRAMBank4

Power off SRAM Bank4, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC__SRAMBank5

Power off SRAM Bank5, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC__ SRAMBank6

Power off SRAM Banks, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC__ SRAMBank7

Power off SRAM Bank?7, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_ SRAMBank8

Power off SRAM Bank$, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC__SRAMBank9

Power off SRAM Bank9, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC SRAMBank10

Power off SRAM Bank10, please refer to chip’s RM for the corresponding SRAM array.

enumerator kCMC__AllSramArrays
Mask of all system SRAM arrays.
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enum _ cmec_system_ reset_sources
System reset sources enumeration.

Values:

enumerator kCMC_WakeUpReset
The reset caused by a wakeup from Power Down or Deep Power Down mode.

enumerator kCMC_ PORReset
The reset caused by power on reset detection logic.

enumerator kCMC_LVDReset
The reset caused by a Low Voltage Detect.

enumerator kCMC_HVDReset
The reset caused by a High voltage Detect.

enumerator kCMC__WarmReset
The last reset source is a warm reset source.

enumerator kCMC_FatalReset
The last reset source is a fatal reset source.

enumerator kCMC_PinReset
The reset caused by the RESET_b pin.

enumerator kCMC_DAPReset
The reset caused by a reset request from the Debug Access port.

enumerator kCMC_ ResetTimeout
The reset caused by a timeout or other error condition in the system reset generation.

enumerator kCMC_ LowPower AcknowledgeTimeoutReset
The reset caused by a timeout in low power mode entry logic.

enumerator kCMC__SCGReset
The reset caused by a loss of clock or loss of lock event in the SCG.

enumerator kCMC__ WatchdogOReset
The reset caused by a WatchDog 0 timeout.

enumerator kCMC__SoftwareReset
The reset caused by a software reset request.

enumerator kCMC_LockUpReset
The reset caused by the ARM core indication of a LOCKUP event.

enumerator kCMC_WatchdoglReset
The reset caused by a WatchDog 1 timeout.

enum _ cmc_ core_ clock_gate status
Indicate the core clock was gated.

Values:

enumerator kCMC _CoreClockNotGated
Core clock not gated.

enumerator kCMC__CoreClockGated
Core clock was gated due to low power mode entry.

enum cmc_ clock mode
CMC clock mode enumeration.

Values:
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enumerator kCMC GateNoneClock
No clock gating.

enumerator kCMC _GateCoreClock
Gate Core clock.

enumerator kCMC__ GateCorePlatformClock
Gate Core clock and platform clock.

enumerator kCMC_ GateAllSystemClocks
Gate all System clocks, without getting core entering into low power mode.

enumerator kCMC__ GateAllSystemClocksEnterLowPowerMode
Gate all System clocks, with core entering into low power mode.

enum _ cmc_ low_ power__mode
CMC power mode enumeration.

Values:

enumerator kCMC__ ActiveMode
Select Active mode.

enumerator kCMC__SleepMode
Select Sleep mode when a core executes WFI or WFE instruction.

enumerator kCMC__ DeepSleepMode
Select Deep Sleep mode when a core executes WFI or WFE instruction.

enumerator kCMC__ PowerDownMode
Select Power Down mode when a core executes WFI or WFE instruction.

enumerator kCMC_ DeepPowerDown
Select Deep Power Down mode when a core executes WFI or WFE instruction.

typedef enum _cmc_core_clock_gate_status cmc_core_ clock gate_status_t
Indicate the core clock was gated.

typedef enum _cmc_clock_mode cmc_ clock_mode_ t
CMC clock mode enumeration.

typedef enum _cmc_low_power_mode cmc_low_power__mode_t
CMC power mode enumeration.

typedef struct _cmc_reset_pin_config cmc_reset_ pin_ config_t
CMC reset pin configuration.

typedef struct _cmc_power_domain_config cmc_power_ domain_ config_t
power mode configuration for each power domain.

CMC_BLR_LOCK_FIELD_WIDTH
CMC_BLR_LOCK IDX MASK(index)
CMC_BLR_LOCK_IDX_SHIFT(index)
CMC_BLR_LOCK_IDX(index, value)

struct _cmc_reset_ pin_ config
#include <fsl_cmc.h> CMC reset pin configuration.
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Public Members

bool lowpowerFilterEnable
Low Power Filter enable.

bool resetFilterEnable
Reset Filter enable.

uint8_t resetFilterWidth
Width of the Reset Filter.

struct _cmc_ power_ domain__config
#include <fsl_cmc.h> power mode configuration for each power domain.

Public Members

cmc_clock_mode_t clock mode
Clock mode for each power domain.

cmc_low_power_mode_t main__domain
The low power mode of the MAIN power domain.

cmc_low_power_mode_t wake__domain
The low power mode of the WAKE power domain.

2.11 CRC: Cyclic Redundancy Check Driver

FSL CRC_DRIVER_ VERSION
CRC driver version. Version 2.0.4.

Current version: 2.0.4

Change log:

* Version 2.0.4
— Release peripheral from reset if necessary in init function.

* Version 2.0.3

— Fix MISRA issues
Version 2.0.2

- Fix MISRA issues
Version 2.0.1

— move DATA and DATALL macro definition from header file to source file

enum _crc_bits
CRC bit width.

Values:

enumerator kCrcBits16
Generate 16-bit CRC code

enumerator kCrcBits32
Generate 32-bit CRC code
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enum _crc_result
CRC result type.

Values:

enumerator kCrcFinalChecksum

CRC data register read value is the final checksum. Reflect out and final xor protocol
features are applied.

enumerator kCrclntermediateChecksum

CRC data register read value is intermediate checksum (raw value). Reflect out and
final xor protocol feature are not applied. Intermediate checksum can be used as a
seed for CRC_Init() to continue adding data to this checksum.

typedef enum _crc_bits crc_ bits_t
CRC bit width.

typedef enum _crc_result crc_result_t
CRC result type.

typedef struct _crc_config crc_ config_t
CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

void CRC_Init(CRC_Type *base, const crc_config t *config)
Enables and configures the CRC peripheral module.

This function enables the clock gate in the SIM module for the CRC peripheral. It also con-
figures the CRC module and starts a checksum computation by writing the seed.

Parameters
* base — CRC peripheral address.
* config — CRC module configuration structure.
static inline void CRC_ Deinit(CRC_Type *base)
Disables the CRC peripheral module.
This function disables the clock gate in the SIM module for the CRC peripheral.
Parameters
* base — CRC peripheral address.
void CRC_ GetDefaultConfig(crc_config_t *config)
Loads default values to the CRC protocol configuration structure.

Loads default values to the CRC protocol configuration structure. The default values are as
follows.

config->polynomial = 0x1021;
config->seed = OxFFFF;
config->reflectIn = false;
config->reflectOut = false;
config->complement Checksum = false;
config->crcBits = kCrcBits16;
config->crcResult = kCrcFinalChecksum;

Parameters

* config — CRC protocol configuration structure.
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void CRC_ WriteData(CRC_Type *base, const uint8_t *data, size_t dataSize)
Writes data to the CRC module.

Writes input data buffer bytes to the CRC data register. The configured type of transpose is
applied.

Parameters
* base — CRC peripheral address.
» data — Input data stream, MSByte in data[0].
* dataSize — Size in bytes of the input data buffer.

uint32_t CRC_ Get32bitResult(CRC_Type *base)
Reads the 32-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
An intermediate or the final 32-bit checksum, after configured transpose and
complement operations.

uint16_t CRC_ Get16bitResult(CRC_Type *base)
Reads a 16-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
An intermediate or the final 16-bit checksum, after configured transpose and
complement operations.

CRC_DRIVER_USE_CRC16_CCIT_FALSE_AS DEFAULT

Default configuration structure filled by CRC_GetDefaultConfig(). Use CRC16-CCIT-FALSE as
defeault.

struct _ crc_ config
#include <fsl_crc.h> CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

Public Members

uint32_t polynomial
CRC Polynomial, MSBit first. Example polynomial: 0x1021 = 1_0000_0010_0001 =
XA 2+xA5+1
uint32_t seed
Starting checksum value
bool reflectIn
Reflect bits on input.
bool reflectOut
Reflect bits on output.
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bool complementChecksum
True if the result shall be complement of the actual checksum.

crc_bits_t crcBits
Selects 16- or 32- bit CRC protocol.

crc_result_t crcResult

Selects final or intermediate checksum return from CRC_Getl6bitResult() or
CRC_Get32bitResult()

2.12 EDMA: Enhanced Direct Memory Access (eDMA) Con-
troller Driver

void EDMA_ Init(DMA_Type *base, const edma_config_t *config)
Initializes the eDMA peripheral.

This function ungates the eDMA clock and configures the eDMA peripheral according to the
configuration structure.

Note: This function enables the minor loop map feature.

Parameters
* base — eDMA peripheral base address.
* config — A pointer to the configuration structure, see “edma_config_t”.

void EDMA_ Deinit(DMA_Type *base)
Deinitializes the eDMA peripheral.

This function gates the eDMA clock.
Parameters
* base — eDMA peripheral base address.

void EDMA_ InstallTCD(DMA_Type *base, uint32_t channel, edma_tcd_t *tcd)
Push content of TCD structure into hardware TCD register.

Parameters
* base — EDMA peripheral base address.
* channel - EDMA channel number.
* tcd — Point to TCD structure.

void EDMA _ GetDefaultConfig(edma_config t *config)
Gets the eDMA default configuration structure.

This function sets the configuration structure to default values. The default configuration
is set to the following values:

config.enableMasterldReplication = true;
config.enableHaltOnError = true;
config.enableRoundRobinArbitration = false;
config.enableDebugMode = false;
config.enableBufferedWrites = false;

Parameters
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* config — A pointer to the eDMA configuration structure.

static inline void EDMA_ EnableAllChannelLink(DMA_Type *base, bool enable)
Enables/disables all channel linking.

This function enables/disables all channel linking in the management page. For specific
channel linking enablement & configuration, please refer to EDMA_SetChannelLink and
EDMA_TcdSetChannelLink APIs.

For example, to disable all channel linking in the DMAO management page:

EDMA _ EnableAllChannelLink(DMAO, false);

Parameters
* base — eDMA peripheral base address.

* enable — Switcher of the channel linking feature for all channels. “true”
means to enable. “false” means not.

void EDMA_ ResetChannel(DMA_Type *base, uint32_t channel)
Sets all TCD registers to default values.

This function sets TCD registers for this channel to default values.

Note: This function must not be called while the channel transfer is ongoing or it causes
unpredictable results.

Note: This function enables the auto stop request feature.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

void EDMA_ SetTransferConfig(DMA_Type *base, uint32_t channel, const edma_transfer_config _t
*config, edma_tcd_t *nextTcd)

Configures the eDMA transfer attribute.

This function configures the transfer attribute, including source address, destination ad-
dress, transfer size, address offset, and so on. It also configures the scatter gather feature
if the user supplies the TCD address. Example:

edma,_ transfer config_t config;
edma_ ted_t ted;
config.srcAddr = .;
config.destAddr = .

EDMA_ SetTransferConfig(DMAOQ, channel, &config, &sted);

Note: If nextTcd is not NULL, it means scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the eDMA_ResetChannel.

Parameters
* base — eDMA peripheral base address.

* channel — eDMA channel number.
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* config — Pointer to eDMA transfer configuration structure.

* nextTed — Point to TCD structure. It can be NULL if users do not want to
enable scatter/gather feature.

void EDMA_SetMinorOffsetConfig(DMA_Type *base, uint32_t channel, const
edma_minor_offset_config_t *config)

Configures the eDMA minor offset feature.

The minor offset means that the signed-extended value is added to the source address or
destination address after each minor loop.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* config — A pointer to the minor offset configuration structure.

static inline void EDMA_ SetChannelArbitrationGroup(DMA_Type *base, uint32_t channel,
uint32_t group)

Configures the eDMA channel arbitration group.

This function configures the channel arbitration group. The arbitration group priorities
are evaluated by numeric value from highest group number to lowest.

Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number
* group — Fixed-priority arbitration group number for the channel.

static inline void EDMA_ SetChannelPreemptionConfig(DMA_Type *base, uint32_t channel, const
edma_channel_Preemption_config_t
*config)

Configures the eDMA channel preemption feature.
This function configures the channel preemption attribute and the priority of the channel.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number
* config — A pointer to the channel preemption configuration structure.
static inline uint32_t EDMA_ GetChannelSystemBusInformation(DMA_Type *base, uint32_t

channel)
Gets the eDMA channel identification and attribute information on the system bus inter-
face.
Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number.
Returns

The mask of the channel system bus information. Users need to use the
_edma_channel_sys_bus_info type to decode the return variables.

void EDMA_ SetChannelLink(DMA_Type *base, uint32_t channel, edma_channel _link_type_t
type, uint32_t linkedChannel)
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Sets the channel link for the eDMA transfer.

This function configures either the minor link or the major link mode. The minor link
means that the channel link is triggered every time CITER decreases by 1. The major link
means that the channel link is triggered when the CITER is exhausted.

Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.

Parameters

* base — eDMA peripheral base address.

* channel — eDMA channel number.

* type — A channel link type, which can be one of the following:
— KEDMA_LinkNone
— kEDMA_MinorLink
— kKEDMA_MajorLink

* linkedChannel — The linked channel number.

void EDMA_ SetBandWidth(DMA_Type *base, uint32_t channel, edma_bandwidth_t bandWidth)
Sets the bandwidth for the eDMA transfer.

Because the eDMA processes the minor loop, it continuously generates read/write se-
quences until the minor count is exhausted. The bandwidth forces the eDMA to stall after
the completion of each read/write access to control the bus request bandwidth seen by the
crossbar switch.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* bandWidth — A bandwidth setting, which can be one of the following:
- kEDMABandwidthStallNone
- kEDMABandwidthStall4Cycle
— kEDMABandwidthStall8Cycle

void EDMA_ SetModulo(DMA_Type *base, uint32_t channel, edma_modulo_t srcModulo,
edma_modulo_t destModulo)

Sets the source modulo and the destination modulo for the eDMA transfer.

This function defines a specific address range specified to be the value after (SADDR +
SOFF)/(DADDR + DOFF) calculation is performed or the original register value. It provides
the ability to implement a circular data queue easily.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* srcModulo — A source modulo value.

* destModulo — A destination modulo value.
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static inline void EDMA_ EnableAsyncRequest(DMA_Type *base, uint32_t channel, bool enable)
Enables an async request for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* enable — The command to enable (true) or disable (false).

static inline void EDMA_ EnableAutoStopRequest(DMA_Type *base, uint32_t channel, bool
enable)

Enables an auto stop request for the eDMA transfer.

If enabling the auto stop request, the eDMA hardware automatically disables the hardware
channel request.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* enable — The command to enable (true) or disable (false).

void EDMA_ EnableChannellnterrupts(DMA_Type *base, uint32_t channel, uint32_t mask)
Enables the interrupt source for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
e channel — eDMA channel number.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_ DisableChannellnterrupts(DMA_Type *base, uint32_t channel, uint32_t mask)
Disables the interrupt source for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* mask — The mask of the interrupt source to be set. Use the defined
edma_interrupt_enable_t type.

static inline void EDMA__SetChannelMux(DMA_Type *base, uint32_t channel, uint32_t mux)
Set channel mux source.

Note:When the peripheral is no longer needed, the mux configuration for that channel
should be written to 0, thus releasing the resource.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* mux — the mux source value is SOC specific, please reference the SOC for
detail.

void EDMA_ TcdReset(edma_ted_t *tcd)
Sets all fields to default values for the TCD structure.

This function sets all fields for this TCD structure to default value.
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Note: This function enables the auto stop request feature.

Parameters
* tcd — Pointer to the TCD structure.

void EDMA_ TedSetTransferConfig(edma_tcd_t *tcd, const edma_transfer_config_t *config,
edma_tcd_t *nextTcd)

Configures the eDMA TCD transfer attribute.

The TCD is a transfer control descriptor. The content of the TCD is the same as the hardware
TCD registers. The STCD is used in the scatter-gather mode. This function configures the
TCD transfer attribute, including source address, destination address, transfer size, address
offset, and so on. It also configures the scatter gather feature if the user supplies the next
TCD address. Example:

edma_ transfer config t config = {
}
edma_tcd_t ted  aligned(32);

edma_ tcd_t nextTed __ aligned(32);
EDMA_ TcdSetTransferConfig(&tcd, &config, &nextTed);

Note: TCD address should be 32 bytes aligned or it causes an eDMA error.

Note: If the nextTcd is not NULL, the scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the EDMA_TcdReset.

Parameters
* tcd — Pointer to the TCD structure.
* config — Pointer to eDMA transfer configuration structure.

* nextTcd — Pointer to the next TCD structure. It can be NULL if users do not
want to enable scatter/gather feature.

void EDMA_ TcedSetMinorOffsetConfig(edma_tcd _t *tcd, const edma_minor_offset_config t
*config)

Configures the eDMA TCD minor offset feature.

A minor offset is a signed-extended value added to the source address or a destination ad-
dress after each minor loop.

Parameters
* tcd — A point to the TCD structure.
* config — A pointer to the minor offset configuration structure.

void EDMA_ TedSetChannelLink(edma_tcd_t *tcd, edma_channel_link_type_t type, uint32_t
linkedChannel)

Sets the channel link for the eDMA TCD.
This function configures either a minor link or a major link. The minor link means the

channel link is triggered every time CITER decreases by 1. The major link means that the
channel link is triggered when the CITER is exhausted.
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Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.

Parameters
* tcd — Point to the TCD structure.
* type — Channel link type, it can be one of:
— KEDMA_LinkNone
- kEDMA_MinorLink
— KEDMA_MajorLink
¢ linkedChannel — The linked channel number.

static inline void EDMA_ TedSetBandWidth(edma_tcd_t *tcd, edma_bandwidth_t bandWidth)
Sets the bandwidth for the eDMA TCD.

Because the eDMA processes the minor loop, it continuously generates read/write se-
quences until the minor count is exhausted. The bandwidth forces the eDMA to stall after
the completion of each read/write access to control the bus request bandwidth seen by the
crosshar switch.

Parameters
* tcd — A pointer to the TCD structure.
* bandWidth — A bandwidth setting, which can be one of the following:
- KEDMABandwidthStallNone
— kEDMABandwidthStall4Cycle
— KEDMABandwidthStall8Cycle

void EDMA_ TedSetModulo(edma_tcd_t *tcd, edma_modulo_t srcModulo, edma_modulo_t
destModulo)

Sets the source modulo and the destination modulo for the eDMA TCD.

This function defines a specific address range specified to be the value after (SADDR +
SOFF)/(DADDR + DOFF) calculation is performed or the original register value. It provides
the ability to implement a circular data queue easily.

Parameters
* tcd — A pointer to the TCD structure.
* srcModulo — A source modulo value.
* destModulo — A destination modulo value.

static inline void EDMA_ TcdEnableAutoStopRequest(edma_tcd_t *tcd, bool enable)
Sets the auto stop request for the eDMA TCD.

If enabling the auto stop request, the eDMA hardware automatically disables the hardware
channel request.

Parameters
* tcd — A pointer to the TCD structure.

* enable — The command to enable (true) or disable (false).
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void EDMA_ TedEnableInterrupts(edma_tcd_t *tcd, uint32_t mask)
Enables the interrupt source for the eDMA TCD.

Parameters
* tcd — Point to the TCD structure.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_ TedDisableInterrupts(edma_tcd_t *tcd, uint32_t mask)
Disables the interrupt source for the eDMA TCD.

Parameters
* tcd — Point to the TCD structure.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

static inline void EDMA_ EnableChannelRequest(DMA_Type *base, uint32_t channel)
Enables the eDMA hardware channel request.

This function enables the hardware channel request.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

static inline void EDMA_ DisableChannelRequest(DMA_Type *base, uint32_t channel)
Disables the eDMA hardware channel request.

This function disables the hardware channel request.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

static inline void EDMA_ TriggerChannelStart(DMA_Type *base, uint32_t channel)
Starts the eDMA transfer by using the software trigger.

This function starts a minor loop transfer.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

uint32_t EDMA__GetRemainingMajorLoopCount(DMA_Type *base, uint32_t channel)
Gets the Remaining major loop count from the eDMA current channel TCD.

This function checks the TCD (Task Control Descriptor) status for a specified eDMA channel
and returns the number of major loop count that has not finished.

Note: 1. This function can only be used to get unfinished major loop count of transfer
without the next TCD, or it might be inaccuracy.

a. The unfinished/remaining transfer bytes cannot be obtained directly from registers
while the channel is running. Because to calculate the remaining bytes, the initial
NBYTES configured in DMA_TCDn_NBYTES_MLNO register is needed while the eDMA
IP does not support getting it while a channel is active. In another word, the NBYTES
value reading is always the actual (decrementing) NBYTES value the dma_engine is
working with while a channel is running. Consequently, to get the remaining transfer
bytes, a software-saved initial value of NBYTES (for example copied before enabling
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the channel) is needed. The formula to calculate it is shown below: RemainingBytes =
RemainingMajorLoopCount * NBYTES(initially configured)

Parameters
* base — eDMA peripheral base address.
 channel - eDMA channel number.

Returns
Major loop count which has not been transferred yet for the current TCD.

static inline uint32_t EDMA__ GetErrorStatusFlags(DMA_Type *base)
Gets the eDMA channel error status flags.

Parameters
* base — eDMA peripheral base address.

Returns

The mask of error status flags. Users need to use the _edma_error_status_flags
type to decode the return variables.

uint32_t EDMA_ GetChannelStatusFlags(DMA_Type *base, uint32_t channel)
Gets the eDMA channel status flags.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

Returns

The mask of channel status flags. Users need to use the
_edma_channel_status_flags type to decode the return variables.

void EDMA_ ClearChannelStatusFlags(DMA_Type *base, uint32_t channel, uint32_t mask)
Clears the eDMA channel status flags.

Parameters
* base — eDMA peripheral base address.
e channel — eDMA channel number.

* mask — The mask of channel status to be cleared. Users need to use the
defined _edma_channel_status_flags type.

void EDMA_ CreateHandle(edma_handle_t *handle, DMA_Type *base, uint32_t channel)
Creates the eDMA handle.

This function is called if using the transactional API for eDMA. This function initializes the
internal state of the eDMA handle.

Parameters

* handle — eDMA handle pointer. The eDMA handle stores callback function
and parameters.

* base — eDMA peripheral base address.
¢ channel — eDMA channel number.

void EDMA_ InstallTCDMemory(edma_handle_t *handle, edma_tcd_t *tcdPool, uint32_t tcdSize)
Installs the TCDs memory pool into the eDMA handle.

This function is called after the EDMA_CreateHandle to use scatter/gather feature.

Parameters
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* handle — eDMA handle pointer.
* tcdPool — A memory pool to store TCDs. It must be 32 bytes aligned.
* tcdSize — The number of TCD slots.

void EDMA _ SetCallback(edma_handle_t *handle, edma_callback callback, void *userData)
Installs a callback function for the eDMA transfer.

This callback is called in the eDMA IRQ handler. Use the callback to do something after the
current major loop transfer completes.

Parameters
* handle — eDMA handle pointer.
* callback — eDMA callback function pointer.
* userData — A parameter for the callback function.

void EDMA_ PrepareTransferConfig(edma_transfer_config_t *config, void *srcAddr, uint32_t
srcWidth, int16_t srcOffset, void *destAddr, uint32_t
destWidth, int16_t destOffset, uint32_t bytesEachRequest,
uint32_t transferBytes)

Prepares the eDMA transfer structure configurations.

This function prepares the transfer configuration structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the SRC
is 4 bytes, the source address must be 4 bytes aligned, or it results in source address error
(SAE).

Parameters
* config — The user configuration structure of type edma_transfer_config_t.
* srcAddr — eDMA transfer source address.
* srcWidth — eDMA transfer source address width(bytes).
* srcOffset — eDMA transfer source address offset
* destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
¢ destOffset — eDMA transfer destination address offset
* bytesEachRequest — eDMA transfer bytes per channel request.
* transferBytes — eDMA transfer bytes to be transferred.

void EDMA_ PrepareTransfer(edma_transfer_config_t *config, void *srcAddr, uint32_t srcWidth,
void *destAddr, uint32_t destWidth, uint32_t bytesEachRequest,
uint32_t transferBytes, edma_transfer_type_t transferType)

Prepares the eDMA transfer structure.

This function prepares the transfer configuration structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the SRC
is 4 bytes, the source address must be 4 bytes aligned, or it results in source address error
(SAE).

Parameters
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* config — The user configuration structure of type edma_transfer_config_t.
* srcAddr — eDMA transfer source address.

* srcWidth — eDMA transfer source address width(bytes).

* destAddr — eDMA transfer destination address.

* destWidth — eDMA transfer destination address width(bytes).

* bytesEachRequest — eDMA transfer bytes per channel request.

* transferBytes — eDMA transfer bytes to be transferred.

* transferType — eDMA transfer type.

status_t EDMA_SubmitTransfer(edma_handle_t *handle, const edma_transfer_config_t *config)
Submits the eDMA transfer request.

This function submits the eDMA transfer request according to the transfer configuration
structure. If submitting the transfer request repeatedly, this function packs an unprocessed
request as a TCD and enables scatter/gather feature to process it in the next time.

Parameters
* handle — eDMA handle pointer.
* config — Pointer to eDMA transfer configuration structure.
Return values
* kStatus_ EDMA_ Success — It means submit transfer request succeed.

* kStatus_ EDMA_ QueueFull — It means TCD queue is full. Submit transfer
request is not allowed.

* kStatus_ EDMA_ Busy — It means the given channel is busy, need to submit
request later.

void EDMA _ StartTransfer(edma_handle_t *handle)
eDMA starts transfer.

This function enables the channel request. Users can call this function after submitting the
transfer request or before submitting the transfer request.

Parameters
* handle — eDMA handle pointer.

void EDMA_ StopTransfer(edma_handle_t *handle)
eDMA stops transfer.

This function disables the channel request to pause the transfer. Users can call
EDMA_StartTransfer() again to resume the transfer.

Parameters
* handle — eDMA handle pointer.

void EDMA_ AbortTransfer(edma_handle_t *handle)
eDMA aborts transfer.

This function disables the channel request and clear transfer status bits. Users can submit
another transfer after calling this APL

Parameters
* handle - DMA handle pointer.
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static inline uint32_t EDMA_ GetUnused TCDNumber(edma_handle_t *handle)
Get unused TCD slot number.

This function gets current tcd index which is run. If the TCD pool pointer
return 0.

Parameters
* handle - DMA handle pointer.

Returns
The unused tcd slot number.

static inline uint32_t EDMA_ GetNextTCDAddress(edma_handle_t *handle)
Get the next tcd address.

This function gets the next tcd address. If this is last TCD, return 0.
Parameters
* handle - DMA handle pointer.

Returns
The next TCD address.

static inline edma_transfer_size_t EDMA__GetTransferSize(uint32_t width)
Get the transfer size.

This function gets the transfer size.
Parameters
* width — transfer width(bytes).

Returns
The transfer size.

void EDMA_ HandleIRQ(edma_handle_t *handle)
eDMA IRQ handler for the current major loop transfer completion.

is NULL, it will

This function clears the channel major interrupt flag and calls the callback function if it is

not NULL.
Parameters
* handle — eDMA handle pointer.

FSL EDMA_ DRIVER_VERSION
eDMA driver version

Version 2.5.0.

enum _edma, transfer size
eDMA transfer configuration

Values:

enumerator kEDMA_ TransferSizelBytes
Source/Destination data transfer size is 1 byte every time

enumerator kEDMA_ TransferSize2Bytes
Source/Destination data transfer size is 2 bytes every time

enumerator kEDMA_TransferSize4Bytes
Source/Destination data transfer size is 4 bytes every time

enumerator kEDMA_TransferSize8Bytes
Source/Destination data transfer size is 8 bytes every time
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enumerator kEDMA_ TransferSizel6Bytes
Source/Destination data transfer size is 16 bytes every time

enumerator kEDMA_ TransferSize32Bytes
Source/Destination data transfer size is 32 bytes every time
enumerator kEDMA_ TransferSize64Bytes
Source/Destination data transfer size is 64 bytes every time
enum edma_modulo
eDMA modulo configuration
Values:
enumerator kEDMA_ ModuloDisable
Disable modulo
enumerator kEDMA_ Modulo2bytes
Circular buffer size is 2 bytes.
enumerator kEDMA_Modulo4bytes
Circular buffer size is 4 bytes.
enumerator kEDMA_ Modulo8bytes
Circular buffer size is 8 bytes.
enumerator kEDMA_ Modulol6bytes
Circular buffer size is 16 bytes.
enumerator kEDMA_ Modulo32bytes
Circular buffer size is 32 bytes.
enumerator kEDMA_ Modulo64bytes
Circular buffer size is 64 bytes.
enumerator kEDMA_ Modulo128bytes
Circular buffer size is 128 bytes.
enumerator kEDMA_ Modulo256bytes
Circular buffer size is 256 bytes.
enumerator kEDMA_ Modulo512bytes
Circular buffer size is 512 bytes.
enumerator kEDMA_ Modulo1Kbytes
Circular buffer size is 1 K bytes.
enumerator kEDMA_ Modulo2Kbytes
Circular buffer size is 2 K bytes.
enumerator kEDMA_ Modulo4Kbytes
Circular buffer size is 4 K bytes.
enumerator kEDMA_Modulo8Kbytes
Circular buffer size is 8 K bytes.
enumerator kEDMA_Modulol6Kbytes
Circular buffer size is 16 K bytes.

enumerator kEDMA_Modulo32Kbytes
Circular buffer size is 32 K bytes.
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enumerator kEDMA_Modulo64Kbytes
Circular buffer size is 64 K bytes.

enumerator kEDMA_Modulo128Kbytes
Circular buffer size is 128 K bytes.
enumerator kEDMA_Modulo256Kbytes
Circular buffer size is 256 K bytes.
enumerator kEDMA_Modulo512Kbytes
Circular buffer size is 512 K bytes.
enumerator kEDMA_ModulolMbytes
Circular buffer size is 1 M bytes.
enumerator kEDMA_Modulo2Mbytes
Circular buffer size is 2 M bytes.
enumerator kEDMA_Modulo4Mbytes
Circular buffer size is 4 M bytes.
enumerator kEDMA_Modulo8Mbytes
Circular buffer size is 8 M bytes.
enumerator kEDMA_Modulo16Mbytes
Circular buffer size is 16 M bytes.
enumerator kEDMA_Modulo32Mbytes
Circular buffer size is 32 M bytes.
enumerator kEDMA_Modulo64Mbytes
Circular buffer size is 64 M bytes.
enumerator kEDMA_Modulo128Mbytes
Circular buffer size is 128 M bytes.
enumerator kEDMA_Modulo256Mbytes
Circular buffer size is 256 M bytes.
enumerator kEDMA_Modulo512Mbytes
Circular buffer size is 512 M bytes.
enumerator kEDMA_ModulolGbytes
Circular buffer size is 1 G bytes.
enumerator kEDMA_Modulo2Gbytes
Circular buffer size is 2 G bytes.
enum edma_bandwidth
Bandwidth control.
Values:
enumerator kEDMA_BandwidthStallNone
No eDMA engine stalls.
enumerator kEDMA_BandwidthStall4Cycle
eDMA engine stalls for 4 cycles after each read/write.

enumerator kEDMA_BandwidthStall8Cycle
eDMA engine stalls for 8 cycles after each read/write.
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enum _ edma_ channel_link_type
Channel link type.

Values:

enumerator kEDMA_LinkNone
No channel link

enumerator kEDMA_ MinorLink
Channel link after each minor loop

enumerator kEDMA_MajorLink
Channel link while major loop count exhausted

eDMA channel status flags, _edma_channel_status_flags
Values:

enumerator kEDMA_ DoneFlag
DONE flag, set while transfer finished, CITER value exhausted

enumerator kEDMA_ErrorFlag
eDMA error flag, an error occurred in a transfer

enumerator kEDMA _ InterruptFlag
eDMA interrupt flag, set while an interrupt occurred of this channel

eDMA channel error status flags, _edma_error_status_flags
Values:

enumerator kEDMA_ DestinationBusErrorFlag
Bus error on destination address

enumerator kEDMA_ SourceBusErrorFlag
Bus error on the source address

enumerator kEDMA__ ScatterGatherErrorFlag
Error on the Scatter/Gather address, not 32byte aligned.

enumerator kEDMA_ NbytesErrorFlag
NBYTES/CITER configuration error

enumerator kEDMA_ DestinationOffsetErrorFlag

Destination offset not aligned with destination size
enumerator kEDMA_ DestinationAddressErrorFlag

Destination address not aligned with destination size
enumerator kEDMA_ SourceOffsetErrorFlag

Source offset not aligned with source size
enumerator kEDMA _ SourceAddressErrorFlag

Source address not aligned with source size
enumerator kEDMA_TransferCanceledFlag

Transfer cancelled

enumerator kEDMA_ ErrorChannelFlag
Error channel number of the cancelled channel number
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enumerator kEDMA_ ValidFlag
No error occurred, this bit is 0. Otherwise, it is 1.

eDMA channel system bus information, _edma_channel_sys_bus_info
Values:

enumerator kEDMA AttributeOutput
DMA’s AHB system bus attribute output value.

enumerator kEDMA_ Privileged AccessLevel

Privileged Access Level for DMA transfers. Ob - User protection level; 1b - Privileged
protection level.

enumerator kEDMA_Masterld
DMA’s master ID when channel is active and master ID replication is enabled.

enum _ edma_ interrupt_ enable
eDMA interrupt source

Values:

enumerator kEDMA _ErrorInterruptEnable
Enable interrupt while channel error occurs.

enumerator kEDMA_MajorInterruptEnable
Enable interrupt while major count exhausted.

enumerator kEDMA_HalfInterruptEnable
Enable interrupt while major count to half value.

enum _edma,_ transfer_type
eDMA transfer type

Values:

enumerator kEDMA_ MemoryToMemory
Transfer from memory to memory

enumerator kEDMA_ PeripheralToMemory
Transfer from peripheral to memory

enumerator kEDMA__MemoryToPeripheral
Transfer from memory to peripheral

enumerator kEDMA_ Peripheral ToPeripheral
Transfer from Peripheral to peripheral

eDMA transfer status, _edma_transfer_status
Values:

enumerator kStatus. EDMA_ QueueFull
TCD queue is full.
enumerator kStatus. EDMA_ Busy
Channel is busy and can’t handle the transfer request.

typedef enum _edma_transfer_size edma_ transfer_ size_t
eDMA transfer configuration
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typedef enum _edma_modulo edma_ modulo_t
eDMA modulo configuration

typedef enum _edma_bandwidth edma_ bandwidth_t
Bandwidth control.

typedef enum _edma_channel _link_type edma_ channel_link_type_t
Channel link type.

typedef enum _edma_interrupt_enable edma,__interrupt_ enable_ t
eDMA interrupt source

typedef enum _edma_transfer_type edma_ transfer_type t
eDMA transfer type

typedef struct _edma_config edma_ config_t
eDMA global configuration structure.

typedef struct _edma_transfer_config edma_ transfer config t
eDMA transfer configuration

This structure configures the source/destination transfer attribute.

typedef struct _edma_channel Preemption_config edma_ channel Preemption_config t
eDMA channel priority configuration

typedef struct _edma_minor_offset_config edma_ minor_ offset_ config_t
eDMA minor offset configuration

typedef struct _edma_tcd edma_ ted_t
eDMA TCD.

This structure is same as TCD register which is described in reference manual, and is used
to configure the scatter/gather feature as a next hardware TCD.

typedef void (*edma_ callback)(struct _edma_handle *handle, void *userData, bool transferDone,
uint32_t tcds)
Define callback function for eDMA.

typedef uint32_t (*edma_ memorymap_ callback)(uint32_t addr)
Memroy map function callback for DMA.

typedef struct _edma_handle edma_handle_t
eDMA transfer handle structure

struct _edma,_ config
#include <fsl_edma.h> eDMA global configuration structure.

Public Members

bool enableMasterIdReplication
Enable (true) master ID replication. If Master ID replication is disabled, the privileged
protection level (supervisor mode) for DMA transfers is used.

bool enableHaltOnError
Enable (true) transfer halt on error. Any error causes the HALT bit to set. Subsequently,
all service requests are ignored until the HALT bit is cleared.

bool enableRoundRobinArbitration

Enable (true) round robin channel arbitration method or fixed priority arbitration is
used for channel selection
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bool enableDebugMode

Enable(true) eDMA debug mode. When in debug mode, the eDMA stalls the start of a
new channel. Executing channels are allowed to complete.

struct _edma,_ transfer config
#include <fsl_edma.h> eDMA transfer configuration

This structure configures the source/destination transfer attribute.

Public Members

uint32_t srcAddr
Source data address.

uint32_t destAddr
Destination data address.

edma_transfer_size_t srcTransferSize
Source data transfer size.

edma_transfer_size_t destTransferSize
Destination data transfer size.

int16_t srcOffset

Sign-extended offset applied to the current source address to form the next-state value
as each source read is completed.

int16_t destOffset

Sign-extended offset applied to the current destination address to form the next-state
value as each destination write is completed.

uint32_t minorLoopBytes
Bytes to transfer in a minor loop

uint32_t majorLoopCounts
Major loop iteration count.

struct _edma,_ channel Preemption_ config
#include <fsl_edma.h> eDMA channel priority configuration

Public Members

bool enableChannelPreemption
If true: a channel can be suspended by other channel with higher priority

bool enablePreemptAbility
If true: a channel can suspend other channel with low priority

uint8_t channelPriority
Channel priority

struct _edma_ minor_ offset_ config
#include <fsl_edma.h> eDMA minor offset configuration

Public Members

bool enableSrcMinorOffset
Enable(true) or Disable(false) source minor loop offset.

202 Chapter 2. KW47B42ZB7



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

bool enableDestMinorOffset
Enable(true) or Disable(false) destination minor loop offset.

uint32_t minorOffset
Offset for a minor loop mapping.
struct edma_tcd
#include <fsl_edma.h> eDMA TCD.

This structure is same as TCD register which is described in reference manual, and is used
to configure the scatter/gather feature as a next hardware TCD.

Public Members

IO uint32_t SADDR
SADDR register, used to save source address

IO uintl6_t SOFF
SOFF register, save offset bytes every transfer
IO uintl6_t ATTR
ATTR register, source/destination transfer size and modulo
__ 10 uint32_t NBYTES
Nbytes register, minor loop length in bytes
IO uint32 _t SLAST
SLAST register
IO uint32 t DADDR
DADDR register, used for destination address
IO uintl6_t DOFF
DOFF register, used for destination offset
__ 10 uint16_t CITER
CITER register, current minor loop numbers, for unfinished minor loop.
_ IO uint32_t DLAST_SGA
DLASTSGA register, next stcd address used in scatter-gather mode
__ IO uint16_t CSR
CSR register, for TCD control status
IO uintl6_t BITER
BITER register, begin minor loop count.

struct edma_handle
#include <fsl_edma.h> eDMA transfer handle structure

Public Members
edma_callback callback
Callback function for major count exhausted.
void *userData
Callback function parameter.
DMA_Type *base
eDMA peripheral base address.
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edma_tcd_t *tcdPool
Pointer to memory stored TCDs.

uint8_t channel
eDMA channel number.

volatile int8_t header
The first TCD index.

volatile int8_t tail
The last TCD index.

volatile int8_t tcdUsed
The number of used TCD slots.

volatile int8_t tcdSize
The total number of TCD slots in the queue.

uint8_t flags
The status of the current channel.

2.13 ELEMU: Edgelock Messaging unit driver

2.14 EWM: External Watchdog Monitor Driver

void EWM_ Init(EWM_Type *base, const ewm_config_t *config)
Initializes the EWM peripheral.

This function is used to initialize the EWM. After calling, the EWM runs immediately ac-
cording to the configuration. Note that, except for the interrupt enable control bit, other
control bits and registers are write once after a CPU reset. Modifying them more than once
generates a bus transfer error.

This is an example.

ewm__config t config;

EWM __ GetDefaultConfig(&config);
config.compareHighValue = 0xAAU;
EWM _Init(ewm base,&config);

Parameters
* base —- EWM peripheral base address
* config — The configuration of the EWM

void EWM_ Deinit(EWM_Type *base)
Deinitializes the EWM peripheral.

This function is used to shut down the EWM.
Parameters
* base —- EWM peripheral base address

void EWM__GetDefaultConfig(ewm_config_t *config)
Initializes the EWM configuration structure.

This function initializes the EWM configuration structure to default values. The default
values are as follows.
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ewmConfig- >enableEwm = true;

ewmConfig- >enableEwmlInput = false;

ewmConfig- >setInputAssertLogic = false;

ewmConfig- >enablelnterrupt = false;
ewmConfig->ewm_ Ipo_ clock_source_t = kKEWM__LpoClockSource0;
ewmConfig->prescaler = 0;

ewmConfig->compareLow Value = 0;

ewmConfig->compareHighValue = 0xFEU;

See also:

ewm_config_t

Parameters
* config — Pointer to the EWM configuration structure.

static inline void EWM__EnableInterrupts(EWM_Type *base, uint32_t mask)
Enables the EWM interrupt.

This function enables the EWM interrupt.
Parameters
* base —- EWM peripheral base address

» mask — The interrupts to enable The parameter can be combination of the
following source if defined

— KEWM_InterruptEnable

static inline void EWM _ DisableInterrupts(EWM_Type *base, uint32_t mask)
Disables the EWM interrupt.

This function enables the EWM interrupt.
Parameters
* base —- EWM peripheral base address

» mask — The interrupts to disable The parameter can be combination of the
following source if defined

— KEWM_InterruptEnable

static inline uint32_t EWM__ GetStatusFlags(EWM_Type *base)
Gets all status flags.

This function gets all status flags.

This is an example for getting the running flag.

uint32_ t status;
status = EWM__GetStatusFlags(ewm_ base) & kEWM_ RunningFlag;
See also:
_ewm_status_flags_t
» True: a related status flag has been set.

 False: a related status flag is not set.

Parameters

* base —- EWM peripheral base address
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Returns
State of the status flag: asserted (true) or not-asserted (false).

void EWM_ Refresh(EWM_Type *base)
Services the EWM.

This function resets the EWM counter to zero.
Parameters
* base —- EWM peripheral base address

FSL EWM_ DRIVER VERSION
EWM driver version 2.0.4.

enum _ewm_ lpo_clock source
Describes EWM clock source.

Values:

enumerator kEWM_ LpoClockSource0
EWM clock sourced from lpo_clk[0]

enumerator kEWM_ LpoClockSourcel
EWM clock sourced from lpo_clk[1]

enumerator kEWM_ LpoClockSource2
EWM clock sourced from lpo_clk[2]

enumerator kEWM_ LpoClockSource3
EWM clock sourced from lpo_clk[3]

enum _ewm_ interrupt_enable t
EWM interrupt configuration structure with default settings all disabled.

This structure contains the settings for all of EWM interrupt configurations.
Values:

enumerator kEWM_ InterruptEnable
Enable the EWM to generate an interrupt

enum _ewm_ status_flags t
EWM status flags.

This structure contains the constants for the EWM status flags for use in the EWM functions.
Values:

enumerator kEWM_ RunningFlag
Running flag, set when EWM is enabled

typedef enum _ewm_Ipo_clock_source ewm_ lpo_ clock__source_t
Describes EWM clock source.

typedef struct _ewm_config ewm_ config_t
Data structure for EWM configuration.

This structure is used to configure the EWM.

struct _ewm__config
#include <fsl_ ewm.h> Data structure for EWM configuration.

This structure is used to configure the EWM.
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Public Members
bool enableEwm
Enable EWM module

bool enableEwmInput
Enable EWM_in input

bool setInputAssertLogic
EWM_in signal assertion state

bool enableInterrupt
Enable EWM interrupt

ewm_Ipo_clock_source_t clockSource
Clock source select

uint8_t prescaler
Clock prescaler value

uint8_t compareLowValue
Compare low-register value

uint8_t compareHighValue
Compare high-register value

2.15 FGPIO Driver

2.16 C40ESP3 Flash Driver

enum flash driver version constants
Flash driver version for ROM.

Values:

enumerator kFLASH_DriverVersionName
Flash driver version name.

enumerator kFLASH_ DriverVersionMajor
Major flash driver version.

enumerator kFLASH DriverVersionMinor
Minor flash driver version.

enumerator kFLASH_ DriverVersionBugfix
Bugfix for flash driver version.

enum _ flash property_tag
Enumeration for various flash properties.

Values:

enumerator kFLASH_PropertyPflashOSectorSize
Pflash sector size property.

enumerator kFLASH_ PropertyPflashOTotalSize
Pflash total size property.
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enumerator kFLASH_ PropertyPflashOBlockSize
Pflash block size property.

enumerator kFLASH_ PropertyPflashOBlockCount
Pflash block count property.
enumerator kFLASH_ PropertyPflashOBlockBaseAddr
Pflash block base address property.
enumerator kFLASH_ PropertyPflashOFacSupport
Pflash fac support property.
enumerator kFLASH_ PropertyPflashOAccessSegmentSize
Pflash access segment size property.
enumerator kFLASH_ PropertyPflashOAccessSegmentCount
Pflash access segment count property.
enumerator kFLASH_PropertyPflash1SectorSize
Pflash sector size property.
enumerator kFLASH_ PropertyPflash1TotalSize
Pflash total size property.
enumerator kFLASH_ PropertyPflash1BlockSize
Pflash block size property.
enumerator kFLASH_ PropertyPflash1BlockCount
Pflash block count property.
enumerator kFLASH_ PropertyPflash1BlockBaseAddr
Pflash block base address property.
enumerator kFLASH_ PropertyPflash1FacSupport
Pflash fac support property.
enumerator kFLASH_ PropertyPflash1AccessSegmentSize
Pflash access segment size property.
enumerator kFLASH_ PropertyPflash1AccessSegmentCount
Pflash access segment count property.
enumerator kFLASH_ PropertyFlexRamBlockBaseAddr
FlexRam block base address property.
enumerator kFLASH_ PropertyFlexRamTotalSize
FlexRam total size property.
typedef enum _flash_property_tag flash_property_tag_t
Enumeration for various flash properties.
FSL_FLASH_DRIVER,_VERSION
Flash driver version for SDK.
Version 2.3.2.
FLASH_ADDR_ MASK
enum _ flash_ driver_api_keys
Enumeration for Flash driver API keys.
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Note: The resulting value is built with a byte order such that the string being readable in
expected order when viewed in a hex editor; if the value is treated as a 32-bit little endian
value.

Values:
enumerator kFLASH__ ApiEraseKey
Key value used to validate all flash erase APIs.

status_t FLASH_ Init(flash_config_t *config)
Initializes the global flash properties structure members.
This function checks and initializes the Flash module for the other Flash APIs.
Parameters
* config — Pointer to the storage for the driver runtime state.
Return values
* kStatus_ FLASH_ Success — API was executed successfully.
* kStatus_ FLASH_ InvalidArgument — An invalid argument is provided.

* kStatus_ FLASH_CommandFailure — Run-time error during the command
execution.

* kStatus_ FLASH_ CommandNotSupported — Flash API is not supported.

status_t FLASH_ Erase(flash_config_t *config, FMU_Type *base, uint32_t start, uint32_t
lengthInBytes, uint32_t key)

Erases the flash sectors encompassed by parameters passed into function.
status_t FLASH EraseAll(FMU_Type *base, uint32_t key)
Erases entire flash and ifr.

status_t FLASH_ Program(flash_config_t *config, FMU_Type *base, uint32_t start, uint8_t *src,
uint32_t lengthInBytes)

Programs flash phrases with data at locations passed in through parameters.

status_t FLASH_ ProgramPage(flash_config_t *config, FMU_Type *base, uint32_t start, uint8_t
*src, uint32_t lengthInBytes)

Programs flash pages with data at locations passed in through parameters.

status_t FLASH_ VerifyErasePhrase(flash_config_t *config, FMU_Type *base, uint32_t start,
uint32_t lengthInBytes)

Verify that the flash phrases are erased.

status_t FLASH_ VerifyErasePage(flash_config_t *config, FMU_Type *base, uint32_t start, uint32_t
lengthInBytes)

Verify that the flash pages are erased.

status_t FLASH_ VerifyEraseSector(flash_config_t *config, FMU_Type *base, uint32_t start,
uint32_t lengthInBytes)

Verify that the flash sectors are erased.
status_t FLASH_ VerifyEraseAll(FMU_Type *base)
Verify that all flash and IFR space is erased.

status_t FLASH_ VerifyEraseBlock(flash_config_t *config, FMU_Type *base, uint32_t blockaddr)
Verify that a flash block is erased.
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status_t FLASH_ VerifyEraseIFRPhrase(flash_config_t *config, FMU_Type *base, uint32_t start,
uint32_t lengthInBytes)

Verify that the ifr phrases are erased.

status_t FLASH_ VerifyEraseIFRPage(flash_config_t *config, FMU_Type *base, uint32_t start,
uint32_t lengthInBytes)

Verify that the ifr pages are erased.

status_t FLASH_ VerifyEraselFRSector(flash_config t *config, FMU_Type *base, uint32_t start,
uint32_t lengthInBytes)

Verify that the ifr sectors are erased.

status_t FLASH_ GetProperty(flash_config t *config, flash_property_tag t whichProperty,
uint32_t *value)

Returns the desired flash property.

status_t Read_Into_ MISR(flash_config_t *config, FMU_Type *base, uint32_t start, uint32_t
ending, uint32_t *seed, uint32_t *signature)

Read into MISR.

The Read into MISR operation generates a signature based on the contents of the selected
flash memory using an embedded MISR.

status_t Read_IFR_ Into_ MISR(flash_config t *config, FMU_Type *base, uint32_t start, uint32_t
ending, uint32_t *seed, uint32_t *signature)

Read IFR into MISR.

The Read IFR into MISR operation generates a signature based on the contents of the se-
lected IFR space using an embedded MISR.

typedef struct _flash_mem_descriptor flash_ mem_ desc_ t
Flash memory descriptor.

typedef struct _flash_ifr_desc flash_ifr desc_t

typedef struct _msf1_config msfl_config t

typedef struct _flash_config flash_ config_t
Flash driver state information.

An instance of this structure is allocated by the user of the flash driver and passed into each
of the driver APIs.

struct _flash._ mem_ descriptor
#include <fsl_k4 flash.h> Flash memory descriptor.

Public Members

uint32_t blockBase
Base address of the flash block

uint32_t totalSize
The size of the flash block.

uint32_t blockCount
A number of flash blocks.

struct flash ifr desc
#include <fsl_k4 _flash.h>
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struct _msfl_config
#include <fsl_k4 _flash.h>

struct _ flash_ config
#include <fsl_k4_flash.h> Flash driver state information.

An instance of this structure is allocated by the user of the flash driver and passed into each
of the driver APIs.

2.17 FlexCAN: Flex Controller Area Network Driver

2.18 FlexCAN Driver

bool FLEXCAN_ IsInstanceHasFDMode(CAN_Type *base)
Determine whether the FlexCAN instance support CAN FD mode at run time.

Note: Use this API only if different soc parts share the SOC part name macro define. Oth-
erwise, a different SOC part name can be used to determine at compile time whether the
FlexCAN instance supports CAN FD mode or not. If need use this API to determine if CAN FD
mode is supported, the FLEXCAN_Init function needs to be executed first, and then call this
API and use the return to value determines whether to supports CAN FD mode, if return
true, continue calling FLEXCAN_FDInit to enable CAN FD mode.

Parameters
* base — FlexCAN peripheral base address.

Returns
return TRUE if instance support CAN FD mode, FALSE if instance only support
classic CAN (2.0) mode.

void FLEXCAN EnterFreezeMode(CAN_Type *base)
Enter FlexCAN Freeze Mode.

This function makes the FlexCAN work under Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN__ ExitFreezeMode(CAN_Type *base)
Exit FlexCAN Freeze Mode.

This function makes the FlexCAN leave Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

uint32_t FLEXCAN_ GetlInstance(CAN_Type *base)
Get the FlexCAN instance from peripheral base address.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN instance.
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bool FLEXCAN__ CalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t

sourceClock_Hz, flexcan_timing config_t
*pTimingConfig)

Calculates the improved timing values by specific bit Rates for classical CAN.

This function use to calculates the Classical CAN timing values according to the given bit
rate. The Calculated timing values will be set in CTRL1/CBT/ENCBT register. The calculation
is based on the recommendation of the CiA 301 v4.2.0 and previous version document.

Parameters
* base — FlexCAN peripheral base address.

* bitRate — The classical CAN speed in bps defined by user;, should be less
than or equal to 1Mbps.

* sourceClock Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration.

void FLEXCAN Init(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t sourceClock_Hz)

Initializes a FlexCAN instance.

This function initializes the FlexCAN module with user-defined settings. This example
shows how to set up the flexcan_config_t parameters and how to call the FLEXCAN_Init
function by passing in these parameters.

flexcan_config t flexcanConfig;

flexcanConfig.clkSrc = KFLEXCAN__ClkSrc0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig. maxMbNum = 16;
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;
flexcanConfig.enableIndividMask = false;
flexcanConfig.enableDoze = false;

flexcanConfig.disableSelfReception = false;
flexcanConfig.enableListenOnlyMode = false;
flexcanConfig.timingConfig = timingConfig;
FLEXCAN_ Init(CANO, &flexcanConfig, 40000000UL);

Parameters
* base — FlexCAN peripheral base address.
» pConfig — Pointer to the user-defined configuration structure.

* sourceClock_Hz — FlexCAN Protocol Engine clock source frequency in Hz.

bool FLEXCAN_ FDCalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t

bitRateFD, uint32_t sourceClock_Hz,
flexcan_timing config t *pTimingConfig)

Calculates the improved timing values by specific bit rates for CANFD.

This function use to calculates the CANFD timing values according to the given nominal
phase bit rate and data phase bit rate. The Calculated timing values will be set in CBT/ENCBT
and FDCBT/EDCBT registers. The calculation is based on the recommendation of the CiA
1301 v1.0.0 document.

Parameters
* base — FlexCAN peripheral base address.
* bitRate — The CANFD bus control speed in bps defined by user.
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* bitRateFD — The CAN FD data phase speed in bps defined by user. Equal to
bitRate means disable bit rate switching.

* sourceClock_Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration

void FLEXCAN_ FDInit(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t
sourceClock_Hz, flexcan_mb_size_t dataSize, bool brs)

Initializes a FlexCAN instance.

This function initializes the FlexCAN module with user-defined settings. This example
shows how to set up the flexcan_config_t parameters and how to call the FLEXCAN_FDInit
function by passing in these parameters.

flexcan_ config_ t flexcanConfig;

flexcanConfig.clkSrc = kFLEXCAN__ ClkSrc0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig.bitRateFD = 2000000U;
flexcanConfig. maxMbNum = 16;
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;

flexcanConfig.enablelndividMask = false;

flexcanConfig.disableSelfReception = false;

flexcanConfig.enableListenOnlyMode = false;

flexcanConfig.enableDoze = false;

flexcanConfig.timingConfig = timingConfig;

FLEXCAN_ FDInit(CANO, &flexcanConfig, 80000000UL, kKFLEXCAN__16BperMB, true);

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the user-defined configuration structure.
* sourceClock__Hz — FlexCAN Protocol Engine clock source frequency in Hz.

* dataSize — FlexCAN Message Buffer payload size. The actual transmitted
or received CAN FD frame data size needs to be less than or equal to this
value.

* brs — True if bit rate switch is enabled in FD mode.

void FLEXCAN_ Deinit(CAN_Type *base)
De-initializes a FlexCAN instance.

This function disables the FlexCAN module clock and sets all register values to the reset
value.

Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN_ GetDefaultConfig(flexcan_config t *pConfig)
Gets the default configuration structure.

This function initializes the FlexCAN configuration structure to de-

fault wvalues. The default values are as follows. flexcanConfig->clkSrc
=  KFLEXCAN_CIkSrcO; flexcanConfig->bitRate = 1000000U;  flexcanConfig-
>bitRateFD = 2000000U; flexcanConfig->maxMbNum = 16; flexcanConfig-

>enableLoopBack = false; flexcanConfig->enableSelfWakeup = false; flexcanConfig-
>enablelndividMask = false; flexcanConfig->disableSelfReception = false; flexcanConfig-
>enableListenOnlyMode = false; flexcanConfig->enableDoze = false; flexcanConfig-

2.18. FlexCAN Driver 213



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

>enablePretendedeNetworking = false; flexcanConfig->enableMemoryErrorControl
= true; flexcanConfig->enableNonCorrectableErrorEnterFreeze = true;
flexcanConfig->enableTransceiverDelayMeasure = true; flexcanConfig-
>enableRemoteRequestFrameStored = true; flexcanConfig->payloadEndianness = kKFLEX-
CAN_bigEndian; flexcanConfig.timingConfig = timingConfig;

Parameters
* pConfig — Pointer to the FlexCAN configuration structure.

void FLEXCAN_ SetTimingConfig(CAN_Type *base, const flexcan_timing config t *pConfig)
Sets the FlexCAN classical CAN protocol timing characteristic.
This function gives user settings to classical CAN or CAN FD nominal phase timing char-

acteristic. The function is for an experienced user. For less experienced users, call the
FLEXCAN_SetBitRate() instead.

Note: Calling FLEXCAN_SetTimingConfig() overrides the bit rate set in FLEXCAN_Init() or
FLEXCAN_SetBitRate().

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the timing configuration structure.

status_t FLEXCAN_ SetBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t bitRate_Bps)
Set bit rate of FlexCAN classical CAN frame or CAN FD frame nominal phase.

This function set the bit rate of classical CAN frame or CAN FD frame nominal phase base
on FLEXCAN_CalculateImprovedTimingValues() API calculated timing values.

Note: Calling FLEXCAN_SetBitRate() overrides the bit rate set in FLEXCAN_Init().

Parameters
* base — FlexCAN peripheral base address.
* sourceClock_Hz — Source Clock in Hz.
* bitRate Bps — Bit rate in Bps.

Returns
kStatus_Success - Set CAN baud rate (only Nominal phase) successfully.
void FLEXCAN SetFDTimingConfig(CAN_Type *base, const flexcan_timing config t *pConfig)
Sets the FlexCAN CANFD data phase timing characteristic.
This function gives user settings to CANFD data phase timing characteristic. The function

is for an experienced user. For less experienced users, call the FLEXCAN_SetFDBitRate() to
set both Nominal/Data bit Rate instead.

Note: Calling FLEXCAN_SetFDTimingConfig() overrides the data phase bit rate set in FLEX-
CAN_FDInit()/FLEXCAN_SetFDBitRate().

Parameters
* base — FlexCAN peripheral base address.

* pConfig — Pointer to the timing configuration structure.
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status_t FLEXCAN_ SetFDBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t
bitRateN_Bps, uint32_t bitRateD_Bps)

Set bit rate of FlexCAN FD frame.

This function set the baud rate of FLEXCAN FD base on FLEX-
CAN_FDCalculateImprovedTimingValues() API calculated timing values.

Parameters
* base — FlexCAN peripheral base address.
* sourceClock Hz - Source Clock in Hz.
* bitRateN_ Bps — Nominal bit Rate in Bps.
* bitRateD_ Bps — Data bit Rate in Bps.

Returns
kStatus_Success - Set CAN FD bit rate (include Nominal and Data phase) suc-

cessfully.

void FLEXCAN_ SetRxMbGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive message buffer global mask.

This function sets the global mask for the FlexCAN message buffer in a matching process.
The configuration is only effective when the Rx individual mask is disabled in the FLEX-
CAN_Init().

Parameters
* base — FlexCAN peripheral base address.
» mask — Rx Message Buffer Global Mask value.

void FLEXCAN SetRxFifoGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive FIFO global mask.

This function sets the global mask for FlexCAN FIFO in a matching process.
Parameters
* base — FlexCAN peripheral base address.
» mask — Rx Fifo Global Mask value.

void FLEXCAN_ SetRxIndividualMask(CAN_Type *base, uint8_t maskIdx, uint32_t mask)
Sets the FlexCAN receive individual mask.

This function sets the individual mask for the FlexCAN matching process. The configuration
is only effective when the Rx individual mask is enabled in the FLEXCAN_Init(). If the Rx
FIFO is disabled, the individual mask is applied to the corresponding Message Buffer. If the
Rx FIFO is enabled, the individual mask for Rx FIFO occupied Message Buffer is applied to
the Rx Filter with the same index. Note that only the first 32 individual masks can be used
as the Rx FIFO filter mask.

Parameters
* base — FlexCAN peripheral base address.
» maskIdx — The Index of individual Mask.
» mask — Rx Individual Mask value.

void FLEXCAN_ SetTxMbConfig(CAN_Type *base, uint8_t mbldx, bool enable)
Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters

2.18. FlexCAN Driver 215



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

* base — FlexCAN peripheral base address.

* mbIdx — The Message Buffer index.

* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.
— false: Disable Tx Message Buffer.

void FLEXCAN_ SetRxMbConfig(CAN_Type *base, uint8_t mbldx, const flexcan_rx_mb_config t
*pRxMbConfig, bool enable)

Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer. User should invoke this APTwhen CTRL2[RRS]=1. When CTRL2[RRS]=1, frame’s
ID is compared to the IDs of the receive mailboxes with the CODE field configured as KFLEX-
CAN_RxMbEmpty, KFLEXCAN_RxMbFull or KFLEXCAN_RxMbOverrun. Message buffer will
store the remote frame in the same fashion of a data frame. No automatic remote response
frame will be generated. User need to setup another message buffer to respond remote
request.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.

* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.

* enable — Enable/disable Rx Message Buffer.
- true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.

void FLEXCAN_ SetFDTxMbConfig(CAN_Type *base, uint8_t mbIdx, bool enable)
Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.
* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.
— false: Disable Tx Message Buffer.

void FLEXCAN__SetFDRxMbConfig(CAN_Type *base, uint8_t mbldx, const
flexcan_rx_mb_config_t *pRxMbConfig, bool enable)

Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.

* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.
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* enable — Enable/disable Rx Message Buffer.
- true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.

void FLEXCAN__SetRemoteResponseMbConfig(CAN_Type *base, uint8_t mbIdx, const
flexcan_frame_t *pFrame)

Configures a FlexCAN Remote Response Message Buffer.

User should invoke this API when CTRL2[RRS]=0. When CTRL2[RRS]=0, frame’s ID is
compared to the IDs of the receive mailboxes with the CODE field configured as kFLEX-
CAN_RxMbRanswer. If there is a matching ID, then this mailbox content will be transmitted
as response. The received remote request frame is not stored in receive buffer. It is only
used to trigger a transmission of a frame in response.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.
* pFrame — Pointer to CAN message frame structure for response.

void FLEXCAN_ SetRxFifoConfig(CAN_Type *base, const flexcan_rx_fifo_config t *pRxFifoConfig,
bool enable)

Configures the FlexCAN Legacy Rx FIFO.
This function configures the FlexCAN Rx FIFO with given configuration.

Note: Legacy Rx FIFO only can receive classic CAN message.

Parameters
* base — FlexCAN peripheral base address.

* pRxFifoConfig - Pointer to the FlexCAN Legacy Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Legacy Rx FIFO.
- true: Enable Legacy Rx FIFO.
— false: Disable Legacy Rx FIFO.

void FLEXCAN_ SetEnhancedRxFifoConfig(CAN_Type *base, const
flexcan_enhanced_rx_fifo_config t *pConfig, bool
enable)

Configures the FlexCAN Enhanced Rx FIFO.

This function configures the Enhanced Rx FIFO with given configuration.

Note: Enhanced Rx FIFO support receive classic CAN or CAN FD messages, Legacy Rx FIFO
and Enhanced Rx FIFO cannot be enabled at the same time.

Parameters
* base — FlexCAN peripheral base address.

* pConfig — Pointer to the FlexCAN Enhanced Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Enhanced Rx FIFO.
— true: Enable Enhanced Rx FIFO.
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— false: Disable Enhanced Rx FIFO.
void FLEXCAN_SetPNConfig(CAN_Type *base, const flexcan_pn_config_t *pConfig)
Configures the FlexCAN Pretended Networking mode.

This function configures the FlexCAN Pretended Networking mode with given configura-
tion.

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the FlexCAN Rx FIFO configuration structure.
static inline uint64_t FLEXCAN_ GetStatusFlags(CAN_Type *base)
Gets the FlexCAN module interrupt flags.

This function gets all FlexCAN status flags. The flags are returned as the logical OR value
of the enumerators _flexcan_flags. To check the specific status, compare the return value
with enumerators in _flexcan_flags.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN status flags which are ORed by the enumerators in the _flexcan_flags.

static inline void FLEXCAN__ ClearStatusFlags(CAN_Type *base, uint64_t mask)
Clears status flags with the provided mask.

This function clears the FlexCAN status flags with a provided mask. An automatically
cleared flag can’t be cleared by this function.

Parameters
* base — FlexCAN peripheral base address.
» mask — The status flags to be cleared, it is logical OR value of _flexcan_flags.

static inline void FLEXCAN__ GetBusErrCount(CAN_Type *base, uint8_t *txErrBuf, uint8_t
*rxErrBuf)

Gets the FlexCAN Bus Error Counter value.

This function gets the FlexCAN Bus Error Counter value for both Tx and Rx direction. These
values may be needed in the upper layer error handling.

Parameters
* base — FlexCAN peripheral base address.
* txErrBuf — Buffer to store Tx Error Counter value.
 rxErrBuf — Buffer to store Rx Error Counter value.

static inline uint64_t FLEXCAN_ GetMbStatusFlags(CAN_Type *base, uint64_t mask)
Gets the FlexCAN low 64 Message Buffer interrupt flags.

This function gets the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.
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static inline uint64_t FLEXCAN_ GetHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)
Gets the FlexCAN High 64 Message Buffer interrupt flags.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
» mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.

static inline void FLEXCAN_ ClearMbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN low 64 Message Buffer interrupt flags.

This function clears the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
» mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN__ ClearHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN High 64 Message Buffer interrupt flags.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

void FLEXCAN__GetMemoryErrorReportStatus(CAN_Type *base,
flexcan_memory_error_report_status_t
*errorStatus)

Gets the FlexCAN Memory Error Report registers status.
This function gets the FlexCAN Memory Error Report registers status.
Parameters
* base — FlexCAN peripheral base address.

* errorStatus — Pointer to FlexCAN Memory Error Report registers status
structure.

static inline uint8_t FLEXCAN_ GetPNMatchCount(CAN_Type *base)
Gets the FlexCAN Number of Matches when in Pretended Networking.

This function gets the number of times a given message has matched the predefined filter-
ing criteria for ID and/or PL before a wakeup event.

Parameters
* base — FlexCAN peripheral base address.

Returns
The number of received wake up msessages.

static inline uint32_t FLEXCAN__ GetEnhancedFifoDataCount(CAN_Type *base)
Gets the number of FlexCAN Enhanced Rx FIFO available frames.

This function gets the number of CAN messages stored in the Enhanced Rx FIFO.
Parameters

* base — FlexCAN peripheral base address.
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Returns
The number of available CAN messages stored in the Enhanced Rx FIFO.

static inline void FLEXCAN_ EnableInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN interrupts according to the provided mask.

This function enables the FlexCAN interrupts according to the provided mask. The mask is
a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters
* base — FlexCAN peripheral base address.
» mask — The interrupts to enable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_ DisableInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN interrupts according to the provided mask.

This function disables the FlexCAN interrupts according to the provided mask. The mask
is a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters
* base — FlexCAN peripheral base address.
» mask — The interrupts to disable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_EnableMblnterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN low 64 Message Buffer interrupts.

This function enables the interrupts of given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
» mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN__EnableHigh64MblInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN__ DisableMbInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN low 64 Message Buffer interrupts.

This function disables the interrupts of given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN _ DisableHigh64MbInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
» mask — The ORed FlexCAN Message Buffer mask.
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void FLEXCAN_ EnableRxFifoDMA (CAN_Type *base, bool enable)
Enables or disables the FlexCAN Rx FIFO DMA request.

This function enables or disables the DMA feature of FlexCAN build-in Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* enable — true to enable, false to disable.

static inline uintptr_t FLEXCAN_ GetRxFifoHead Addr(CAN_Type *base)
Gets the Rx FIFO Head address.

This function returns the FlexCAN Rx FIFO Head address, which is mainly used for the
DMA/eDMA use case.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN Rx FIFO Head address.

static inline void FLEXCAN_ Enable(CAN_Type *base, bool enable)
Enables or disables the FlexCAN module operation.

This function enables or disables the FlexCAN module.
Parameters
* base — FlexCAN base pointer.
* enable — true to enable, false to disable.

status_t FLEXCAN_ WriteTxMb(CAN_Type *base, uint8_t mbldx, const flexcan_frame_t
*pTxFrame)

Writes a FlexCAN Message to the Transmit Message Buffer.

This function writes a CAN Message to the specified Transmit Message Buffer and changes
the Message Buffer state to start CAN Message transmit. After that the function returns
immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The FlexCAN Message Buffer index.
* pTxFrame — Pointer to CAN message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail — - TXx Message Buffer is currently in use.

status_t FLEXCAN_ ReadRxMb(CAN_Type *base, uint8_t mbldx, flexcan frame_t *pRxFrame)
Reads a FlexCAN Message from Receive Message Buffer.

This function reads a CAN message from a specified Receive Message Buffer. The function
fills a receive CAN message frame structure with just received data and activates the Mes-
sage Buffer again. The function returns immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The FlexCAN Message Buffer index.

» pRxFrame — Pointer to CAN message frame structure for reception.
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Return values
* kStatus_ Success —- Rx Message Buffer is full and has been read successfully.

* kStatus. FLEXCAN_RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_WriteFDTxMb(CAN_Type *base, uint8_t mbldx, const flexcan_fd_frame_t
*pTxFrame)

Writes a FlexCAN FD Message to the Transmit Message Buffer.

This function writes a CAN FD Message to the specified Transmit Message Buffer and
changes the Message Buffer state to start CAN FD Message transmit. After that the func-
tion returns immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The FlexCAN FD Message Buffer index.
» pTxFrame — Pointer to CAN FD message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ ReadFDRxMb(CAN_Type *base, uint8_t mbldx, flexcan fd_frame_t
*pRxFrame)

Reads a FlexCAN FD Message from Receive Message Buffer.

This function reads a CAN FD message from a specified Receive Message Buffer. The func-
tion fills a receive CAN FD message frame structure with just received data and activates
the Message Buffer again. The function returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbIdx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_Success —- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_Fail - - Rx Message Buffer is empty.

status_t FLEXCAN_ ReadRxFifo(CAN_Type *base, flexcan_frame_t *pRxFrame)
Reads a FlexCAN Message from Legacy Rx FIFO.

This function reads a CAN message from the FlexCAN Legacy Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
» pRxFrame — Pointer to CAN message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus Fail — - Rx FIFO is not enabled.
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status_t FLEXCAN_ ReadEnhancedRxFifo(CAN_Type *base, flexcan _fd_frame_t *pRxFrame)
Reads a FlexCAN Message from Enhanced Rx FIFO.

This function reads a CAN or CAN FD message from the FlexCAN Enhanced Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus Fail — - Rx FIFO is not enabled.

status_t FLEXCAN_ ReadPNWakeUpMB(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)

Reads a FlexCAN Message from Wake Up MB.

This function reads a CAN message from the FlexCAN Wake up Message Buffers. There
are four Wake up Message Buffers (WMBs) used to store incoming messages in Pretended
Networking mode. The WMB index indicates the arrival order. The last message is stored
in WMB3.

Parameters

* base — FlexCAN peripheral base address.

» pRxFrame — Pointer to CAN message frame structure for reception.

* mbIdx — The FlexCAN Wake up Message Buffer index. Range in 0x0 ~ 0x3.
Return values

* kStatus_ Success — - Read Message from Wake up Message Buffer success-
fully.

* kStatus_ Fail — - Wake up Message Buffer has no valid content.

status_t FLEXCAN_ TransferFDSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan_fd_frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
* base — FlexCAN peripheral base pointer.
* mbldx — The FlexCAN FD Message Buffer index.
* pTxFrame — Pointer to CAN FD message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ TransferFDReceiveBlocking(CAN_Type *base, uint8_t mbIdx,
flexcan_fd_frame_t *pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this APIL.
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Parameters

* base — FlexCAN peripheral base pointer.

* mbIdx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_Success —- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_ TransferFDSendNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Sends a message using IRQ.

This function sends a message using IRQ. This is a non-blocking function, which returns
right away. When messages have been sent out, the send callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer _t.

Return values
* kStatus_ Success — Start Tx Message Buffer sending process successfully.
* kStatus_Fail - Write Tx Message Buffer failed.
* kStatus. FLEXCAN_ TxBusy — TX Message Buffer is in use.

status_t FLEXCAN_ TransferFDReceiveNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Receives a message using IRQ.

This function receives a message using IRQ. This is non-blocking function, which returns
right away. When the message has been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer t.

Return values
* kStatus_ Success — - Start Rx Message Buffer receiving process successfully.
* kStatus_ FLEXCAN_ RxBusy — - Rx Message Buffer is in use.

void FLEXCAN_ TransferFDAbortSend(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message send process.
This function aborts the interrupt driven message send process.
Parameters
* base — FlexCAN peripheral base address.
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* handle — FlexCAN handle pointer.
* mbIdx — The FlexCAN FD Message Buffer index.

void FLEXCAN_ TransferFDAbortReceive(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message receive process.
This function aborts the interrupt driven message receive process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN FD Message Buffer index.

status_t FLEXCAN_ TransferSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
* base — FlexCAN peripheral base pointer.
* mbldx — The FlexCAN Message Buffer index.
» pTxFrame — Pointer to CAN message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ TransferReceiveBlocking(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this APIL.

Parameters

* base — FlexCAN peripheral base pointer.

* mbIdx — The FlexCAN Message Buffer index.

» pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus_ Success —- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.
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status_t FLEXCAN_ TransferReceiveFifoBlocking(CAN_Type *base, flexcan_frame_t *pRxFrame)
Performs a polling receive transaction from Legacy Rx FIFO on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus_ Success — - Read Message from Rx FIFO successfully.

* kStatus_Fail — - Rx FIFO is not enabled.

status_t FLEXCAN _TransferReceiveEnhancedFifoBlocking(CAN_Type *base, flexcan_fd_frame_t
*pRxFrame)

Performs a polling receive transaction from Enhanced Rx FIFO on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_ Success — - Read Message from Rx FIFO successfully.

* kStatus Fail — - Rx FIFO is not enabled.

void FLEXCAN_ TransferCreateHandle(CAN_Type *base, flexcan_handle_t *handle,
flexcan_transfer_callback_t callback, void *userData)

Initializes the FlexCAN handle.

This function initializes the FlexCAN handle, which can be used for other FlexCAN transac-
tional APIs. Usually, for a specified FlexCAN instance, call this API once to get the initialized
handle.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* callback — The callback function.
* userData — The parameter of the callback function.

status_t FLEXCAN_ TransferSendNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Sends a message using IRQ.

This function sends a message using IRQ. This is a non-blocking function, which returns
right away. When messages have been sent out, the send callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
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* pMbXfer — FlexCAN Message Buffer transfer structure. See the flex-
can_mb_transfer_t.

Return values
* kStatus_ Success — Start Tx Message Buffer sending process successfully.
* kStatus_ Fail - Write Tx Message Buffer failed.
* kStatus_ FLEXCAN_ TxBusy — Tx Message Buffer is in use.

status_t FLEXCAN_ TransferReceiveNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Receives a message using IRQ.

This function receives a message using IRQ. This is non-blocking function, which returns
right away. When the message has been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pMbXfer — FlexCAN Message Buffer transfer structure. See the flex-
can_mb_transfer_t.

Return values
* kStatus_ Success — - Start Rx Message Buffer receiving process successfully.
* kStatus_ FLEXCAN_ RxBusy — - Rx Message Buffer is in use.

status_t FLEXCAN_ TransferReceiveFifoNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_fifo_transfer_t *pFifoXfer)

Receives a message from Rx FIFO using IRQ.

This function receives a message using IRQ. This is a non-blocking function, which returns
right away. When all messages have been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

e pFifoXfer — FlexCAN Rx FIFO transfer structure. See the flex-
can_fifo_transfer t.

Return values
* kStatus_ Success — - Start Rx FIFO receiving process successfully.
* kStatus_ FLEXCAN_ RxFifoBusy — - Rx FIFO is currently in use.

status_t FLEXCAN_ TransferGetReceiveFifoCount(CAN_Type *base, flexcan_handle_t *handle,
size_t *count)

Gets the Legacy Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values

* kStatus_ Invalid Argument — count is Invalid.
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* kStatus_ Success — Successfully return the count.

status_t FLEXCAN__ TransferReceiveEnhancedFifoNonBlocking(CAN_Type *base, flexcan_handle_t
*handle, flexcan_fifo_transfer._t
*pFifoXfer)

Receives a message from Enhanced Rx FIFO using IRQ.

This function receives a message using IRQ. This is a non-blocking function, which returns
right away. When all messages have been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

e pFifoXfer — FlexCAN Rx FIFO transfer structure. See the ref flex-
can_fifo_transfer_t.@

Return values
* kStatus_ Success — - Start Rx FIFO receiving process successfully.
* kStatus. FLEXCAN_RxFifoBusy — - RX FIFO is currently in use.

static inline status_t FLEXCAN_ TransferGetReceiveEnhancedFifoCount(CAN_Type *base,
flexcan_handle_t *handle,
size_t *count)

Gets the Enhanced Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.

uint32_t FLEXCAN_ GetTimeStamp(flexcan_handle_t *handle, uint8_t mbIdx)
Gets the detail index of Mailbox’s Timestamp by handle.

Then function can only be used when calling non-blocking Data transfer (TX/RX)
API, After TX/RX data transfer done (User can get the status by handler’s callback
function), we can get the detail index of Mailbox’s timestamp by handle, Detail non-
blocking data transfer API (TX/RX) contain. -FLEXCAN_TransferSendNonBlocking
-FLEXCAN_TransferFDSendNonBlocking -FLEXCAN_TransferReceiveNonBlocking -
FLEXCAN_TransferFDReceiveNonBlocking -FLEXCAN_TransferReceiveFifoNonBlocking

Parameters
* handle — FlexCAN handle pointer.
* mbIdx — The FlexCAN Message Buffer index.

Return values
the — index of mailbox ‘s timestamp stored in the handle.

void FLEXCAN_ TransferAbortSend(CAN_Type *base, flexcan_handle_t *handle, uint8_t mbIdx)
Aborts the interrupt driven message send process.

This function aborts the interrupt driven message send process.

Parameters
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* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN Message Buffer index.

void FLEXCAN_ TransferAbortReceive(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message receive process.
This function aborts the interrupt driven message receive process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbIdx — The FlexCAN Message Buffer index.

void FLEXCAN _TransferAbortReceiveFifo(CAN_Type *base, flexcan_handle_t *handle)
Aborts the interrupt driven message receive from Rx FIFO process.

This function aborts the interrupt driven message receive from Rx FIFO process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ Transfer AbortReceiveEnhancedFifo(CAN_Type *base, flexcan_handle_t *handle)
Aborts the interrupt driven message receive from Enhanced Rx FIFO process.

This function aborts the interrupt driven message receive from Enhanced Rx FIFO process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ TransferHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN IRQ handle function.

This function handles the FlexCAN Error, the Message Buffer, and the Rx FIFO IRQ request.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ MbHandleIRQ(CAN_Type *bhase, flexcan_handle_t *handle, uint32_t startMbldx,
uint32_t endMblIdx)

FlexCAN Message Buffer IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* startMbldx — First Message Buffer to handle.
* endMbldx — Last Message Buffer to handle.

void FLEXCAN_EhancedRxFifoHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN Ehanced Rx FIFO IRQ handle function.

Parameters

* base — FlexCAN peripheral base address.
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* handle — FlexCAN handle pointer.

void FLEXCAN_ BusoffErrorHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)

FlexCAN Bus Off, Error and Warning IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ PNWakeUpHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)

FlexCAN Pretended Networking Wake-up IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ MemoryErrorHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)

FlexCAN Memory Error IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

FSL_FLEXCAN_DRIVER VERSION

FlexCAN driver version.

FlexCAN transfer status.
Values:

enumerator kStatus_ FLEXCAN_ TxBusy
Tx Message Buffer is Busy.

enumerator kStatus FLEXCAN_ TxlIdle
Tx Message Buffer is Idle.

enumerator kStatus. FLEXCAN TxSwitchToRx

Remote Message is send out and Message buffer changed to Receive one.

enumerator kStatus. FLEXCAN__RxBusy
Rx Message Buffer is Busy.

enumerator kStatus FLEXCAN_RxIdle
Rx Message Buffer is Idle.
enumerator kStatus. FLEXCAN RxOverflow
Rx Message Buffer is Overflowed.
enumerator kStatus_ FLEXCAN_ RxFifoBusy
Rx Message FIFO is Busy.
enumerator kStatus  FLEXCAN_RxFifoldle
Rx Message FIFO is Idle.
enumerator kStatus FLEXCAN_RxFifoOverflow
Rx Message FIFO is overflowed.

enumerator kStatus_ FLEXCAN_ RxFifoWarning
Rx Message FIFO is almost overflowed.
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enumerator kStatus FLEXCAN_RxFifoDisabled
Rx Message FIFO is disabled during reading.

enumerator kStatus. FLEXCAN_ErrorStatus
FlexCAN Module Error and Status.

enumerator kStatus_ FLEXCAN_ WakeUp
FlexCAN is waken up from STOP mode.

enumerator kStatus_ FLEXCAN__UnHandled
UnHadled Interrupt asserted.

enumerator kStatus_ FLEXCAN_ RxRemote
Rx Remote Message Received in Mail box.

enumerator kStatus_ FLEXCAN_ RxFifoUnderflow
Enhanced Rx Message FIFO is underflow.

enumerator kStatus. FLEXCAN__ MemoryError
FlexCAN Memory Error.

enum flexcan frame format

FlexCAN frame format.

Values:

enumerator kFLEXCAN _FrameFormatStandard
Standard frame format attribute.

enumerator kFLEXCAN_ FrameFormatExtend
Extend frame format attribute.

enum _ flexcan_ frame_ type

FlexCAN frame type.

Values:

enumerator kFLEXCAN_ FrameTypeData
Data frame type attribute.

enumerator kFLEXCAN_ FrameTypeRemote
Remote frame type attribute.

enum _flexcan clock source
FlexCAN clock source.

Deprecated:
Do not use the KFLEXCAN_CIkSrcOs. It has been superceded KFLEXCAN_CIkSrcO

Do not use the KFLEXCAN_ClkSrcPeri. It has been superceded KFLEXCAN_ClkSrc1
Values:

enumerator kFLEXCAN__ ClkSrcOsc
FlexCAN Protocol Engine clock from Oscillator.

enumerator kKFLEXCAN __ClkSrcPeri
FlexCAN Protocol Engine clock from Peripheral Clock.

enumerator kKFLEXCAN__ ClkSrc0
FlexCAN Protocol Engine clock selected by user as SRC == 0.
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enumerator kFLEXCAN_ ClkSrcl
FlexCAN Protocol Engine clock selected by user as SRC == 1.

enum _ flexcan_wake_up_ source
FlexCAN wake up source.
Values:
enumerator kFLEXCAN_ WakeupSrcUnfiltered
FlexCAN uses unfiltered Rx input to detect edge.
enumerator kFLEXCAN_ WakeupSrcFiltered
FlexCAN uses filtered Rx input to detect edge.
enum flexcan endianness
FlexCAN payload endianness.
Values:
enumerator kFLEXCAN_ bigEndian
Transmit frame with MSB first, receive frame with big-endian format.
enumerator kFLEXCAN_ littleEndian
Transmit frame with LSB first, receive frame with little-endian format.
enum _ flexcan_rx_fifo filter_type
FlexCAN Rx Fifo Filter type.
Values:

enumerator kFLEXCAN_ RxFifoFilterTypeA
One full ID (standard and extended) per ID Filter element.
enumerator kFLEXCAN__ RxFifoFilterTypeB
Two full standard IDs or two partial 14-bit ID slices per ID Filter Table element.

enumerator kFLEXCAN_ RxFifoFilterTypeC
Four partial 8-bit Standard or extended ID slices per ID Filter Table element.

enumerator kFLEXCAN__ RxFifoFilterTypeD
All frames rejected.

enum flexcan mb_size
FlexCAN Message Buffer Payload size.
Values:
enumerator kFLEXCAN_ 8BperMB
Selects 8 bytes per Message Buffer.
enumerator kFLEXCAN_ 16BperMB
Selects 16 bytes per Message Buffer.
enumerator kFLEXCAN_ 32BperMB
Selects 32 bytes per Message Buffer.
enumerator kFLEXCAN_ 64BperMB
Selects 64 bytes per Message Buffer.
enum _ flexcan_fd_ frame_ length
FlexCAN CAN FD frame supporting data length (available DLC values).

For Tx, when the Data size corresponding to DLC value stored in the MB selected for trans-
mission is larger than the MB Payload size, FlexCAN adds the necessary number of bytes
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with constant 0XCC pattern to complete the expected DLC. For Rx, when the Data size cor-
responding to DLC value received from the CAN bus is larger than the MB Payload size, the
high order bytes that do not fit the Payload size will lose.

Values:
enumerator kFLEXCAN_ OBperFrame
Frame contains 0 valid data bytes.
enumerator kFLEXCAN_ 1BperFrame
Frame contains 1 valid data bytes.
enumerator kFLEXCAN_ 2BperFrame
Frame contains 2 valid data bytes.
enumerator kFLEXCAN_ 3BperFrame
Frame contains 3 valid data bytes.
enumerator kKFLEXCAN__4BperFrame
Frame contains 4 valid data bytes.
enumerator kFLEXCAN_ 5BperFrame
Frame contains 5 valid data bytes.
enumerator kFLEXCAN_ 6BperFrame
Frame contains 6 valid data bytes.
enumerator kFLEXCAN_ 7BperFrame
Frame contains 7 valid data bytes.
enumerator kFLEXCAN_ 8BperFrame
Frame contains 8 valid data bytes.
enumerator kFLEXCAN__ 12BperFrame
Frame contains 12 valid data bytes.
enumerator kFLEXCAN_ 16BperFrame
Frame contains 16 valid data bytes.
enumerator kKFLEXCAN_ 20BperFrame
Frame contains 20 valid data bytes.
enumerator kFLEXCAN_ 24BperFrame
Frame contains 24 valid data bytes.
enumerator kFLEXCAN_ 32BperFrame
Frame contains 32 valid data bytes.
enumerator kFLEXCAN_ 48BperFrame
Frame contains 48 valid data bytes.
enumerator kFLEXCAN_ 64BperFrame
Frame contains 64 valid data bytes.
enum _flexcan_efifo _dma_ per_read_length
FlexCAN Enhanced Rx Fifo DMA transfer per read length enumerations.
Values:
enumerator kFLEXCAN__1WordPerRead
Transfer 1 32-bit words (CS).

enumerator kFLEXCAN_ 2WordPerRead
Transfer 2 32-bit words (CS + ID).
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enumerator kFLEXCAN__3WordPerRead
Transfer 3 32-bit words (CS + ID + 1~4 bytes data).

enumerator kFLEXCAN_4WordPerRead

Transfer 4 32-bit words (CS + ID + 5~8 bytes data).
enumerator kFLEXCAN_5WordPerRead

Transfer 5 32-bit words (CS + ID + 9~12 bytes data).
enumerator kFLEXCAN_6WordPerRead

Transfer 6 32-bit words (CS + ID + 13~16 bytes data).
enumerator kFLEXCAN_7WordPerRead

Transfer 7 32-bit words (CS + ID + 17~20 bytes data).
enumerator kFLEXCAN 8WordPerRead

Transfer 8 32-bit words (CS + ID + 21~24 bytes data).
enumerator kFLEXCAN _9WordPerRead

Transfer 9 32-bit words (CS + ID + 25~28 bytes data).
enumerator kFLEXCAN_10WordPerRead

Transfer 10 32-bit words (CS + ID + 29~32 bytes data).
enumerator kFLEXCAN_11WordPerRead

Transfer 11 32-bit words (CS + ID + 33~36 bytes data).
enumerator kFLEXCAN_12WordPerRead

Transfer 12 32-bit words (CS + ID + 37~40 bytes data).
enumerator kFLEXCAN__13WordPerRead

Transfer 13 32-bit words (CS + ID + 41~44 bytes data).
enumerator kFLEXCAN_14WordPerRead

Transfer 14 32-bit words (CS + ID + 45~48 bytes data).
enumerator kFLEXCAN_15WordPerRead

Transfer 15 32-bit words (CS + ID + 49~52 bytes data).
enumerator kFLEXCAN 16WordPerRead

Transfer 16 32-bit words (CS + ID + 53~56 bytes data).
enumerator kFLEXCAN 17WordPerRead

Transfer 17 32-bit words (CS + ID + 57~60 bytes data).
enumerator kFLEXCAN 18WordPerRead

Transfer 18 32-bit words (CS + ID + 61~64 bytes data).
enumerator kFLEXCAN 19WordPerRead

Transfer 19 32-bit words (CS + ID + 64 bytes data + ID HIT).

enum _ flexcan_rx_fifo_priority

FlexCAN Enhanced/Legacy Rx FIFO priority.

The matching process starts from the Rx MB(or Enhanced/Legacy Rx FIFO) with higher
priority. If no MB(or Enhanced/Legacy Rx FIFO filter) is satisfied, the matching process
goes on with the Enhanced/Legacy Rx FIFO(or Rx MB) with lower priority.

Values:

enumerator kFLEXCAN_RxFifoPrioLow
Matching process start from Rx Message Buffer first.
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enumerator kFLEXCAN_ RxFifoPrioHigh
Matching process start from Enhanced/Legacy Rx FIFO first.

enum _ flexcan_ interrupt_ enable

FlexCAN interrupt enable enumerations.

This provides constants for the FlexCAN interrupt enable enumerations for use in the Flex-
CAN functions.

Note: FlexCAN Message Buffers and Legacy Rx FIFO interrupts not included in.

Values:
enumerator kFLEXCAN_ BusOffInterruptEnable
Bus Off interrupt, use bit 15.
enumerator kFLEXCAN__ ErrorInterruptEnable
CAN Error interrupt, use bit 14.
enumerator kFLEXCAN_ TxWarningInterruptEnable
Tx Warning interrupt, use bit 11.
enumerator kFLEXCAN_ RxWarningInterruptEnable
Rx Warning interrupt, use bit 10.
enumerator kFLEXCAN_ WakeUpInterruptEnable
Self Wake Up interrupt, use bit 26.
enumerator kFLEXCAN_ FDErrorInterruptEnable
CAN FD Error interrupt, use bit 31.
enumerator kFLEXCAN_ PNMatchWakeUplInterruptEnable
PN Match Wake Up interrupt, use high word bit 17.

enumerator kFLEXCAN_ PNTimeoutWakeUplInterruptEnable

PN Timeout Wake Up interrupt, use high word bit 16. Enhanced Rx FIFO Underflow
interrupt, use high word bit 31.

enumerator kFLEXCAN_ ERxFifoUnderflowInterruptEnable
Enhanced Rx FIFO Overflow interrupt, use high word bit 30.

enumerator kFLEXCAN_ ERxFifoOverflowInterruptEnable
Enhanced Rx FIFO Watermark interrupt, use high word bit 29.

enumerator kFLEXCAN_ ERxFifoWatermarkInterruptEnable
Enhanced Rx FIFO Data Avilable interrupt, use high word bit 28.

enumerator kFLEXCAN_ ERxFifoDataAvlInterruptEnable
enumerator kFLEXCAN_ HostAccessNCErrorInterruptEnable
Host Access With Non-Correctable Errors interrupt, use high word bit 0.

enumerator kFLEXCAN_ FlexCanAccessNCErrorInterruptEnable
FlexCAN Access With Non-Correctable Errors interrupt, use high word bit 2.

enumerator kFLEXCAN_ HostOrFlexCanCErrorInterruptEnable
Host or FlexCAN Access With Correctable Errors interrupt, use high word bit 3.
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enum _ flexcan_ flags
FlexCAN status flags.

This provides constants for the FlexCAN status flags for use in the FlexCAN functions.

Note: The CPU read action clears the bits corresponding to the FIEXCAN_ErrorFlag macro,
therefore user need to read status flags and distinguish which error is occur using _flex-
can_error_flags enumerations.

Values:
enumerator kFLEXCAN_ ErrorOverrunFlag
Error Overrun Status.
enumerator kFLEXCAN__FDErrorIntFlag
CAN FD Error Interrupt Flag.
enumerator kFLEXCAN_ BusoffDonelntFlag
Bus Off process completed Interrupt Flag.
enumerator kKFLEXCAN_ SynchFlag
CAN Synchronization Status.
enumerator kKFLEXCAN_ TxWarningIntFlag
Tx Warning Interrupt Flag.
enumerator kFLEXCAN_ RxWarningIntFlag
Rx Warning Interrupt Flag.
enumerator kFLEXCAN_ IdleFlag
FlexCAN In IDLE Status.
enumerator kFLEXCAN_ FaultConfinementFlag
FlexCAN Fault Confinement State.
enumerator kKFLEXCAN_ TransmittingFlag
FlexCAN In Transmission Status.
enumerator kFLEXCAN_ ReceivingFlag
FlexCAN In Reception Status.
enumerator kFLEXCAN_ BusOffIntFlag
Bus Off Interrupt Flag.
enumerator kFLEXCAN_ ErrorIntFlag
CAN Error Interrupt Flag.
enumerator kKFLEXCAN_ WakeUpIntFlag
Self Wake-Up Interrupt Flag.

enumerator kFLEXCAN_ ErrorFlag
enumerator kFLEXCAN_ PNMatchIntFlag
PN Matching Event Interrupt Flag.

enumerator kFLEXCAN_ PNTimeoutIntFlag
PN Timeout Event Interrupt Flag.

enumerator kFLEXCAN__ERxFifoUnderflowIntFlag
Enhanced Rx FIFO underflow Interrupt Flag.
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enumerator kFLEXCAN__ERxFifoOverflowIntFlag
Enhanced Rx FIFO overflow Interrupt Flag.
enumerator kFLEXCAN__ERxFifoWatermarkIntFlag
Enhanced Rx FIFO watermark Interrupt Flag.
enumerator kFLEXCAN__ERxFifoDataAvlIntFlag
Enhanced Rx FIFO data available Interrupt Flag.
enumerator kFLEXCAN__ERxFifoEmptyFlag
Enhanced Rx FIFO empty status.
enumerator kFLEXCAN__ ERxFifoFullFlag
Enhanced Rx FIFO full status.
enumerator kFLEXCAN_ HostAccessNonCorrectableErrorIntFlag
Host Access With Non-Correctable Error Interrupt Flag.
enumerator kFLEXCAN__ FlexCanAccessNonCorrectableErrorIntFlag
FlexCAN Access With Non-Correctable Error Interrupt Flag.
enumerator kFLEXCAN_ CorrectableErrorIntFlag
Correctable Error Interrupt Flag.
enumerator kFLEXCAN_ HostAccessNonCorrectableErrorOverrunFlag
Host Access With Non-Correctable Error Interrupt Overrun Flag.
enumerator kFLEXCAN_ FlexCanAccessNonCorrectableErrorOverrunFlag
FlexCAN Access With Non-Correctable Error Interrupt Overrun Flag.
enumerator kFLEXCAN_ CorrectableErrorOverrunFlag
Correctable Error Interrupt Overrun Flag.
enumerator kFLEXCAN__AllMemoryErrorIntFlag
All Memory Error Interrupt Flags.
enumerator kFLEXCAN__ AllMemoryErrorFlag
All Memory Error Flags.
enum _ flexcan_error_flags

FlexCAN error status flags.

The FlexCAN Error Status enumerations is used to report current error of the FlexCAN bus.
This enumerations should be used with KFLEXCAN_ErrorFlag in _flexcan_flags enumera-
tions to ditermine which error is generated.

Values:

enumerator kFLEXCAN_ FDStuffingError
Stuffing Error.

enumerator kFLEXCAN FDFormError
Form Error.

enumerator kFLEXCAN FDCrcError
Cyclic Redundancy Check Error.

enumerator kFLEXCAN__FDBitOError
Unable to send dominant bhit.

enumerator kFLEXCAN FDBitl1Error
Unable to send recessive bit.
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enumerator kFLEXCAN_ TxErrorWarningFlag
Tx Error Warning Status.

enumerator kFLEXCAN_RxErrorWarningFlag
Rx Error Warning Status.

enumerator kFLEXCAN_ StuffingError
Stuffing Error.

enumerator kFLEXCAN FormError
Form Error.

enumerator kFLEXCAN_ CrcError
Cyclic Redundancy Check Error.

enumerator kFLEXCAN AckError
Received no ACK on transmission.

enumerator kFLEXCAN_BitOError
Unable to send dominant bit.

enumerator kFLEXCAN_ BitlError
Unable to send recessive bit.

FlexCAN Legacy Rx FIFO status flags.

The FlexCAN Legacy Rx FIFO Status enumerations are used to determine the status of the
Rx FIFO. Because Rx FIFO occupy the MBO ~ MB7 (Rx Fifo filter also occupies more Message
Buffer space), Rx FIFO status flags are mapped to the corresponding Message Buffer status

flags.
Values:
enumerator kFLEXCAN_ RxFifoOverflowFlag
Rx FIFO overflow flag.
enumerator kFLEXCAN_ RxFifoWarningFlag
Rx FIFO almost full flag.
enumerator kFLEXCAN_ RxFifoFrameAvlFlag
Frames available in Rx FIFO flag.
enum _ flexcan__memory_ error_ type
FlexCAN Memory Error Type.
Values:
enumerator kFLEXCAN CorrectableError
The memory error is correctable which means on bit error.
enumerator kFLEXCAN _NonCorrectableError
The memory error is non-correctable which means two bit errors.
enum _ flexcan__memory_ access_ type
FlexCAN Memory Access Type.
Values:
enumerator kFLEXCAN MoveOutFlexCanAccess
The memory error was detected during move-out FlexCAN access.

enumerator kFLEXCAN_ MovelnAccess
The memory error was detected during move-in FlexCAN access.
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enumerator kFLEXCAN TxArbitrationAccess
The memory error was detected during Tx Arbitration FlexCAN access.

enumerator kFLEXCAN__ RxMatchingAccess
The memory error was detected during Rx Matching FlexCAN access.
enumerator kFLEXCAN MoveOutHostAccess
The memory error was detected during Rx Matching Host (CPU) access.
enum _ flexcan_byte error_syndrome
FlexCAN Memory Error Byte Syndrome.
Values:
enumerator kFLEXCAN_ NoError
No bit error in this byte.
enumerator kFLEXCAN_ ParityBitsOError
Parity bit 0 error in this byte.
enumerator kFLEXCAN_ ParityBits1Error
Parity bit 1 error in this byte.
enumerator kFLEXCAN_ ParityBits2Error
Parity bit 2 error in this byte.
enumerator kFLEXCAN_ ParityBits3Error
Parity bit 3 error in this byte.
enumerator kFLEXCAN_ ParityBits4Error
Parity bit 4 error in this byte.
enumerator kFLEXCAN_ DataBitsOError
Data bit 0 error in this byte.
enumerator kFLEXCAN_ DataBits1Error
Data bit 1 error in this byte.
enumerator kFLEXCAN_ DataBits2Error
Data bit 2 error in this byte.
enumerator kFLEXCAN_ DataBits3Error
Data bit 3 error in this byte.
enumerator kFLEXCAN_ DataBits4Error
Data bit 4 error in this byte.
enumerator kFLEXCAN_DataBits5Error
Data bit 5 error in this byte.
enumerator kKFLEXCAN_DataBits6Error
Data bit 6 error in this byte.
enumerator kFLEXCAN_DataBits7Error
Data bit 7 error in this byte.
enumerator kFLEXCAN__AllZeroError
All-zeros non-correctable error in this byte.

enumerator kFLEXCAN__AllOneError
All-ones non-correctable error in this byte.
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enumerator kFLEXCAN_ NonCorrectableErrors
Non-correctable error in this byte.

enum _ flexcan_pn_match_ source
FlexCAN Pretended Networking match source selection.
Values:
enumerator kFLEXCAN__PNMatSrcID
Message match with ID filtering.
enumerator kFLEXCAN__PNMatSrcIDAndData
Message match with ID filtering and payload filtering.
enum _ flexcan _pn_match mode
FlexCAN Pretended Networking mode match type.
Values:
enumerator kFLEXCAN__PNMatModeEqual
Match upon ID/Payload contents against an exact target value.
enumerator kFLEXCAN PNMatModeGreater
Match upon an ID/Payload value greater than or equal to a specified target value.
enumerator kFLEXCAN PNMatModeSmaller
Match upon an ID/Payload value smaller than or equal to a specified target value.

enumerator kFLEXCAN_PNMatModeRange

Match upon an ID/Payload value inside a range, greater than or equal to a specified
lower limit, and smaller than or equal to a specified upper limit

typedef enum _flexcan_frame_format flexcan_ frame_ format_ t
FlexCAN frame format.

typedef enum _flexcan_frame_type flexcan_ frame_ type_t
FlexCAN frame type.

typedef enum _flexcan_clock_source flexcan__clock__source_t
FlexCAN clock source.

Deprecated:
Do not use the KFLEXCAN_CIkSrcOs. It has been superceded KFLEXCAN_CIkSrcO

Do not use the KFLEXCAN_CIkSrcPeri. It has been superceded KFLEXCAN_ClkSrc1

typedef enum _flexcan wake_up_source flexcan_wake__up__source__t
FlexCAN wake up source.

typedef enum _flexcan_endianness flexcan_ endianness_ t
FlexCAN payload endianness.

typedef enum _flexcan_rx_fifo_filter_type flexcan_rx_fifo_filter_type_t
FlexCAN Rx Fifo Filter type.

typedef enum _flexcan_mb_size flexcan_ mb_ size t
FlexCAN Message Buffer Payload size.

typedef enum _flexcan_efifo_dma_per_read_length flexcan_ efifo_ dma_ per_read_length_t
FlexCAN Enhanced Rx Fifo DMA transfer per read length enumerations.
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typedef enum _flexcan_rx_fifo_priority flexcan_rx_ fifo_ priority_t
FlexCAN Enhanced/Legacy Rx FIFO priority.
The matching process starts from the Rx MB(or Enhanced/Legacy Rx FIFO) with higher
priority. If no MB(or Enhanced/Legacy Rx FIFO filter) is satisfied, the matching process
goes on with the Enhanced/Legacy Rx FIFO(or Rx MB) with lower priority.

typedef enum _flexcan_memory_error_type flexcan__memory__error_type_t
FlexCAN Memory Error Type.

typedef enum _flexcan_memory_access_type flexcan__memory_ access_ type_t
FlexCAN Memory Access Type.

typedef enum _flexcan_byte_error_syndrome flexcan_byte error_syndrome_t
FlexCAN Memory Error Byte Syndrome.

typedef struct _flexcan_memory_error_report_status flexcan_memory__error_report_ status_t
FlexCAN memory error register status structure.
This structure contains the memory access properties that caused a memory error access.
Itis used as the parameter of FLEXCAN_GetMemoryErrorReportStatus() function. And user
can use FLEXCAN_GetMemoryErrorReportStatus to get the status of the last memory error
access.

typedef struct _flexcan_frame flexcan_ frame_ t
FlexCAN message frame structure.

typedef struct _flexcan _fd_frame flexcan_ fd_frame_t
CAN FD message frame structure.
The CAN FD message supporting up to sixty four bytes can be used for a data frame, depend-
ing on the length selected for the message buffers. The length should be a enumeration
member, see _flexcan_fd_frame_length.

typedef struct _flexcan_timing config flexcan_ timing config_t
FlexCAN protocol timing characteristic configuration structure.

typedef struct _flexcan_config flexcan_ config_t
FlexCAN module configuration structure.

Deprecated:
Do not use the baudRate. It has been superceded bitRate

Do not use the baudRateFD. It has been superceded bitRateFD

typedef struct _flexcan_rx_mb_config flexcan_rx_mb_ config_t
FlexCAN Receive Message Buffer configuration structure.
This structure is used as the parameter of FLEXCAN_SetRxMbConfig() function. The FLEX-
CAN_SetRxMbConfig() function is used to configure FlexCAN Receive Message Buffer. The
function abort previous receiving process, clean the Message Buffer and activate the Rx
Message Buffer using given Message Buffer setting.

typedef enum _flexcan_pn_match_source flexcan_pn_ match_source_t
FlexCAN Pretended Networking match source selection.

typedef enum _flexcan_pn_match_mode flexcan_pn_ match_mode_t
FlexCAN Pretended Networking mode match type.
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typedef struct _flexcan_pn_config flexcan_pn_ config_t
FlexCAN Pretended Networking configuration structure.

This structure is used as the parameter of FLEXCAN_SetPNConfig() function. The FLEX-
CAN_SetPNConfig() function is used to configure FlexCAN Networking work mode.

typedef struct _flexcan_rx_fifo_config flexcan_rx_fifo_ config_t
FlexCAN Legacy Rx FIFO configuration structure.
typedef struct _flexcan_enhanced_rx_fifo_std_id_filter flexcan_ enhanced rx_fifo std_id_filter_t
FlexCAN Enhanced Rx FIFO Standard ID filter element structure.
typedef struct _flexcan_enhanced_rx_fifo_ext_id_filter flexcan_enhanced rx_fifo ext_id_filter_t
FlexCAN Enhanced Rx FIFO Extended ID filter element structure.
typedef struct _flexcan_enhanced_rx_fifo_config flexcan_ enhanced_rx_fifo config t
FlexCAN Enhanced Rx FIFO configuration structure.
typedef struct _flexcan_mb_transfer flexcan_mb_ transfer_t
FlexCAN Message Buffer transfer.
typedef struct _flexcan_fifo_transfer flexcan_ fifo_transfer t
FlexCAN Rx FIFO transfer.
typedef struct _flexcan_handle flexcan__handle_t
FlexCAN handle structure definition.
typedef void (*flexcan_ transfer callback t)(CAN_Type *base, flexcan_handle_t *handle, status_t
status, uint64_t result, void *userData)
FLEXCAN_WAIT TIMEOUT

DLC_LENGTH_DECODE(dlc)

FlexCAN frame length helper macro.
FLEXCAN_ID_STD(id)

FlexCAN Frame ID helper macro.

Standard Frame ID helper macro.
FLEXCAN ID EXT(id)

Extend Frame ID helper macro.
FLEXCAN_ RX_ MB_STD_ MASK(id, rtr, ide)

FlexCAN Rx Message Buffer Mask helper macro.

Standard Rx Message Buffer Mask helper macro.
FLEXCAN_RX_MB_EXT_ MASK(id, rtr, ide)

Extend Rx Message Buffer Mask helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_A(id, rtr, ide)

FlexCAN Legacy Rx FIFO Mask helper macro.

Standard Rx FIFO Mask helper macro Type A helper macro.
FLEXCAN_ RX FIFO_STD_MASK TYPE B_HIGH(id, rtr, ide)

Standard Rx FIFO Mask helper macro Type B upper part helper macro.
FLEXCAN_ RX FIFO_ STD_ MASK TYPE_ B_LOW(id, rtr, ide)

Standard Rx FIFO Mask helper macro Type B lower part helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_C_HIGH(id)

Standard Rx FIFO Mask helper macro Type C upper part helper macro.
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FLEXCAN_RX_FIFO_STD_MASK_TYPE_C_MID_HIGH(id)

Standard Rx FIFO Mask helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_C_MID_LOW(id)

Standard Rx FIFO Mask helper macro Type C mid-lower part helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_C_LOW(d)

Standard Rx FIFO Mask helper macro Type C lower part helper macro.
FLEXCAN_RX_FIFO_EXT_ MASK_TYPE_A(id, rty, ide)

Extend Rx FIFO Mask helper macro Type A helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_B_HIGH(id, rtr, ide)

Extend Rx FIFO Mask helper macro Type B upper part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_B_LOW(id, rtr, ide)

Extend Rx FIFO Mask helper macro Type B lower part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_HIGH(id)

Extend Rx FIFO Mask helper macro Type C upper part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_MID_HIGH(id)

Extend Rx FIFO Mask helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_MID_LOW(id)

Extend Rx FIFO Mask helper macro Type C mid-lower part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_LOW(d)

Extend Rx FIFO Mask helper macro Type C lower part helper macro.
FLEXCAN_RX_FIFO_STD_FILTER_TYPE_A(id, rtr, ide)

FlexCAN Rx FIFO Filter helper macro.

Standard Rx FIFO Filter helper macro Type A helper macro.
FLEXCAN RX_ FIFO STD_ FILTER TYPE B HIGH(id, rty, ide)

Standard Rx FIFO Filter helper macro Type B upper part helper macro.
FLEXCAN RX_ FIFO STD_ FILTER TYPE_ B LOW(id, rtr, ide)

Standard Rx FIFO Filter helper macro Type B lower part helper macro.

FLEXCAN RX_ FIFO STD_ FILTER TYPE C_HIGH(id)
Standard Rx FIFO Filter helper macro Type C upper part helper macro.

FLEXCAN_ RX_FIFO_STD_FILTER_TYPE_C_MID_ HIGH(id)
Standard Rx FIFO Filter helper macro Type C mid-upper part helper macro.

FLEXCAN_RX_FIFO_STD_FILTER_TYPE_ C_ MID LOW(id)
Standard Rx FIFO Filter helper macro Type C mid-lower part helper macro.

FLEXCAN_ RX_FIFO_STD_FILTER_TYPE_C_LOW(d)

Standard Rx FIFO Filter helper macro Type C lower part helper macro.
FLEXCAN_ RX_FIFO_EXT FILTER_TYPE_A(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type A helper macro.
FLEXCAN_RX_FIFO_EXT_ FILTER_TYPE_ B HIGH(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type B upper part helper macro.
FLEXCAN_RX_FIFO_ EXT FILTER_TYPE_ B LOW(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type B lower part helper macro.
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FLEXCAN_RX_FIFO_EXT_FILTER_TYPE_C_HIGH(id)

Extend Rx FIFO Filter helper macro Type C upper part helper macro.
FLEXCAN_RX_FIFO_EXT_FILTER_TYPE_C_MID_HIGH(id)

Extend Rx FIFO Filter helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_FIFO_EXT_FILTER_TYPE_C_MID_LOW(id)

Extend Rx FIFO Filter helper macro Type C mid-lower part helper macro.
FLEXCAN_RX_FIFO_EXT_FILTER_TYPE_C_LOW(d)

Extend Rx FIFO Filter helper macro Type C lower part helper macro.
ENHANCED_ RX_ FIFO_FSCH(X)

FlexCAN Enhanced Rx FIFO Filter and Mask helper macro.
RTR_STD_HIGH(X)

RTR_STD LOW(X)

RTR_EXT(X)

ID_STD_LOW(id)

ID_STD_HIGH(id)

ID_EXT(id)

FLEXCAN_ ENHANCED_ RX_FIFO_ STD_ MASK_AND_FILTER(id, rtr, id_mask, rtr_mask)

Standard ID filter element with filter + mask scheme.

FLEXCAN_ENHANCED_RX_FIFO_STD_FILTER_WITH_RANGE(id_upper, rtr, id_lower,
rtr_mask)

Standard ID filter element with filter range.
FLEXCANiENHANCEDiRXiFIFOisTDiT\NoiFILTERS(idl, rtrl, id2, I‘tr2)
Standard ID filter element with two filters without masks.

FLEXCAN_ENHANCED_RX_FIFO_EXT_MASK_AND_FILTER_LOW(id, rtr)

Extended ID filter element with filter + mask scheme low word.
FLEXCAN_ENHANCED_RX_FIFO_EXT_MASK_AND_FILTER_HIGH(id_mask, rtr_mask)

Extended ID filter element with filter + mask scheme high word.
FLEXCAN_ENHANCED_RX_FIFO_EXT_FILTER_WITH_RANGE_LOW(id_upper, rtr)

Extended ID filter element with range scheme low word.
FLEXCAN_ENHANCED_RX_FIFO_EXT_FILTER_WITH_RANGE_HIGH(id_lower, rtr_mask)

Extended ID filter element with range scheme high word.
FLEXCAN_ENHANCED_RX_FIFO_EXT_TWO_FILTERS_LOW(id2, rtr2)

Extended ID filter element with two filters without masks low word.
FLEXCAN_ ENHANCED_ RX FIFO EXT TWO_FILTERS HIGH(id1, rtrl)

Extended ID filter element with two filters without masks high word.
FLEXCAN_PN_STD_MASK(id, rtr)

FlexCAN Pretended Networking ID Mask helper macro.

Standard Rx Message Buffer Mask helper macro.

FLEXCAN PN _EXT MASK(id, rtr)
Extend Rx Message Buffer Mask helper macro.
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FLEXCAN_PN_INT_ MASK(X)
FlexCAN interrupt/status flag helper macro.

FLEXCAN_PN_INT_UNMASK(X)
FLEXCAN_PN_STATUS_MASK(X)
FLEXCAN_PN_STATUS_UNMASK(X)
FLEXCAN_EFIFO_INT MASK(X)
FLEXCAN_EFIFO_INT UNMASK(X)
FLEXCAN_EFIFO_STATUS_ MASK(X)
FLEXCAN_EFIFO_STATUS_UNMASK(X)
FLEXCAN_MECR_INT_MASK(X)

FLEXCAN MECR_INT UNMASK(X)
FLEXCAN_MECR_STATUS_ MASK(X)
FLEXCAN_MECR_STATUS_UNMASK(X)
FLEXCAN_ERROR_AND_STATUS_INT_ FLAG
FLEXCAN_PNWAKE_UP_FLAG
FLEXCAN_WAKE_UP_FLAG
FLEXCAN_MEMORY_ ERROR_INT_ FLAG
FLEXCAN_MEMORY ENHANCED_ RX_FIFO_INT FLAG

E_RX_FIFO(base)
FlexCAN Enhanced Rx FIFO base address helper macro.

FLEXCAN_ CALLBACK(X)
FlexCAN transfer callback function.
The FlexCAN transfer callback returns a value from the underlying layer. If the status
equals to kStatus_FLEXCAN_ErrorStatus, the result parameter is the Content of FlexCAN
status register which can be used to get the working status(or error status) of FlexCAN mod-
ule. If the status equals to other FlexCAN Message Buffer transfer status, the result is the
index of Message Buffer that generate transfer event. If the status equals to other FlexCAN
Message Buffer transfer status, the result is meaningless and should be Ignored.

struct _flexcan__memory_ error_report_ status
#include <fsl_flexcan.h> FlexCAN memory error register status structure.
This structure contains the memory access properties that caused a memory error access.
Itis used as the parameter of FLEXCAN_GetMemoryErrorReportStatus() function. And user

can use FLEXCAN_GetMemoryErrorReportStatus to get the status of the last memory error
access.

Public Members

flexcan_memory_error_type_t errorType
The type of memory error that giving rise to the report.

ﬂexcan_memory_access_ type_t accessType
The type of memory access that giving rise to the memory error.
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uint16_t accessAddress
The address where memory error detected.

uint32_t errorData
The raw data word read from memory with error.

struct flexcan_ frame
#include <fsl_flexcan.h> FlexCAN message frame structure.

struct flexcan fd frame
#include <fsl_flexcan.h> CAN FD message frame structure.

The CAN FD message supporting up to sixty four bytes can be used for a data frame, depend-
ing on the length selected for the message buffers. The length should be a enumeration

member, see _flexcan_fd_frame_length.

Public Members

uint32_t idhit

Note: ID HIT offset is changed dynamically according to data length code (DLC), when
DLC is 15, they will be located below. Using FLEXCAN_FixEnhancedRxFifoFrameldHit
API is recommended to ensure this idhit value is correct. CAN Enhanced Rx FIFO filter
hit id (This value is only used in Enhanced Rx FIFO receive mode).

struct _ flexcan__timing_ config

#include <fsl_flexcan.h> FlexCAN protocol timing characteristic configuration structure.

Public Members

uint16_t preDivider

Classic CAN or CAN FD nominal phase bit rate prescaler.

uint8_t rJumpwidth

Classic CAN or CAN FD nominal phase Re-sync Jump Width.

uint8_t phaseSegl
Classic CAN or CAN FD nominal phase Segment 1.

uint8_t phaseSeg2
Classic CAN or CAN FD nominal phase Segment 2.

uint8_t propSeg

Classic CAN or CAN FD nominal phase Propagation Segment.

uint16_t fpreDivider
CAN FD data phase bit rate prescaler.

uint8_t frJumpwidth
CAN FD data phase Re-sync Jump Width.

uint8_t fphaseSegl
CAN FD data phase Phase Segment 1.

uint8_t fphaseSeg2
CAN FD data phase Phase Segment 2.
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uint8_t fpropSeg
CAN FD data phase Propagation Segment.

struct _ flexcan_ config
#include <fsl_flexcan.h> FlexCAN module configuration structure.

Deprecated:
Do not use the baudRate. It has been superceded bitRate

Do not use the baudRateFD. It has been superceded bitRateFD

Public Members

flexcan_clock_source_t clkSrc
Clock source for FlexCAN Protocol Engine.

flexcan_wake_up_source_t wakeupSrc
Wake up source selection.

uint8_t maxMbNum
The maximum number of Message Buffers used by user.

bool enableLoopBack
Enable or Disable Loop Back Self Test Mode.

bool enableTimerSync
Enable or Disable Timer Synchronization.

bool enableSelfWakeup
Enable or Disable Self Wakeup Mode.

bool enableIndividMask
Enable or Disable Rx Individual Mask and Queue feature.

bool disableSelfReception
Enable or Disable Self Reflection.

bool enableListenOnlyMode
Enable or Disable Listen Only Mode.

bool enableDoze
Enable or Disable Doze Mode.

bool enablePretendedeNetworking
Enable or Disable the Pretended Networking mode.

bool enableMemoryErrorControl
Enable or Disable the memory errors detection and correction mechanism.

bool enableNonCorrectableErrorEnterFreeze
Enable or Disable Non-Correctable Errors In FlexCAN Access Put Device In Freeze
Mode.

bool enableTransceiverDelayMeasure

Enable or Disable the transceiver delay measurement, when it is enabled, then the
secondary sample point position is determined by the sum of the transceiver delay
measurement plus the enhanced TDC offset.
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bool enableRemoteRequestFrameStored
true: Store Remote Request Frame in the same fashion of data frame. false: Generate
an automatic Remote Response Frame.

flexcan_endianness_t payloadEndianness
Selects the byte order for the payload of transmit and receive frames, see flex-
can_endianness_t.

struct _ flexcan_ rx_mb_ config

#include <fsl_flexcan.h> FlexCAN Receive Message Buffer configuration structure.

This structure is used as the parameter of FLEXCAN_SetRxMbConfig() function. The FLEX-

CAN_SetRxMbConfig() function is used to configure FlexCAN Receive Message Buffer. The

function abort previous receiving process, clean the Message Buffer and activate the Rx
Message Buffer using given Message Buffer setting.

Public Members

uint32_tid
CAN Message Buffer Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEX-
CAN_ID_STD() macro.

flexcan_frame_format_t format
CAN Frame Identifier format(Standard of Extend).

flexcan_frame_type_t type
CAN Frame Type(Data or Remote for classical CAN only).

struct _ flexcan_ pn_ config
#include <fsl_flexcan.h> FlexCAN Pretended Networking configuration structure.

This structure is used as the parameter of FLEXCAN_SetPNConfig() function. The FLEX-
CAN_SetPNConfig() function is used to configure FlexCAN Networking work mode.

Public Members

bool enableTimeout
Enable or Disable timeout event trigger wakeup.

uint16_t timeoutValue
The timeout value that generates a wakeup event, the counter timer is incremented
based on 64 times the CAN Bit Time unit.

bool enableMatch
Enable or Disable match event trigger wakeup.

flexcan_pn_match_source_t matchSrc
Selects the match source (ID and/or data match) to trigger wakeup.

uint8_t matchNum
The number of times a given message must match the predefined ID and/or data before
generating a wakeup event, range in 0x1 ~ OXFF.

flexcan_pn_match_mode_t idMatchMode
The ID match type.

flexcan_pn_match_mode_t dataMatchMode
The data match type.
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uint32_t idLower

The ID target values 1 which used either for ID match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in ID match “range detection”.

uint32_t idUpper
The ID target values 2 which used only as the upper limit value in ID match “range
detection” or used to store the ID mask in “equal to”.

uint8_t lengthLower
The lower limit for length of data bytes which used only in data match “range
detection”. Range in 0x0 ~ 0x8.

uint8_t lengthUpper
The upper limit for length of data bytes which used only in data match “range

detection”. Range in 0x0 ~ 0x8.

struct _ flexcan_ rx_fifo config

#include <fsl_flexcan.h> FlexCAN Legacy Rx FIFO configuration structure.

Public Members

uint32_t *idFilterTable
Pointer to the FlexCAN Legacy Rx FIFO identifier filter table.

uint8_t idFilterNum
The FlexCAN Legacy Rx FIFO Filter elements quantity.

flexcan_rx_fifo_filter_type_t idFilterType
The FlexCAN Legacy Rx FIFO Filter type.

flexcan_rx_fifo_priority_t priority
The FlexCAN Legacy Rx FIFO receive priority.

struct flexcan enhanced rx fifo std id filter

#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO Standard ID filter element structure.

Public Members

uint32_t filterType
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t rtrl
CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t std1
CAN Frame Type(DATA or REMOTE).

uint32_t rtr2
CAN Frame Identifier(STD or EXT format).

uint32_t std2
Substitute Remote request.

struct flexcan enhanced rx_fifo ext id filter

#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO Extended ID filter element structure.
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Public Members

uint32_t filterType
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t rtrl
CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t std1
CAN Frame Type(DATA or REMOTE).

uint32_t rtr2
CAN Frame Identifier(STD or EXT format).

uint32_t std2
Substitute Remote request.

struct _ flexcan_ enhanced_ rx_ fifo_ config
#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO configuration structure.

Public Members

uint32_t *idFilterTable

Pointer to the FlexCAN Enhanced Rx FIFO identifier filter table, each table member
occupies 32 bit word, table size should be equal to idFilterNum. There are two types
of Enhanced Rx FIFO filter elements that can be stored in table : extended-ID filter
element (1 word, occupie 1 table members) and standard-ID filter element (2 words,
occupies 2 table members), the extended-ID filter element needs to be placed in front
of the table.

uint8_t idFilterPairNum
idFilterPairNum is the Enhanced Rx FIFO identifier filter element pair numbers, each
pair of filter elements occupies 2 words and can consist of one extended ID filter ele-
ment or two standard ID filter elements.

uint8_t extendIdFilterNum
The number of extended ID filter element items in the FlexCAN enhanced Rx FIFO iden-
tifier filter table, each extended-ID filter element occupies 2 words, extendIdFilterNum
need less than or equal to idFilterPairNum.

uint8_t fifoWatermark
(fifowatermark + 1) is the minimum number of CAN messages stored in the Enhanced
RX FIFO which can trigger FIFO watermark interrupt or a DMA request.

flexcan_efifo_dma_per_read_length_t dmaPerReadLength

Define the length of each read of the Enhanced RX FIFO element by the DAM, see _flex-
can_fd_frame_length.

flexcan_rx_fifo_priority_t priority
The FlexCAN Enhanced Rx FIFO receive priority.

struct flexcan mb_transfer
#include <fsl_flexcan.h> FlexCAN Message Buffer transfer.
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Public Members
flexcan_frame_t *frame
The buffer of CAN Message to be transfer.

uint8_t mbldx
The index of Message buffer used to transfer Message.

struct flexcan fifo transfer
#include <fsl_flexcan.h> FlexCAN Rx FIFO transfer.

Public Members

flexcan_fd_frame_t *framefd
The buffer of CAN Message to be received from Enhanced Rx FIFO.

flexcan_frame_t *frame
The buffer of CAN Message to be received from Legacy Rx FIFO.

size_t frameNum
Number of CAN Message need to be received from Legacy or Ehanced Rx FIFO.

struct flexcan_handle
#include <fsl_flexcan.h> FlexCAN handle structure.

Public Members

flexcan_transfer_callback_t callback
Callback function.

void *userData
FlexCAN callback function parameter.

flexcan_frame_t *volatile mbFrameBuf[CAN_WORD1_COUNT]
The buffer for received CAN data from Message Buffers.

flexcan_fd_frame_t *volatile mbFDFrameBuf[CAN_WORD1_COUNT]
The buffer for received CAN FD data from Message Buffers.

flexcan_frame_t *volatile rxFifoFrameBuf
The buffer for received CAN data from Legacy Rx FIFO.

flexcan_fd_frame_t *volatile rxFifoFDFrameBuf
The buffer for received CAN FD data from Ehanced Rx FIFO.

size t rxFifoFrameNum

The number of CAN messages remaining to be received from Legacy or Ehanced Rx
FIFO.

size_t rxFifoTransferTotalNum
Total CAN Message number need to be received from Legacy or Ehanced Rx FIFO.

volatile uint8_t mbState[CAN_WORD1_COUNT]
Message Buffer transfer state.

volatile uint8_t rxFifoState
Rx FIFO transfer state.

volatile uint32_t timestamp[CAN_WORD1_COUNT]
Mailbox transfer timestamp.

struct byteStatus

2.18. FlexCAN Driver 251



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

Public Members

bool bytelsRead

The byte n (0~3) was read or not. The type of error and which bit in byte (n) is affected
by the error.

struct  unnamedl4

Public Members
uint32_t timestamp
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t length
CAN frame data length in bytes (Range: 0~8).

uint32_t type
CAN Frame Type(DATA or REMOTE).

uint32_t format
CAN Frame Identifier(STD or EXT format).

uint32_t  pad0_
Reserved.

uint32_t idhit
CAN Rx FIFO filter hit id(This value is only used in Rx FIFO receive mode).

struct  unnamedl6

Public Members

uint32_tid

CAN Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEXCAN_ID_STD()
macro.

uint32_t_ pad0___
Reserved.

union unnamed18

Public Members
struct _flexcan_ frame
struct _flexcan_frame

struct  unnamed20

Public Members
uint32_t dataWord0
CAN Frame payload word0.

uint32_t dataWord1
CAN Frame payload word1.

struct  unnamed22
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Public Members
uint8_t dataByte3
CAN Frame payload byte3.

uint8_t dataByte2
CAN Frame payload byte2.

uint8_t dataBytel
CAN Frame payload bytel.

uint8_t dataByte0
CAN Frame payload byte0.

uint8_t dataByte7
CAN Frame payload byte7.

uint8_t dataByte6
CAN Frame payload byte6.

uint8_t dataByteb
CAN Frame payload byte5.

uint8_t dataByte4
CAN Frame payload byte4.

struct  unnamed24

Public Members

uint32_t timestamp
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t length
CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t type
CAN Frame Type(DATA only).

uint32_t format
CAN Frame Identifier(STD or EXT format).

uint32_t srr
Substitute Remote request.

uint32_t esi
Error State Indicator.

uint32_t brs
Bit Rate Switch.

uint32_t edl
Extended Data Length.

struct  unnamed26
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Public Members

uint32_tid

CAN Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEXCAN_ID_STD()
macro.

uint32_t_ pad0___
Reserved.

union unnamed?28

Public Members
struct _flexcan fd frame
struct flexcan fd frame

struct  unnamed30

Public Members
uint32_t dataWord[16]
CAN FD Frame payload, 16 double word maximum.

struct  unnamed32

Public Members
uint8_t dataByte3
CAN Frame payload byte3.

uint8_t dataByte2
CAN Frame payload byte2.

uint8_t dataBytel
CAN Frame payload bytel.

uint8_t dataByte0
CAN Frame payload byte0.

uint8_t dataByte7
CAN Frame payload byte?7.

uint8_t dataByte6
CAN Frame payload byte®6.

uint8_t dataByteb
CAN Frame payload byte5.

uint8_t dataByte4
CAN Frame payload byte4.

union unnamed34
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Public Members
struct _ flexcan_ config
struct _ flexcan__config

struct  unnamed36_

Public Members

uint32_t baudRate
FlexCAN bit rate in bps, for classical CAN or CANFD nominal phase.

uint32_t baudRateFD
FlexCAN FD bit rate in bps, for CANFD data phase.

struct  unnamed38

Public Members

uint32_t bitRate
FlexCAN bit rate in bps, for classical CAN or CANFD nominal phase.

uint32_t bitRateFD
FlexCAN FD bit rate in bps, for CANFD data phase.

union unnamed40

Public Members
struct _ flexcan_ pn_ config

< The data target values 1 which used either for data match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in data match “range

detection”.

struct _ flexcan_ pn__config
struct  unnamed44

< The data target values 1 which used either for data match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in data match “range

detection”.

Public Members

uint32_t lowerWord0
CAN Frame payload word0.

uint32_t lowerWord1
CAN Frame payload word1.

struct  unnamed46
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Public Members
uint8_t lowerByte3
CAN Frame payload byte3.

uint8_t lowerByte2
CAN Frame payload byte2.

uint8_t lowerBytel
CAN Frame payload bytel.

uint8_t lowerByte0
CAN Frame payload byte0.

uint8_t lowerByte7
CAN Frame payload byte7.

uint8_t lowerByte6
CAN Frame payload byte6.

uint8_t lowerByteb
CAN Frame payload byte5.

uint8_t lowerByte4
CAN Frame payload byte4.

union unnamed42

Public Members
struct _ flexcan_ pn_ config

< The data target values 2 which used only as the upper limit value in data match
“range

detection” or used to store the data mask in “equal to”.

struct _ flexcan_pn_ config
struct  unnamed48

< The data target values 2 which used only as the upper limit value in data match “range

detection” or used to store the data mask in “equal to”.

Public Members

uint32_t upperWord0
CAN Frame payload word0.

uint32_t upperWord1
CAN Frame payload word1.

struct  unnamed50

Public Members

uint8_t upperByte3
CAN Frame payload byte3.
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uint8_t upperByte2
CAN Frame payload byte2.

uint8_t upperBytel
CAN Frame payload bytel.

uint8_t upperByte0
CAN Frame payload byte0.

uint8_t upperByte7
CAN Frame payload byte7.

uint8_t upperByte6
CAN Frame payload byte6.

uint8_t upperByte5
CAN Frame payload byte5.

uint8_t upperByte4
CAN Frame payload byte4.

2.19 FlexCAN eDMA Driver

void FLEXCAN_ TransferCreateHandleEDMA (CAN_Type *base, flexcan_edma_handle_t *handle,
flexcan_edma_transfer_callback_t callback, void
*userData, edma_handle_t *rxFifoEdmaHandle)

Initializes the FlexCAN handle, which is used in transactional functions.
Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.
* callback — The callback function.
* userData — The parameter of the callback function.
¢ rxFifoEdmaHandle — User-requested DMA handle for Rx FIFO DMA transfer.

void FLEXCAN_ PrepareTransfConfiguration(CAN_Type *base, flexcan_fifo_transfer_t *pFifoXfer,
edma_transfer_config_t *pEdmaConfig)

Prepares the eDMA transfer configuration for FLEXCAN Legacy RX FIFO.

This function prepares the eDMA transfer configuration structure according to FLEXCAN
Legacy RX FIFO.

Parameters
* base — FlexCAN peripheral base address.

» pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer t.

* pEdmaConfig — The user configuration structure of type edma_transfer_t.

status_t FLEXCAN_ StartTransferDatafromRxFIFO(CAN_Type *base, flexcan_edma_handle_t
*handle, edma_transfer_config t
*pEdmacConfig)

Start Transfer Data from the FLEXCAN Legacy Rx FIFO using eDMA.
This function to Update edma transfer confiugration and Start eDMA transfer

Parameters
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* base — FlexCAN peripheral base address.

* handle — Pointer to flexcan_edma_handle_t structure.

* pEdmaConfig — The user configuration structure of type edma_transfer_t.
Return values

* kStatus_ Success — if succeed, others failed.

* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

status_t FLEXCAN_ TransferReceiveFifoEDMA (CAN_Type *base, flexcan_edma_handle_t *handle,
flexcan_fifo_transfer_t *pFifoXfer)

Receives the CAN Message from the Legacy Rx FIFO using eDMA.

This function receives the CAN Message using eDMA. This is a non-blocking function, which
returns right away. After the CAN Message is received, the receive callback function is
called.

Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

» pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer_t.

Return values
» kStatus Success — if succeed, others failed.
* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

status_t FLEXCAN_ TransferGetReceiveFifoCountEMDA (CAN_Type *base, flexcan_edma_handle_t
*handle, size_t *count)

Gets the Legacy Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.

void FLEXCAN_ TransferAbortReceiveFifoEDMA (CAN_Type *base, flexcan_edma_handle_t
*handle)

Aborts the receive Legacy/Enhanced Rx FIFO process which used eDMA.
This function aborts the receive Legacy/Enhanced Rx FIFO process which used eDMA.
Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

status_t FLEXCAN_ TransferReceiveEnhancedFifoEDMA (CAN_Type *base, flexcan_edma_handle_t
*handle, flexcan_fifo_transfer_t
*pFifoXfer)
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Receives the CAN FD Message from the Enhanced Rx FIFO using eDMA.

This function receives the CAN FD Message using eDMA. This is a non-blocking function,
which returns right away. After the CAN Message is received, the receive callback function
is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

» pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer_t.

Return values
* kStatus Success — if succeed, others failed.
* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

static inline status_t FLEXCAN_ TransferGetReceiveEnhancedFifoCountEMDA (CAN_Type *base,
flex-

can_edma_handle_t
*handle, size_t
*count)

Gets the Enhanced Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_ InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.

FSL FLEXCAN EDMA DRIVER VERSION
FlexCAN EDMA driver version.

typedef struct _flexcan_edma_handle flexcan_edma_ handle_ t

typedef void (*flexcan__edma_ transfer_callback_t)(CAN_Type *bhase, flexcan_edma_handle_t
*handle, status_t status, void *userData)

FlexCAN transfer callback function.
struct flexcan edma_handle

#include <fsl_flexcan_edma.h> FlexCAN eDMA handle.

Public Members
flexcan_edma_transfer_callback_t callback
Callback function.
void *userData
FlexCAN callback function parameter.

edma_handle_t *rxFifoEdmaHandle
The EDMA handler for Rx FIFO.
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volatile uint8_t rxFifoState
Rx FIFO transfer state.

size t frameNum
The number of messages that need to be received.

flexcan_fd_frame_t *framefd
Point to the buffer of CAN Message to be received from Enhanced Rx FIFO.

2.20 FlexIO: FlexIO Driver

2.21 FlexIO Driver

void FLEXIO_ GetDefaultConfig(flexio_config_t *userConfig)
Gets the default configuration to configure the FlexIO module. The configuration can used
directly to call the FLEXIO_Configure().

Example:

flexio__config_ t config;
FLEXIO_ GetDefaultConfig(&config);

Parameters
» userConfig — pointer to flexio_config_t structure

void FLEXIO_ Init(FLEXIO_Type *base, const flexio_config_t *userConfig)
Configures the FlexIO with a FlexIO configuration. The configuration structure can be filled
by the user or be set with default values by FLEXIO_GetDefaultConfig().

Example

flexio__config_t config = {
.enableFlexio = true,
.enableInDoze = false,
.enableInDebug = true,
.enableFastAccess = false

b
FLEXIO_Configure(base, &config);
Parameters
* base — FlexIO peripheral base address
* userConfig — pointer to flexio_config_t structure

void FLEXIO_ Deinit(FLEXIO_Type *base)
Gates the FlexIO clock. Call this API to stop the FlexIO clock.

Note: After calling this API, call the FLEXO_Init to use the FlexIO module.

Parameters
* base — FlexIO peripheral base address
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uint32_t FLEXIO_ GetInstance(FLEXIO_Type *base)
Get instance number for FLEXIO module.

Parameters
* base — FLEXIO peripheral base address.

void FLEXIO_ Reset(FLEXIO_Type *base)
Resets the FlexIO module.

Parameters
* base — FlexIO peripheral base address
static inline void FLEXIO_Enable(FLEXIO_Type *base, bool enable)
Enables the FlexIO module operation.
Parameters
* base — FlexIO peripheral base address
* enable — true to enable, false to disable.
static inline uint32_t FLEXIO_ ReadPinInput(FLEXIO_Type *base)
Reads the input data on each of the FlexIO pins.
Parameters
* base — FlexIO peripheral base address

Returns
FlexIO pin input data

static inline uint8_t FLEXIO__ GetShifterState(FLEXIO_Type *base)
Gets the current state pointer for state mode use.

Parameters
* base — FlexIO peripheral base address

Returns
current State pointer

void FLEXIO_ SetShifterConfig(FLEXIO_Type *base, uint8_t index, const flexio_shifter_config t
*shifterConfig)

Configures the shifter with the shifter configuration. The configuration structure covers
both the SHIFTCTL and SHIFTCFG registers. To configure the shifter to the proper mode,
select which timer controls the shifter to shift, whether to generate start bit/stop bit, and
the polarity of start bit and stop bit.

Example

flexio_ shifter_config_t config = {

timerSelect = 0,

timerPolarity = kFLEXIO__ ShifterTimerPolarityOnPositive,
.pinConfig = KFLEXIO_ PinConfigOpenDrainOrBidirection,
.pinPolarity = kKFLEXIO_ PinActiveLow,

.shifterMode = kFLEXIO_ ShifterModeTransmit,
AinputSource = KFLEXIO__ ShifterInputFromPin,
.shifterStop = kFLEXIO __ShifterStopBitHigh,

.shifterStart = KFLEXIO__ShifterStartBitLow

FLEXIO_ SetShifterConfig(base, &config);

Parameters

* base — FlexIO peripheral base address
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* index — Shifter index
* shifterConfig — Pointer to flexio_shifter_config_t structure

void FLEXIO SetTimerConfig(FLEXIO_Type *base, uint8_t index, const flexio_timer_config t
*timerConfig)

Configures the timer with the timer configuration. The configuration structure covers both
the TIMCTL and TIMCFG registers. To configure the timer to the proper mode, select trigger
source for timer and the timer pin output and the timing for timer.

Example

flexio_timer_config_t config = {

triggerSelect = FLEXIO_TIMER,_ TRIGGER_ SEL_SHIFTnSTAT(0),
triggerPolarity = kKFLEXIO_ TimerTriggerPolarity ActiveLow,
triggerSource = kKFLEXIO__TimerTriggerSourcelnternal,

.pinConfig = kKFLEXIO_ PinConfigOpenDrainOrBidirection,

.pinSelect = 0,

.pinPolarity = kFLEXIO_ PinActiveHigh,

timerMode = kFLEXIO__TimerModeDual8BitBaudBit,

timerOutput = kFLEXIO_ TimerOutputZeroNotAffectedByReset,
timerDecrement = kFLEXIO_ TimerDecSrcOnFlexIOClockShift TimerOutput,
timerReset = kFLEXIO_ TimerResetOnTimerPinEqualToTimerOutput,
timerDisable = kFLEXIO_ TimerDisableOnTimerCompare,
timerEnable = kFLEXIO_ TimerEnableOnTriggerHigh,

timerStop = kFLEXIO_ TimerStopBitEnableOnTimerDisable,
timerStart = kKFLEXIO TimerStartBitEnabled

FLEXIO_ SetTimerConfig(base, &config);

Parameters
* base — FlexIO peripheral base address
* index — Timer index
* timerConfig — Pointer to the flexio_timer_config_t structure

static inline void FLEXIO_ SetClockMode(FLEXIO_Type *base, uint8_t index,
flexio_timer_decrement_source_t clocksource)

This function set the value of the prescaler on flexio channels.
Parameters
* base — Pointer to the FlexIO simulated peripheral type.
¢ index — Timer index
* clocksource — Set clock value

static inline void FLEXIO_ EnableShifterStatusInterrupts(FLEXIO_Type *base, uint32_t mask)

Enables the shifter status interrupt. The interrupt generates when the corresponding SSF
is set.

Note: For multiple shifter status interrupt enable, for example, two shifter status enable,
can calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address

» mask — The shifter status mask which can be calculated by (1 « shifter in-
dex)
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static inline void FLEXIO_ DisableShifterStatusInterrupts(FLEXIO_Type *base, uint32_t mask)

Disables the shifter status interrupt. The interrupt won’t generate when the corresponding
SSF is set.

Note: For multiple shifter status interrupt enable, for example, two shifter status enable,
can calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address

» mask — The shifter status mask which can be calculated by (1 « shifter in-
dex)

static inline void FLEXIO_ EnableShifterErrorInterrupts(FLEXIO_Type *base, uint32_t mask)

Enables the shifter error interrupt. The interrupt generates when the corresponding SEF
is set.

Note: For multiple shifter error interrupt enable, for example, two shifter error enable,
can calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address
» mask — The shifter error mask which can be calculated by (1 « shifter index)

static inline void FLEXIO_ DisableShifterErrorInterrupts(FLEXIO_Type *base, uint32_t mask)

Disables the shifter error interrupt. The interrupt won’t generate when the corresponding
SEF is set.

Note: For multiple shifter error interrupt enable, for example, two shifter error enable,
can calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address
» mask — The shifter error mask which can be calculated by (1 « shifter index)

static inline void FLEXIO_EnableTimerStatusInterrupts(FLEXIO_Type *base, uint32_t mask)

Enables the timer status interrupt. The interrupt generates when the corresponding SSF is
set.

Note: For multiple timer status interrupt enable, for example, two timer status enable,
can calculate the mask by using ((1 « timer index0) | (1 « timer index1))

Parameters
* base — FlexIO peripheral base address

» mask — The timer status mask which can be calculated by (1 « timer index)
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static inline void FLEXIO_ DisableTimerStatusInterrupts(FLEXIO_Type *base, uint32_t mask)

Disables the timer status interrupt. The interrupt won’t generate when the corresponding
SSF is set.

Note: For multiple timer status interrupt enable, for example, two timer status enable,
can calculate the mask by using ((1 « timer index0) | (1 « timer index1))

Parameters
* base — FlexIO peripheral base address
» mask — The timer status mask which can be calculated by (1 « timer index)

static inline uint32_t FLEXIO_ GetShifterStatusFlags(FLEXIO_Type *base)
Gets the shifter status flags.

Parameters
* base — FlexIO peripheral base address

Returns
Shifter status flags

static inline void FLEXIO_ ClearShifterStatusFlags(FLEXIO_Type *base, uint32_t mask)
Clears the shifter status flags.

Note: For clearing multiple shifter status flags, for example, two shifter status flags, can
calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address

» mask — The shifter status mask which can be calculated by (1 « shifter in-
dex)

static inline uint32_t FLEXIO_ GetShifterErrorFlags(FLEXIO_Type *base)
Gets the shifter error flags.

Parameters
* base — FlexIO peripheral base address

Returns
Shifter error flags

static inline void FLEXIO_ ClearShifterErrorFlags(FLEXIO_Type *base, uint32_t mask)
Clears the shifter error flags.

Note: For clearing multiple shifter error flags, for example, two shifter error flags, can
calculate the mask by using ((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address

* mask — The shifter error mask which can be calculated by (1 « shifter index)
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static inline uint32_t FLEXIO_ GetTimerStatusFlags(FLEXIO_Type *base)
Gets the timer status flags.

Parameters
* base — FlexIO peripheral base address

Returns
Timer status flags

static inline void FLEXIO_ ClearTimerStatusFlags(FLEXIO_Type *base, uint32_t mask)
Clears the timer status flags.

Note: For clearing multiple timer status flags, for example, two timer status flags, can
calculate the mask by using ((1 « timer index0) | (1 « timer index1))

Parameters
* base — FlexIO peripheral base address
» mask — The timer status mask which can be calculated by (1 « timer index)

static inline void FLEXIO_ EnableShifterStatusDMA (FLEXIO_Type *base, uint32_t mask, bool
enable)

Enables/disables the shifter status DMA. The DMA request generates when the correspond-
ing SSF is set.

Note: For multiple shifter status DMA enables, for example, calculate the mask by using
((1 « shifter index0) | (1 « shifter index1))

Parameters
* base — FlexIO peripheral base address

» mask — The shifter status mask which can be calculated by (1 « shifter in-
dex)

* enable — True to enable, false to disable.

uint32_t FLEXIO GetShifterBuffer Address(FLEXIO_Type *base, flexio_shifter_buffer_type_t type,
uint8_t index)

Gets the shifter buffer address for the DMA transfer usage.
Parameters
* base — FlexIO peripheral base address
* type — Shifter type of flexio_shifter_buffer_type_t
¢ index — Shifter index

Returns
Corresponding shifter buffer index

status_t FLEXIO_ RegisterHandleIRQ(void *base, void *handle, flexio_isr._t isr)
Registers the handle and the interrupt handler for the FlexIO-simulated peripheral.

Parameters
* base — Pointer to the FlexIO simulated peripheral type.
* handle — Pointer to the handler for FlexIO simulated peripheral.

» isr — FlexIO simulated peripheral interrupt handler.
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Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/ISR table out of range.

status_t FLEXIO_UnregisterHandleIRQ(void *base)
Unregisters the handle and the interrupt handler for the FlexIO-simulated peripheral.

Parameters
* base — Pointer to the FlexIO simulated peripheral type.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/ISR table out of range.

static inline void FLEXIO_ ClearPortOutput(FLEXIO_Type *base, uint32_t mask)
Sets the output level of the multiple FLEXIO pins to the logic 0.

Parameters
* base — FlexIO peripheral base address
* mask — FLEXIO pin number mask

static inline void FLEXIO_ SetPortOutput(FLEXIO_Type *base, uint32_t mask)
Sets the output level of the multiple FLEXIO pins to the logic 1.

Parameters
* base — FlexIO peripheral base address
* mask — FLEXIO pin number mask

static inline void FLEXIO_ TogglePortOutput(FLEXIO_Type *base, uint32_t mask)
Reverses the current output logic of the multiple FLEXIO pins.

Parameters
* base — FlexIO peripheral base address
* mask — FLEXIO pin number mask

static inline void FLEXIO_ PinWrite(FLEXIO_Type *base, uint32_t pin, uint8_t output)
Sets the output level of the FLEXIO pins to the logic 1 or 0.

Parameters
* base — FlexIO peripheral base address
* pin — FLEXIO pin number.
* output — FLEXIO pin output logic level.
— 0: corresponding pin output low-logic level.
- 1: corresponding pin output high-logic level.

static inline void FLEXIO_ EnablePinOutput(FLEXIO_Type *base, uint32_t pin)
Enables the FLEXIO output pin function.

Parameters
* base — FlexIO peripheral base address
¢ pin — FLEXIO pin number.
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static inline uint32_t FLEXIO_ PinRead(FLEXIO_Type *base, uint32_t pin)
Reads the current input value of the FLEXIO pin.

Parameters
* base — FlexIO peripheral base address
¢ pin — FLEXIO pin number.

Return values
FLEXIO - port input value

* 0: corresponding pin input low-logic level.
* 1: corresponding pin input high-logic level.
static inline uint32_t FLEXIO_ GetPinStatus(FLEXIO_Type *base, uint32_t pin)
Gets the FLEXIO input pin status.
Parameters
* base — FlexIO peripheral base address
* pin — FLEXIO pin number.

Return values
FLEXIO - port input status

* 0: corresponding pin input capture no status.
* 1: corresponding pin input capture rising or falling edge.
static inline void FLEXIO_ SetPinLevel(FLEXIO_Type *base, uint8_t pin, bool level)
Sets the FLEXIO output pin level.
Parameters
* base — FlexIO peripheral base address
* pin — FlexIO pin number.
* level — FlexIO output pin level to set, can be either 0 or 1.

static inline bool FLEXIO_ GetPinOverride(const FLEXIO_Type *const base, uint8_t pin)
Gets the enabled status of a FLEXIO output pin.

Parameters
* base — FlexIO peripheral base address
* pin — FlexIO pin number.

Return values
FlexIO — port enabled status

* 0: corresponding output pin is in disabled state.
* 1: corresponding output pin is in enabled state.

static inline void FLEXIO_ ConfigPinOverride(FLEXIO_Type *base, uint8_t pin, bool enabled)
Enables or disables a FLEXIO output pin.

Parameters
* base — FlexIO peripheral base address
* pin — Flexio pin number.
* enabled — Enable or disable the FlexIO pin.
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static inline void FLEXIO_ ClearPortStatus(FLEXIO_Type *base, uint32_t mask)
Clears the multiple FLEXIO input pins status.

Parameters
* base — FlexIO peripheral base address
* mask — FLEXIO pin number mask

FSL FLEXIO_ DRIVER_ VERSION
FlexIO driver version.

enum _ flexio_timer_ trigger polarity
Define time of timer trigger polarity.

Values:

enumerator kFLEXIO_ TimerTriggerPolarity ActiveHigh
Active high.

enumerator kFLEXIO_ TimerTriggerPolarity ActiveLow
Active low.

enum _ flexio_ timer_ trigger_source
Define type of timer trigger source.

Values:

enumerator kFLEXIO_ TimerTriggerSourceExternal
External trigger selected.

enumerator kFLEXIO_ TimerTriggerSourcelnternal
Internal trigger selected.

enum _ flexio_ pin_ config
Define type of timer/shifter pin configuration.

Values:

enumerator kFLEXIO_PinConfigOutputDisabled
Pin output disabled.

enumerator kFLEXIO_ PinConfigOpenDrainOrBidirection
Pin open drain or bidirectional output enable.

enumerator kFLEXIO_ PinConfigBidirectionOutputData
Pin bidirectional output data.

enumerator kFLEXIO PinConfigOutput
Pin output.

enum _ flexio_ pin__polarity
Definition of pin polarity.
Values:

enumerator kFLEXIO_PinActiveHigh
Active high.

enumerator kFLEXIO_PinActiveLow
Active low.

enum flexio timer mode
Define type of timer work mode.

Values:
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enumerator kFLEXIO TimerModeDisabled
Timer Disabled.

enumerator kFLEXIO_ TimerModeDual8BitBaudBit
Dual 8-bit counters baud/bit mode.

enumerator kFLEXIO TimerModeDual8BitPWM
Dual 8-bit counters PWM mode.

enumerator kFLEXIO_TimerModeSingle16Bit
Single 16-bit counter mode.

enumerator kFLEXIO TimerModeDual8BitPWMLow
Dual 8-bit counters PWM Low mode.

enum _ flexio timer output
Define type of timer initial output or timer reset condition.
Values:

enumerator kFLEXIO_ TimerOutputOneNotAffectedByReset
Logic one when enabled and is not affected by timer reset.

enumerator kFLEXIO_ TimerOutputZeroNot Affected ByReset
Logic zero when enabled and is not affected by timer reset.

enumerator kFLEXIO_ TimerOutputOneAffectedByReset
Logic one when enabled and on timer reset.

enumerator kFLEXIO_ TimerOutputZeroAffectedByReset
Logic zero when enabled and on timer reset.

enum _flexio timer decrement source
Define type of timer decrement.

Values:

enumerator kFLEXIO_ TimerDecSrcOnFlexIOClockShift TimerOutput
Decrement counter on FlexIO clock, Shift clock equals Timer output.

enumerator kFLEXIO_ TimerDecSrcOnTriggerInputShift TimerOutput
Decrement counter on Trigger input (both edges), Shift clock equals Timer output.

enumerator kFLEXIO_ TimerDecSrcOnPinInputShiftPinInput
Decrement counter on Pin input (both edges), Shift clock equals Pin input.

enumerator kFLEXIO_ TimerDecSrcOnTriggerInputShift TriggerInput
Decrement counter on Trigger input (both edges), Shift clock equals Trigger input.

enum flexio timer reset condition
Define type of timer reset condition.

Values:

enumerator kFLEXIO TimerResetNever
Timer never reset.

enumerator kFLEXIO_TimerResetOnTimerPinEqualToTimerOutput
Timer reset on Timer Pin equal to Timer Output.

enumerator kFLEXIO TimerResetOnTimerTriggerEqual ToTimerOutput
Timer reset on Timer Trigger equal to Timer Output.
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enumerator kFLEXIO_TimerResetOnTimerPinRisingEdge
Timer reset on Timer Pin rising edge.

enumerator kFLEXIO_TimerResetOnTimerTriggerRisingEdge
Timer reset on Trigger rising edge.

enumerator kFLEXIO_TimerResetOnTimerTriggerBothEdge
Timer reset on Trigger rising or falling edge.

enum _flexio timer disable condition

Define type of timer disable condition.

Values:

enumerator kFLEXIO TimerDisableNever
Timer never disabled.

enumerator kFLEXIO TimerDisableOnPreTimerDisable
Timer disabled on Timer N-1 disable.

enumerator kFLEXIO_TimerDisableOnTimerCompare
Timer disabled on Timer compare.

enumerator kFLEXIO_ TimerDisableOnTimerCompareTrigger Low
Timer disabled on Timer compare and Trigger Low.

enumerator kFLEXIO_TimerDisableOnPinBothEdge
Timer disabled on Pin rising or falling edge.

enumerator kFLEXIO_ TimerDisableOnPinBothEdgeTriggerHigh
Timer disabled on Pin rising or falling edge provided Trigger is high.

enumerator kFLEXIO_TimerDisableOnTriggerFallingEdge
Timer disabled on Trigger falling edge.

enum _flexio timer enable condition

Define type of timer enable condition.

Values:

enumerator kFLEXIO_TimerEnabledAlways
Timer always enabled.

enumerator kFLEXIO_ TimerEnableOnPrevTimerEnable
Timer enabled on Timer N-1 enable.

enumerator kFLEXIO_ TimerEnableOnTriggerHigh
Timer enabled on Trigger high.

enumerator kFLEXIO_ TimerEnableOnTriggerHighPinHigh
Timer enabled on Trigger high and Pin high.

enumerator kFLEXIO_ TimerEnableOnPinRisingEdge
Timer enabled on Pin rising edge.

enumerator kFLEXIO_ TimerEnableOnPinRisingEdgeTriggerHigh
Timer enabled on Pin rising edge and Trigger high.

enumerator kFLEXIO_ TimerEnableOnTriggerRisingEdge
Timer enabled on Trigger rising edge.

enumerator kFLEXIO_ TimerEnableOnTriggerBothEdge
Timer enabled on Trigger rising or falling edge.
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enum _ flexio_timer_stop_ bit_ condition
Define type of timer stop bit generate condition.
Values:

enumerator kKFLEXIO_ TimerStopBitDisabled
Stop bit disabled.

enumerator kFLEXIO_TimerStopBitEnableOnTimerCompare
Stop bit is enabled on timer compare.

enumerator kKFLEXIO_ TimerStopBitEnableOnTimerDisable
Stop bit is enabled on timer disable.

enumerator kFLEXIO_TimerStopBitEnableOnTimerCompareDisable
Stop bit is enabled on timer compare and timer disable.

enum _flexio timer start bit_condition
Define type of timer start bit generate condition.
Values:

enumerator kFLEXIO TimerStartBitDisabled
Start bit disabled.

enumerator kFLEXIO TimerStartBitEnabled
Start bit enabled.

enum _ flexio timer_output_ state
FlexIO as PWM channel output state.

Values:

enumerator kFLEXIO_PwmLow
The output state of PWM channel is low

enumerator kFLEXIO _PwmHigh
The output state of PWM channel is high

enum _ flexio_ shifter timer_ polarity
Define type of timer polarity for shifter control.

Values:

enumerator kFLEXIO_ ShifterTimerPolarityOnPositive
Shift on positive edge of shift clock.

enumerator kFLEXIO__ShifterTimerPolarityOnNegitive
Shift on negative edge of shift clock.

enum flexio shifter mode
Define type of shifter working mode.

Values:

enumerator kFLEXIO _ShifterDisabled
Shifter is disabled.

enumerator kFLEXIO _ShifterModeReceive
Receive mode.

enumerator kFLEXIO _ShifterModeTransmit
Transmit mode.
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enumerator kFLEXIO _ShifterModeMatchStore
Match store mode.

enumerator kFLEXIO ShifterModeMatchContinuous
Match continuous mode.
enumerator kFLEXIO_ ShifterModeState
SHIFTBUF contents are used for storing programmable state attributes.
enumerator kFLEXIO __ShifterModeLogic
SHIFTBUF contents are used for implementing programmable logic look up table.
enum _ flexio_shifter input_ source
Define type of shifter input source.
Values:
enumerator kFLEXIO__ ShifterInputFromPin
Shifter input from pin.
enumerator kFLEXIO_ ShifterInputFromNextShifterOutput
Shifter input from Shifter N+1.
enum _ flexio_shifter stop_ bit
Define of STOP bit configuration.
Values:
enumerator kFLEXIO_ ShifterStopBitDisable
Disable shifter stop bit.
enumerator kFLEXIO__ ShifterStopBitLow
Set shifter stop bit to logic low level.
enumerator kFLEXIO ShifterStopBitHigh
Set shifter stop bit to logic high level.
enum _ flexio shifter start_ bit
Define type of START bit configuration.
Values:
enumerator kFLEXIO _ShifterStartBitDisabledLoadDataOnEnable
Disable shifter start bit, transmitter loads data on enable.
enumerator kFLEXIO ShifterStartBitDisabledLoadDataOnShift
Disable shifter start bit, transmitter loads data on first shift.
enumerator kFLEXIO_ ShifterStartBitLow
Set shifter start bit to logic low level.
enumerator kFLEXIO__ ShifterStartBitHigh
Set shifter start bit to logic high level.
enum _flexio_ shifter buffer_type
Define FlexIO shifter buffer type.
Values:
enumerator kFLEXIO__ ShifterBuffer
Shifter Buffer N Register.

enumerator kFLEXIO_ ShifterBufferBitSwapped
Shifter Buffer N Bit Byte Swapped Register.
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enumerator kFLEXIO__ShifterBufferByteSwapped
Shifter Buffer N Byte Swapped Register.

enumerator kFLEXIO__ShifterBufferBitByteSwapped
Shifter Buffer N Bit Swapped Register.

enumerator kFLEXIO __ShifterBufferNibbleByteSwapped
Shifter Buffer N Nibble Byte Swapped Register.

enumerator kFLEXIO__ShifterBufferHalfWordSwapped
Shifter Buffer N Half Word Swapped Register.

enumerator kFLEXIO __ShifterBufferNibbleSwapped
Shifter Buffer N Nibble Swapped Register.

enum _ flexio gpio_ direction
FLEXIO gpio direction definition.
Values:

enumerator kFLEXIO_ Digitallnput
Set current pin as digital input
enumerator kFLEXIO_ DigitalOutput
Set current pin as digital output
enum _ flexio_ pin_ input_ config
FLEXIO gpio input config.
Values:
enumerator kFLEXIO InputInterruptDisabled
Interrupt request is disabled.
enumerator kFLEXIO InputInterruptEnable
Interrupt request is enable.
enumerator kFLEXIO FlagRisingEdgeEnable
Input pin flag on rising edge.
enumerator kFLEXIO_FlagFallingEdgeEnable
Input pin flag on falling edge.
typedef enum _flexio_timer._trigger_polarity flexio_timer_ trigger polarity_t
Define time of timer trigger polarity.
typedef enum _flexio_timer._trigger_source flexio_timer_ trigger source_t
Define type of timer trigger source.
typedef enum _flexio_pin_config flexio_ pin_ config_t
Define type of timer/shifter pin configuration.
typedef enum _flexio_pin_polarity flexio_pin_ polarity_t
Definition of pin polarity.
typedef enum _flexio_timer_mode flexio_ timer_mode_t
Define type of timer work mode.
typedef enum _flexio_timer_output flexio_timer_ output_t
Define type of timer initial output or timer reset condition.

typedef enum _flexio_timer_decrement_source flexio_timer_ decrement_ source_t
Define type of timer decrement.
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typedef enum _flexio_timer_reset_condition flexio_timer_reset_ condition_t
Define type of timer reset condition.

typedef enum _flexio_timer_disable_condition flexio_timer_ disable_ condition__t
Define type of timer disable condition.

typedef enum _flexio_timer_enable_condition flexio__timer__enable_ condition_t
Define type of timer enable condition.

typedef enum _flexio_timer_stop_bit_condition flexio_timer_stop_ bit_ condition_t
Define type of timer stop bit generate condition.

typedef enum _flexio_timer_start_bit_condition flexio_timer_start_bit_condition_t
Define type of timer start bit generate condition.

typedef enum _flexio_timer_output_state flexio_timer output_ state t
FlexIO as PWM channel output state.

typedef enum _flexio_shifter_timer_polarity flexio shifter timer polarity t
Define type of timer polarity for shifter control.

typedef enum _flexio_shifter_mode flexio_ shifter mode_t
Define type of shifter working mode.

typedef enum _flexio_shifter_input_source flexio_ shifter _input_ source_t
Define type of shifter input source.

typedef enum _flexio_shifter_stop_bit flexio_ shifter_stop_ bit_t
Define of STOP bit configuration.

typedef enum _flexio_shifter_start_bit flexio_ shifter start_ bit_t
Define type of START bit configuration.

typedef enum _flexio_shifter_buffer_type flexio_ shifter_ buffer type_t
Define FlexIO shifter buffer type.

typedef struct _flexio_config_flexio_config t
Define FlexIO user configuration structure.

typedef struct _flexio_timer_config flexio_ timer config t
Define FlexIO timer configuration structure.

typedef struct _flexio_shifter_config flexio_shifter config t
Define FlexIO shifter configuration structure.
typedef enum _flexio_gpio_direction flexio_ gpio_ direction_t
FLEXIO gpio direction definition.
typedef enum _flexio_pin_input_config flexio_pin_ input_ config t
FLEXIO gpio input config.
typedef struct _flexio_gpio_config flexio_ gpio_ config t
The FLEXIO pin configuration structure.
Each pin can only be configured as either an output pin or an input pin at a time. If con-
figured as an input pin, use inputConfig param. If configured as an output pin, use output-
Logic.
typedef void (*flexio_isr_ t)(void *base, void *handle)
typedef for FlexIO simulated driver interrupt handler.
FLEXIO_Type *const s_ flexioBases[]
Pointers to flexio bases for each instance.
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const clock_ip_name_t s_flexioClocks|[]
Pointers to flexio clocks for each instance.

void FLEXIO_ SetPinConfig(FLEXIO_Type *base, uint32_t pin, flexio_gpio_config t *config)
Configure a FLEXIO pin used by the board.

To Config the FLEXIO PIN, define a pin configuration, as either input or output, in the user
file. Then, call the FLEXIO_SetPinConfig() function.

This is an example to define an input pin or an output pin configuration.

Define a digital input pin configuration,
flexio_gpio_ config t config =

{
kFLEXIO_ Digitallnput,

0U,
kFLEXIO_ FlagRisingEdgeEnable | KFLEXIO_InputInterruptEnable,

}

Define a digital output pin configuration,
flexio_ gpio_ config t config =

kFLEXIO_ DigitalOutput,

0u,

119)

}
Parameters

* base — FlexIO peripheral base address
* pin — FLEXIO pin number.
* config — FLEXIO pin configuration pointer.

FLEXIO_TIMER_TRIGGER_SEL_ PININPUT(X)
Calculate FlexIO timer trigger.

FLEXIO_TIMER_TRIGGER_SEL SHIFTnSTAT(X)
FLEXIO_TIMER_TRIGGER_SEL_ TIMn(X)

struct _ flexio_config
#include <fsl_flexio.h> Define FlexIO user configuration structure.

Public Members

bool enableFlexio
Enable/disable FlexIO module

bool enableInDoze

Enable/disable FlexIO operation in doze mode
bool enableInDebug

Enable/disable FlexIO operation in debug mode

bool enableFastAccess
Enable/disable fast access to FlexIO registers, fast access requires the FlexIO clock to
be at least twice the frequency of the bus clock.
struct _ flexio_timer config
#include <fsl_flexio.h> Define FlexIO timer configuration structure.
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Public Members

uint32_t triggerSelect
The internal trigger selection number using MACROs.

flexio_timer_trigger_polarity_t triggerPolarity
Trigger Polarity.

flexio_timer_trigger_source_t triggerSource
Trigger Source, internal (see ‘trgsel’) or external.

flexio_pin_config_t pinConfig
Timer Pin Configuration.

uint32_t pinSelect
Timer Pin number Select.

flexio_pin_polarity_t pinPolarity
Timer Pin Polarity.

flexio_timer_mode_t timerMode
Timer work Mode.

flexio_timer_output_t timerOutput
Configures the initial state of the Timer Output and whether it is affected by the Timer
reset.

flexio_timer_decrement_source_t timerDecrement
Configures the source of the Timer decrement and the source of the Shift clock.

flexio_timer_reset_condition_t timerReset
Configures the condition that causes the timer counter (and optionally the timer out-
put) to be reset.

flexio_timer_disable_condition_t timerDisable
Configures the condition that causes the Timer to be disabled and stop decrementing.

flexio_timer_enable_condition_t timerEnable
Configures the condition that causes the Timer to be enabled and start decrementing.
flexio_timer_stop_bit_condition_t timerStop
Timer STOP Bit generation.
flexio_timer_start_bit_condition_t timerStart
Timer STRAT Bit generation.
uint32_t timerCompare
Value for Timer Compare N Register.

struct _ flexio_ shifter_config
#include <fsl_flexio.h> Define FlexIO shifter configuration structure.

Public Members

uint32_t timerSelect
Selects which Timer is used for controlling the logic/shift register and generating the
Shift clock.

flexio_shifter_timer_polarity_t timerPolarity
Timer Polarity.
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flexio_pin_config t pinConfig
Shifter Pin Configuration.
uint32_t pinSelect
Shifter Pin number Select.
flexio_pin_polarity_t pinPolarity
Shifter Pin Polarity.

flexio_shifter_mode_t shifterMode
Configures the mode of the Shifter.

uint32_t parallelWidth

Configures the parallel width when using parallel mode.
flexio_shifter_input_source_t inputSource

Selects the input source for the shifter.
flexio_shifter_stop_bit_t shifterStop

Shifter STOP hit.

flexio_shifter_start_bit_t shifterStart
Shifter START bit.

struct _ flexio_ gpio_ config
#include <fsl_flexio.h> The FLEXIO pin configuration structure.
Each pin can only be configured as either an output pin or an input pin at a time. If con-

figured as an input pin, use inputConfig param. If configured as an output pin, use output-
Logic.

Public Members

flexio_gpio_direction_t pinDirection
FLEXIO pin direction, input or output
uint8_t outputLogic
Set a default output logic, which has no use in input

uint8_t inputConfig
Set an input config

2.22 FlexIO eDMA SPI Driver

status_t FLEXIO__SPI_MasterTransferCreateHandleEDMA (FLEXIO_SPI_Type *base,
flexio_spi_master_edma_handle_t
*handle,
flexio_spi_master_edma_transfer_callback_t
callback, void *userData,
edma_handle_t *txHandle,
edma_handle_t *rxHandle)

Initializes the FlexIO SPI master eDMA handle.

This function initializes the FlexIO SPI master eDMA handle which can be used for other
FlexIO SPI master transactional APIs. For a specified FlexIO SPI instance, call this API once
to get the initialized handle.

Parameters
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* base — Pointer to FLEXIO_SPI_Type structure.

* handle — Pointer to flexio_spi_master_edma_handle_t structure to store the
transfer state.

* callback — SPI callback, NULL means no callback.

* userData — callback function parameter.

* txHandle — User requested eDMA handle for FlexIO SPI RX eDMA transfer.

¢ rxHandle — User requested eDMA handle for FlexIO SPI TX eDMA transfer.
Return values

* kStatus_ Success — Successfully create the handle.

* kStatus_ OutOfRange — The FlexIO SPI eDMA type/handle table out of range.

status_t FLEXIO_ SPI_MasterTransferEDMA (FLEXIO_SPI_Type *base,
flexio_spi_master_edma_handle_t *handle,
flexio_spi_transfer_t *xfer)

Performs a non-blocking FlexIO SPI transfer using eDMA.

Note: This interface returns immediately after transfer initiates. Call
FLEXIO_SPI_MasterGetTransferCountEDMA to poll the transfer status and check whether
the FlexIO SPI transfer is finished.

Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

* handle — Pointer to flexio_spi_master_edma_handle_t structure to store the
transfer state.

* xfer — Pointer to FlexIO SPI transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.

* kStatus_ FLEXIO_SPI_Busy — FlexIO SPI is not idle, is running another
transfer.

void FLEXIO_ SPI_MasterTransferAbort EDMA (FLEXIO_SPI_Type *base,
flexio_spi_master_edma_handle_t *handle)

Aborts a FlexIO SPI transfer using eDMA.
Parameters
* base — Pointer to FLEXIO_SPI_Type structure.
* handle — FlexIO SPI eDMA handle pointer.

status_t FLEXIO_SPI_MasterTransferGetCountEDMA (FLEXIO_SPI_Type *base,
flexio_spi_master_edma_handle_t *handle,
size_t *count)

Gets the number of bytes transferred so far using FlexIO SPI master eDMA.
Parameters
* base — Pointer to FLEXIO_SPI_Type structure.
* handle — FlexIO SPI eDMA handle pointer.

* count— Number of bytes transferred so far by the non-blocking transaction.
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static inline void FLEXIO_ SPI_ SlaveTransferCreateHandleEDMA (FLEXIO_SPI_Type *base,
flexio_spi_slave_edma_handle_t
*handle,
flexio_spi_slave_edma_transfer_callback _t
callback, void *userData,
edma_handle_t *txHandle,
edma_handle_t *rxHandle)

Initializes the FlexIO SPI slave eDMA handle.
This function initializes the FlexIO SPI slave eDMA handle.
Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

* handle — Pointer to flexio_spi_slave_edma_handle_t structure to store the
transfer state.

* callback — SPI callback, NULL means no callback.

* userData — callback function parameter.

* txHandle — User requested eDMA handle for FlexIO SPI TX eDMA transfer.
¢ rxHandle — User requested eDMA handle for FlexIO SPI RX eDMA transfer.

status_t FLEXIO_ SPI_ SlaveTransferEDMA (FLEXIO_SPI_Type *base,
flexio_spi_slave_edma_handle_t *handle,
flexio_spi_transfer_t *xfer)

Performs a non-blocking FlexIO SPI transfer using eDMA.

Note: This interface returns immediately after transfer initiates. Call
FLEXIO_SPI_SlaveGetTransferCountEDMA to poll the transfer status and check whether
the FlexIO SPI transfer is finished.

Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

* handle — Pointer to flexio_spi_slave_edma_handle_t structure to store the
transfer state.

* xfer — Pointer to FlexIO SPI transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.

* kStatus_ FLEXIO_SPI_Busy — FlexIO SPI is not idle, is running another
transfer.

static inline void FLEXIO_SPI_SlaveTransferAbortEDMA (FLEXIO_SPI_Type *base,
flexio_spi_slave_edma_handle_t
*handle)

Aborts a FlexIO SPI transfer using eDMA.
Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

* handle — Pointer to flexio_spi_slave_edma_handle_t structure to store the
transfer state.
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static inline status_t FLEXIO_SPI_ SlaveTransferGetCountEDMA (FLEXIO_SPI_Type *base,

flexio_spi_slave_edma_handle_t
*handle, size_t *count)

Gets the number of bytes transferred so far using FlexIO SPI slave eDMA.

Parameters

* base — Pointer to FLEXIO_SPI_Type structure.
* handle — FlexIO SPI eDMA handle pointer.

* count— Number of bytes transferred so far by the non-blocking transaction.

FSL_FLEXIO SPI _EDMA_ DRIVER_VERSION
FlexIO SPI EDMA driver version.

typedef struct _flexio_spi_master_edma_handle flexio_spi_ master _edma_ handle_t

typedef for flexio_spi_master_edma_handle_t in advance.

typedef flexio_spi_master_edma_handle_t flexio_ spi_slave_edma_ handle_ t

Slave handle is the same with master handle.

typedef void (*flexio_ spi_ master edma_ transfer callback t)(FLEXIO_SPI Type *base,
flexio_spi_master_edma_handle_t *handle, status_t status, void *userData)

FlexIO SPI master callback for finished transmit.

typedef void (*flexio_ spi_slave_edma_ transfer callback t)(FLEXIO_SPI Type *base,
flexio_spi_slave_edma_handle_t *handle, status_t status, void *userData)

FlexIO SPI slave callback for finished transmit.

struct _ flexiospi_ master edma_ handle

#include <fsl_flexio_spi_edma.h> FlexIO SPI eDMA transfer handle, users should not touch

the content of the handle.

Public Members

size_t transferSize
Total bytes to be transferred.

uint8_t nbytes

eDMA minor byte transfer count initially configured.

bool txInProgress

Send transfer in progress
bool rxInProgress

Receive transfer in progress

edma_handle_t *txHandle
DMA handler for SPI send

edma_handle_t *rxHandle
DMA handler for SPI receive

flexio_spi_master_edma_transfer_callback _t callback

Callback for SPI DMA transfer

void *userData
User Data for SPI DMA callback
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2.23 FlexIO eDMA UART Driver

status_t FLEXIO_UART TransferCreateHandleEDMA (FLEXIO_UART _Type *base,
flexio_uart_edma_handle_t *handle,
flexio_uart_edma_transfer_callback_t
callback, void *userData, edma_handle_t
*txEdmaHandle, edma_handle_t
*rxEdmaHandle)

Initializes the UART handle which is used in transactional functions.

Parameters

* base — Pointer to FLEXIO_UART _Type.

* handle — Pointer to flexio_uart_edma_handle_t structure.

* callback — The callback function.

» userData — The parameter of the callback function.

* rxEdmaHandle — User requested DMA handle for RX DMA transfer.

¢ txEdmaHandle — User requested DMA handle for TX DMA transfer.
Return values

* kStatus_ Success — Successfully create the handle.

* kStatus_ OutOfRange —The FlexIO SPI eDMA type/handle table out of range.

status_t FLEXIO_UART _TransferSendEDMA (FLEXIO_UART _Type *base,
flexio_uart_edma_handle_t *handle,
flexio_uart_transfer_t *xfer)

Sends data using eDMA.

This function sends data using eDMA. This is a non-blocking function, which returns right
away. When all data is sent out, the send callback function is called.

Parameters

* base — Pointer to FLEXIO_UART_Type

* handle — UART handle pointer.

» xfer — UART eDMA transfer structure, see flexio_uart_transfer t.
Return values

* kStatus_ Success — if succeed, others failed.

* kStatus_ FLEXIO_UART_TxBusy — Previous transfer on going.

status_t FLEXIO__UART_ TransferReceiveEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle,
flexio_uart_transfer_t *xfer)

Receives data using eDMA.

This function receives data using eDMA. This is a non-blocking function, which returns
right away. When all data is received, the receive callback function is called.

Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure
* xfer - UART eDMA transfer structure, see flexio_uart_transfer_t.

Return values
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» kStatus Success — if succeed, others failed.
* kStatus_ UART_RxBusy — Previous transfer on going.

void FLEXIO UART_TransferAbortSendEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle)

Aborts the sent data which using eDMA.
This function aborts sent data which using eDMA.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure

void FLEXIO_UART_ TransferAbortReceiveEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle)

Aborts the receive data which using eDMA.
This function aborts the receive data which using eDMA.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure

status_t FLEXIO_UART_ TransferGetSendCountEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle,
size_t *count)

Gets the number of bytes sent out.
This function gets the number of bytes sent out.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure
* count — Number of bytes sent so far by the non-blocking transaction.
Return values

* kStatus_ NoTransferInProgress — transfer has finished or no transfer in
progress.

* kStatus_ Success — Successfully return the count.

status_t FLEXIO_UART _TransferGetReceiveCountEDMA (FLEXIO_UART _Type *base,
flexio_uart_edma_handle_t *handle,
size_t *count)

Gets the number of bytes received.
This function gets the number of bytes received.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure
* count — Number of bytes received so far by the non-blocking transaction.
Return values

* kStatus_ NoTransferInProgress — transfer has finished or no transfer in
progress.

* kStatus_Success — Successfully return the count.
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FSL FLEXIO UART EDMA_ DRIVER VERSION
FlexIO UART EDMA driver version.

typedef struct _flexio_uart_edma_handle flexio_uart_edma_handle_t

typedef void (*flexio_uart_edma_ transfer_ callback t)(FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle, status_t status, void *userData)

UART transfer callback function.

struct flexio uart edma handle
#include <fsl_flexio_uart_edma.h> UART eDMA handle.

Public Members
flexio_uart_edma_transfer_callback_t callback
Callback function.

void *userData
UART callback function parameter.

size_t txDataSizeAll
Total bytes to be sent.

size_t rxDataSizeAll
Total bytes to be received.

edma_handle_t *txEdmaHandle
The eDMA TX channel used.

edma_handle_t *rxEdmaHandle
The eDMA RX channel used.

uint8_t nbytes
eDMA minor byte transfer count initially configured.

volatile uint8_t txState
TX transfer state.

volatile uint8_t rxState
RX transfer state

2.24 FlexIO I2C Master Driver

status_t FLEXIO_I12C_ CheckForBusyBus(FLEXIO_I2C Type *base)
Make sure the bus isn’t already pulled down.

Check the FLEXIO pin status to see whether either of SDA and SCL pin is pulled down.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure..
Return values
e kStatus_ Success —

* kStatus_ FLEXIO_I12C_ Busy -
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status_t FLEXIO_I2C_ MasterInit(FLEXIO_I2C_Type *base, flexio_i2c_master_config t
*masterConfig, uint32_t srcClock_Hz)

Ungates the FlexIO clock, resets the FlexIO module, and configures the FlexIO I2C hardware
configuration.
Example

FLEXIO_12C_Type base = {
flexioBase = FLEXIO,
.SDAPinIndex = 0,
.SCLPinIndex = 1,
.shifterIndex = {0,1},
timerIndex = {0,1}

}’

flexio_i2c__master_config_t config = {
.enableInDoze = false,

.enableInDebug = true,
.enableFastAccess = false,
.baudRate_ Bps = 100000

FLEXIO_ 12C_ MasterInit(base, &config, srcClock_Hz);

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* masterConfig — Pointer to flexio_i2c_master_config_t structure.
* srcClock_ Hz — FlexIO source clock in Hz.
Return values
* kStatus_ Success — Initialization successful
* kStatus_ InvalidArgument — The source clock exceed upper range limitation
void FLEXIO_I2C_ MasterDeinit(FLEXIO_I2C_Type *base)

De-initializes the FlexIO I2C master peripheral. Calling this API Resets the FlexIO I2C master
shifer and timer config, module can’t work unless the FLEXIO_I2C_MasterInit is called.

Parameters
* base — pointer to FLEXIO_I2C_Type structure.

void FLEXIO_12C_ MasterGetDefaultConfig(flexio_i2c_master_config_t *masterConfig)
Gets the default configuration to configure the FlexIO module. The configuration can be
used directly for calling the FLEXIO_I2C_MasterInit().

Example:

flexio_i2c_ master_config t config;
FLEXIO_ I2C_MasterGetDefaultConfig(&config);

Parameters
» masterConfig — Pointer to flexio_i2c_master_config_t structure.
static inline void FLEXIO_12C_ MasterEnable(FLEXIO_IZC_Type *base, bool enable)
Enables/disables the FlexIO module operation.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* enable — Pass true to enable module, false does not have any effect.
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uint32_t FLEXIO_12C_ MasterGetStatusFlags(FLEXIO_I2C_Type *base)
Gets the FlexIO I2C master status flags.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure

Returns
Status flag, use status flag to AND _flexio_i2c_master_status_flags can get the
related status.

void FLEXIO_I2C_ MasterClearStatusFlags(FLEXIO_I2C_Type *base, uint32_t mask)
Clears the FlexIO I2C master status flags.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

» mask — Status flag. The parameter can be any combination of the following
values:

— KFLEXIO_I2C_RxFullFlag
— KkFLEXIO_I2C_ReceiveNakFlag

void FLEXIO I2C_MasterEnableInterrupts(FLEXIO_I2C Type *base, uint32_t mask)
Enables the FlexIO i2c master interrupt requests.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
» mask — Interrupt source. Currently only one interrupt request source:
— KkFLEXIO_I2C_TransferCompleteInterruptEnable

void FLEXIO_I12C_ MasterDisableInterrupts(FLEXIO_I2C_Type *base, uint32_t mask)
Disables the FlexIO I2C master interrupt requests.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* mask — Interrupt source.

void FLEXIO_12C_ MasterSetBaudRate(FLEXIO_I2C_Type *base, uint32_t baudRate_Bps,
uint32_t srcClock_Hz)

Sets the FlexIO I2C master transfer baudrate.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure
* baudRate Bps — the baud rate value in HZ
» srcClock Hz - source clock in HZ

void FLEXIO_I12C_ MasterStart(FLEXIO_I2C_Type *base, uint8_t address, flexio_i2c_direction_t
direction)

Sends START + 7-bit address to the bus.

Note: This API should be called when the transfer configuration is ready to send a START
signal and 7-bit address to the bus. This is a non-blocking APIL, which returns directly after
the address is put into the data register but the address transfer is not finished on the bus.
Ensure that the KFLEXIO_I2C_RxFullFlag status is asserted before calling this API.

Parameters
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* base — Pointer to FLEXIO_I2C_Type structure.
* address — 7-bit address.

¢ direction — transfer direction. This parameter is one of the values in
flexio_i2c_direction_t:

— KFLEXIO_I2C_Write: Transmit
— KFLEXIO _I2C_Read: Receive

void FLEXIO 12C_ MasterStop(FLEXIO_I2C_Type *base)
Sends the stop signal on the bus.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

void FLEXIO_I2C_ MasterRepeatedStart(FLEXIO_I2C_Type *base)
Sends the repeated start signal on the bus.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

void FLEXIO_I12C_ MasterAbortStop(FLEXIO_I2C_Type *base)
Sends the stop signal when transfer is still on-going.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

void FLEXIO_I2C_ MasterEnableAck(FLEXIO_I2C_Type *base, bool enable)
Configures the sent ACK/NAK for the following byte.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* enable — True to configure send ACK, false configure to send NAK.

status_t FLEXIO_I12C_ MasterSetTransferCount(FLEXIO_I2C_Type *base, uint16_t count)
Sets the number of bytes to be transferred from a start signal to a stop signal.

Note: Call this API before a transfer begins because the timer generates a number of clocks
according to the number of bytes that need to be transferred.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

* count — Number of bytes need to be transferred from a start signal to a
re-start/stop signal

Return values
* kStatus_ Success — Successfully configured the count.
* kStatus_ InvalidArgument — Input argument is invalid.

static inline void FLEXIO_I2C_ MasterWriteByte(FLEXIO_I2C_Type *base, uint32_t data)
Writes one byte of data to the I2C bus.

Note: This is a non-blocking API, which returns directly after the data is put into the data
register but the data transfer is not finished on the bus. Ensure that the TXxEmptyFlag is
asserted before calling this APL.
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Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* data — a byte of data.
static inline uint8_t FLEXIO_I2C_MasterReadByte(FLEXIO_I2C Type *base)
Reads one byte of data from the I12C bus.

Note: This is a non-blocking API, which returns directly after the data is read from the
data register. Ensure that the data is ready in the register.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

Returns
data byte read.

status_t FLEXIO_I12C_ MasterWriteBlocking(FLEXIO_I2C_Type *base, const uint8_t *txBuff,
uint8_t txSize)

Sends a buffer of data in bytes.

Note: This function blocks via polling until all bytes have been sent.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

* txBuff — The data bytes to send.
* txSize — The number of data bytes to send.

Return values
* kStatus_ Success — Successfully write data.

* kStatus_ FLEXIO_I2C_ Nak — Receive NAK during writing data.
* kStatus_ FLEXIO_I12C_ Timeout — Timeout polling status flags.

status_t FLEXIO_12C_ MasterReadBlocking(FLEXIO_I2C_Type *base, uint8_t *rxBuff, uint8_t
rxSize)

Receives a buffer of bytes.

Note: This function blocks via polling until all bytes have been received.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

 rxBuff — The buffer to store the received bytes.
* rxSize — The number of data bytes to be received.
Return values

» kStatus_ Success — Successfully read data.
* kStatus_ FLEXIO_I2C_ Timeout — Timeout polling status flags.
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status_t FLEXIO_I2C_ MasterTransferBlocking(FLEXIO_I2C_Type *base,

flexio_i2c_master_transfer._t *xfer)
Performs a master polling transfer on the I2C bus.

Note: The API does not return until the transfer succeeds or fails due to receiving NAK.

Parameters
* base — pointer to FLEXIO_I2C_Type structure.
* xfer — pointer to flexio_i2c_master_transfer_t structure.

Returns
status of status_t.

status_t FLEXIO_I12C_ MasterTransferCreateHandle(FLEXIO_I2C_Type *base,

flexio_i2c_master_handle_t *handle,
flexio_i2c_master_transfer_callback _t
callback, void *userData)

Initializes the I2C handle which is used in transactional functions.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

* handle — Pointer to flexio_i2c_master_handle_t structure to store the trans-
fer state.

* callback — Pointer to user callback function.
» userData — User param passed to the callback function.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/isr table out of range.

status_t FLEXIO_I2C_ MasterTransferNonBlocking(FLEXIO_I2C_Type *base,

flexio_i2c_master_handle_t *handle,
flexio_i2c_master_transfer._t *xfer)

Performs a master interrupt non-blocking transfer on the 12C bus.

Note: The API returns immediately after the transfer initiates. Call
FLEXIO_I2C_MasterTransferGetCount to poll the transfer status to check whether the
transfer is finished. If the return status is not kStatus_FLEXIO_I2C_Busy, the transfer is
finished.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure

* handle — Pointer to flexio_i2c_master_handle_t structure which stores the
transfer state

* xfer — pointer to flexio_i2c_master_transfer_t structure
Return values
* kStatus_ Success — Successfully start a transfer.

* kStatus_ FLEXIO_I2C_Busy — FlexIO I2C is not idle, is running another
transfer.
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status_t FLEXIO_I12C_ MasterTransferGetCount(FLEXIO_I2C_Type *hase,
flexio_i2c_master_handle_t *handle, size_t
*count)

Gets the master transfer status during a interrupt non-blocking transfer.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

* handle — Pointer to flexio_i2c_master_handle_t structure which stores the
transfer state.

* count— Number of bytes transferred so far by the non-blocking transaction.
Return values
e kStatus_InvalidArgument — count is Invalid.

* kStatus_ NoTransferInProgress — There is not a non-blocking transaction cur-
rently in progress.

* kStatus_ Success — Successfully return the count.

void FLEXIO_I12C_ MasterTransfer Abort(FLEXIO_I2C_Type *base, flexio_i2¢c_master_handle_t
*handle)

Aborts an interrupt non-blocking transfer early.

Note: This API can be called at any time when an interrupt non-blocking transfer initiates

to abort the transfer early.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure

* handle — Pointer to flexio_i2c_master_handle_t structure which stores the
transfer state

void FLEXIO_ I2C_MasterTransferHandleIRQ(void *i2cType, void *i2cHandle)
Master interrupt handler.

Parameters
* i2¢Type — Pointer to FLEXIO_I2C_Type structure
* i2cHandle — Pointer to flexio_i2c_master_transfer_t structure
FSL_FLEXIO_12C_MASTER_DRIVER_ VERSION

FlexIO I2C transfer status.

Values:

enumerator kStatus_ FLEXIO 12C_ Busy
12C is busy doing transfer.

enumerator kStatus_ FLEXIO_12C_ Idle
12C is busy doing transfer.

enumerator kStatus_ FLEXIO_12C_ Nak
NAK received during transfer.

enumerator kStatus_ FLEXIO_I2C_ Timeout
Timeout polling status flags.
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enum _ flexio_i2c_master interrupt
Define FlexIO I2C master interrupt mask.
Values:
enumerator kFLEXIO_12C_ TxEmptyInterruptEnable
Tx buffer empty interrupt enable.
enumerator kFLEXIO_12C_RxFulllnterruptEnable
Rx buffer full interrupt enable.
enum _ flexio_i2c_master_status_ flags
Define FlexIO I2C master status mask.
Values:
enumerator kFLEXIO 12C_TxEmptyFlag
Tx shifter empty flag.
enumerator kFLEXIO_I12C_RxFullFlag
Rx shifter full/Transfer complete flag.
enumerator KFLEXIO_I2C_ReceiveNakFlag
Receive NAK flag.
enum flexio i2c¢c_ direction
Direction of master transfer.
Values:

enumerator kFLEXIO I2C Write
Master send to slave.

enumerator kFLEXIO I2C Read
Master receive from slave.
typedef enum _flexio_i2c_direction flexio_i2c_ direction_t
Direction of master transfer.

typedef struct _flexio_i2c_type FLEXIO_I12C_Type
Define FlexIO I2C master access structure typedef.

typedef struct _flexio_i2c_master_config flexio_i2c_ master__config_t
Define FlexIO I2C master user configuration structure.

typedef struct _flexio_i2c_master_transfer flexio_i2c_ master__transfer_t
Define FlexIO I2C master transfer structure.

typedef struct _flexio_i2c_master_handle flexio_i2c_ master__handle_t
FlexIO I2C master handle typedef.

typedef void (*flexio_i2c_ master_transfer_callback t)(FLEXIO_I2C_Type *base,
flexio_i2c_master_handle_t *handle, status_t status, void *userData)

FlexIO I2C master transfer callback typedef.
12C_RETRY_TIMES
Retry times for waiting flag.
struct _ flexio_i2c_ type
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master access structure typedef.
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Public Members
FLEXIO_Type *flexioBase
FlexIO base pointer.

uint8_t SDAPinIndex
Pin select for I12C SDA.

uint8_t SCLPinIndex
Pin select for 12C SCL.

uint8_t shifterIndex[2]
Shifter index used in FlexIO I2C.

uint8_t timerIndex[3]
Timer index used in FlexIO I2C.

uint32_t baudrate
Master transfer baudrate, used to calculate delay time.

struct _ flexio_i2c_master_config
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master user configuration structure.

Public Members
bool enableMaster
Enables the FlexIO I2C peripheral at initialization time.

bool enableInDoze
Enable/disable FlexIO operation in doze mode.

bool enableInDebug
Enable/disable FlexIO operation in debug mode.

bool enableFastAccess

Enable/disable fast access to FlexIO registers, fast access requires the FlexIO clock to
be at least twice the frequency of the bus clock.

uint32_t baudRate_Bps
Baud rate in Bps.

struct flexio i2c¢ master transfer
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master transfer structure.

Public Members
uint32_t flags
Transfer flag which controls the transfer, reserved for FlexIO I2C.

uint8_t slaveAddress

7-bit slave address.
flexio_i2c_direction_t direction

Transfer direction, r