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Chapter 1

K32W148-EVK

1.1 Overview

MCU device and part on board is shown below:
* Device: K32W1480
* PartNumber: K32W1480VFTA

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
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 K32W148-EVK (Docu-
ment MCUXSDKK32W1RN).
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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 leverage
stacks and middleware.

* driver__examples: Simple applications that show how to use the MCUXpresso SDK’s periph-
eral 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 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 MCUXpresso SDK’s RTOS drivers.

* 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
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:

4 Chapter 1. K32W148-EVK
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armaqcc
iar —  Toolchain folders: project and linker files
mdk

o

e Em'd'c Board macro definitions (LEDs, buttons, etc)

&l board.h

LJ clock_config.c o . .
Application-specific clock configuration

& dock_configh
hello world.bin » Pre-compiled application

& hello_world.c Application main source file

v

B8 helo_world.mex —»  Application-specific MCUXpresso Config Tool configuration
hello_world xml * Project definition file for MCUXpresso IDE and PG

"

=R Applicalion-specific pin configuration

Ll pin_mux.h

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 {!,@,#,$,&,%,"} 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, a variety of source files are referenced. The MCUXpresso SDK devices folder
is the central component to all example applications. It means 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>: The device’s CMSIS header file, MCUXpresso SDK feature file and a
few other files

* devices/<device_name>/drivers: All of 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 new projects

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 pro-
vided in the MCUXpresso SDK. The hello_world demo application targeted for the k32w148evk

1.2. Getting Started with MCUXpresso SDK Package 5



MCUXpresso SDK Documentation, Release 25.06.00

hardware platform is used as an example, although these steps can be applied to any example
application in the MCUXpresso SDK.

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 k32w148evk hardware platform as an example, the hello_ world workspace is lo-
cated in:

<install _dir>/boards/k32w148evk/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.

.Wurkspaté w 0 X

|debug w |

Files O =
B @ hello_world - debug o
8 board

B CHWSIS

B component

i device

o doc

B drivers

B sourceE

M startup

B utilities

B Output

3. To build the demo application, click Make, highlighted in red in Figure 2.

B

< Q0528 NR BE]=0 085

Debug

Files o .
=N ] hello_world - Debug v

M hoard

B 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:

6 Chapter 1. K32W148-EVK
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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 bhits

Category:
(- Session Basic options for your PUTTY session
i T-"' Lpg?mQ Specify the destination you want to connect to
g :elmma Serial ine
- Keyboard Soeed
- Bel COM16 115200
- Features nection type:
= Window (VRaw () Telnet () Rlogin () SSH I @ Serial
gea. Load, save or delete a stored session
i aviour
L. Translation Saved Sessions
- Selection Debug
- Default
5 Comnectin Y e ——
. [ Save |
- Rlogin
#- SSH
E Close window on exit:
[ Mways () MNever @ Only on clean exit
[ ot || e | [_open ][ Cance
4. 1stop bit

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

< O > &

=< B> R Be=[0] T:i&ast

-

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

tion.

1.2. Getting Started with MCUXpresso SDK Package 7
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File Edit View Project Debug Disassembly J-link Tools Window Help

DD M@ = B 2 Q> K=< 0 > [ B0 =6GCcO. NIr > a .
Workspace ¥ & X | hello_world.c X
debug main()
I BT T T T T P TSy
Files & 18
1 @hello_world - debug v 19
M hoard 20 T ——
CMSI3 21 * Prototypes
= & component 22 L A AR AR AR TR E AT E AR A AN AT AR H A AR H R )
=] M device 3
i doc P e T U
() W drivers 25 * Code
L5 i source D6 Lttt A AR AR AR AR AR AR AR ERAEE AL RRR AR AR AR AR AR
= W startup 2!
) o utilities ;:
&) & Output . '
Lulp ® 30 int main(void)
313 |
32 char ch;
35 BOARD_Init
36 BORRD_Boot
37 BOARD_InitDeb
38
39 PRINTF ("hello world.\r\n");
41 while (1)
12 (
ch = GETCHAR ()
PUTCHAR (ch) ;
hello_world

5. Run the code by clicking the Go button.
Q>%=< B> B®=6cOioIr i ]o a0k 8t

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.

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 K32W148 hardware
platform is used as an example, though these steps can be applied to any example application in
the MCUXpresso SDK.

Select 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.

8 Chapter 1. K32W148-EVK
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Parent topic:Run a demo using MCUXpresso IDE

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

1. Drag and 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 52 [T] Properties [ Console [/ Problems [] Memory 2 Instruction”

{7 Installed SDKs

T inslall an 30K, simiply dray and drop an 30K (ap NlefTolder) inte the Tnstalled SDES' view,

Mame Version Location

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

() Quickstart P... 2% =)= Global Varia... ! ariables ®g Breakpoints o= OQutline = B

MCUXpresso IDE (Free Edition) r
|_IDE }

w Start here

Mew project...

. Import SDK example(s)...

m

% Import project(s)

g

e

@ Quick Settings>>

1

3. Inthe window that appears, expand the K32W14X folder and select K32W1480xxxA. Then,
select k32w148evk and click Next.

1.2. Getting Started with MCUXpresso SDK Package 9
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B8 soK Import Wizard

® Importing project(s) for device: K32W1480woA using board: K32W148-EVK

=

. Board and/or Device selection page

- SDK MCUs ® Available boards [CA N
MCUs from installed SDKs. Please select an available board for your project.
Please click above or visit

|Supported boards for device: K32W 148000
Mcuxpresso.nxp.com to obtain 3

additional SDKs. B Sy )

NXP K32W 1480004
v K32W14X

K32W148000A

k32w148evk

Selected Device: K32W1480xxxA using board: K32W148-EVK SDKs for selected MCU
Target Core: cm33

Name SDK Versi... Manifest ...
Description: Ultra-low power, Highly Secure, 802.15.4, Bluetooth LE 5.2 8 SDK 2. board K32W 212.0 2
Wireless MCU. s . .12 .10.

Location

B <Commonz>\board_K32W1-

@ < Back

ext >

Finish

Cancel

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

10
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.ff' mport Wizarc [m] x

|
N -
. o S ) M
| (& 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_K32W148-EVK' SDK.

. Import projects

Project name prefix: |k32w1483vk X | Project name suffix:

Use default location

C\Users\nxf4988 1\Documents\MCUXpressolDE_11.4.1_6260\workspace\k32w148evk Browse...
Project Type Project Options
@ CProject (| C++ Project | C Static Library () C++ Static Library SDK Debug Cansole O Semihost|® UART | Brample default

Copy sources
Import other files

Examples B | B % =

‘type to filter ‘

Name Description Version
» [ £ compenent_examples
v [m] £ demo_apps

hello_warld The HelloWorld demo prints the "Hello World" string to the terminal ...
p ]

[ = led_blinky The LED Blinky demo application provides a sanity check for the new...

[J = lin_stack_master The lin_stack_master demo is used to demonstrate how to use the li..

[] = lin_stack_slave The lin_stack_slave demo is used to demonstrate how to use the lin ...

[] = power_mode_switch_k4 wait for adding.

[] £ driver_examples
[] £ mbedtls_examples
[] £ rtos_examples

[] £ trustzone_examples
[] £ wireless_examples

5. Ensure Redlib: Use floating point version of printf is selected if the example prints
floating point numbers on the terminalfor 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.

1.2. Getting Started with MCUXpresso SDK Package 11
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. SDK Import Wizard [m] x
Ny -
M
- ~
. Advanced Settings
~ C/C++ Library Settings
Set library type (and hosting variant) Redlib (nohost-nf) v
[:_R_gqlib: Use floating point version of prin‘tﬁl NewlibNano: Use floating point version of printf
[[]Redlib: Use character rather than string based printf NewlibNano: 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) v

~ MCU C Compiler

Language standard GNU €99 (-std=gnu99) w
TrustZone Project Type |None ~
~ MCU Linker

TrustZone Project Type
[ Link application to RAM

None =
~ Memory Configuration
Memary details
Default LinkServer Flash Driver ‘ Browse...
Type Name Alias Location Size Driver b
Flash PROGRAM FLASH Flash 0x0 0x100000 KW45B41.cfx he
@ < Back Next > Cancel

Parent topic:Run a demo using MCUXpresso IDE

Run an example application To download 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. 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 bits

12 Chapter 1. K32W148-EVK
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(= Session | Basic options for your PuTTY session —|

Loggm Specify the destination you want to connect to

= Terminal
- Keyboard S Speed
— Bed COM16 115200

' Features ection type:

= Window (VRaw () Jelnet ) Rlogin () SSH | @ Seral
::'m Lnad.m?l'chidealﬂredm
- Translation Saved Sessions
- Selection Debug

.~ Colours

Connection a Load
v
T

Rlogin
[ SSH
S Close window on exit
() Aways ( Never @ Onlyon clean exit
| Mot || Hep Open ][ Cancel |
4. 1stop bit

3. On the Quickstart Panel, click on Debug.

1.2. Getting Started with MCUXpresso SDK Package 13
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U Quickstart Panel & =Variables ®s Breakpoints - o
MCUXpresso IDE - Quickstart Panel

%= Project: k32w148evk_hello_world [Debug]

~ Create or import a project

® New project..
3.
X Import SDK example(s)...

® Import project(s) from file system...

~ Build your project

% Build
¢ Clean
~ Debug your project ~EH-H -

* Debug

~ Miscellaneous
® edit project settings
= MCUXpresso Config Tools=> =

& Quick Settings = >
v

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.)

14
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. Probes discovered O X

Connect to target: K32W1480xxA

! Firmware update(s) available for 1 of the discovered probes.
1 probe found. Select the probe to use:

Available attached probes

Name Serial number /ID.. Type Manufacturer IDE Debug Mode
' MCU-LINK on-board (rOC.. NVQO3UFCZMAT.. LinkSer.. NXP Semicond.. Non-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)

@ oK \

Cancel

5. The application is downloaded to the target and automatically runs to main().

1.2. Getting Started with MCUXpresso SDK Package 15
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Writable

@ workspace - k32w148evk_hello_world/source/hello_world.c - MCUXpresso IDE - O X
File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
mihd | ® ~ & ~ Bia|p 0 mN 3. el b @22 rRiS@OH AN HFH O Qri®y -
dRE il v § - Gvov|ct Q i®
@ Pro.. ® WiRe. #¥Fa. FPer. ~— H 4Debug i =l [+ § = O
8587 | | @ ~ & ~ [ k32w148evk_hello_world LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
v 2 k32w148evk_hello_world <Debug> ~ B k32w148evk_hello_world.axf [K32W1480xxA (cortex-m33))
© Project Settings ~ o Thread #1 1 (Suspended : Breakpoint)
4 Binaries = main() at hello_world.c:35 0x7 1e
E Includes # arm-none-eabi-gdb {10.1.90.20201028)
& CMSIS
& board
2 component
2 device
2 drivers
2 k32w148evk
~ 8 source v
< o a > g hello_world.c 2 =0
U Quicks.. & ®-Variab.. % Break.. =~ H ~
)
m MCUXpresso IDE - Quickst
e Project: k32w148evk_hello_world [De * @brief Main functio
~ Create or import a project iﬂt main(void)
& new project... {
'3' Import SDK example(s)... char ch;
e Import project(s) from file system., /* Init board hardware. *
. . BOARD_InitPins();
Euidhyoujproject BOARD:BthClo(ﬁ;LN();
@ % Build BOARD_InitDebugConsole();
7 -
¢ Clean PRINTF("hello world.\r\n");
~ Debug your project E -
while (1)
# ** Debug {
# Terminate, Build and Debug ch = GETCHAR() ;
PUTCHAR(ch) ;
~ Miscellaneous 5
B . v T e
< >

izt (et O NXP K32W14B0x0A* (k32w148evk..llo world)

PEEEER=E

o

&

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
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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.

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

w5, View devices mmdmsint
e Device Manager

g Update devict vy and update your hardware's settings and driver s
Pictures (9)

| | Companies.inc

| hut.inc

|| PTP5tilllmageTables.inc
= VIDs_PIDs. TXT

|| SCSI_CDB_RovCpyRslts.inc
L | SCSL_CDB_SPC.inc

| | hci_command_table.inc
|| RNDIS_OIDuine

| | COCRequests.inc

Files (1)

\=| dialog_settings.xml

;.J See more results

| Device Manager K | I;Shut down | k|

2. In the Device Manager, expand the Ports (COM & LPT) section to view the available ports.
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How to set the board to the Bootloader ISP mode

On K32W148-EVK bhoard:

Press and hold the BOOT CONFIG switch SW4.

Connect the K32W148-EVK bhoard via micro-USB connector to the PC.
Release the switch SW4.

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

While the K32W148 is in bootloader ISP mode, navigate to the folder where blhost.exe is
located.

gk W

6. Type the command .\blhost.exe -p COM10 -- get-property 1 to make sure that the K32W148
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 K32W148-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 typically used when switching between the default debugger protocol (CMSIS-DAP) to SEG-
GER 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 https://www.nxp.com/design/microcontrollers-developer-resources/
mcu-link-debug-probe:MCU-LINK.

These steps show how to update the debugger firmware on your board for Windows op-
erating system. For Linux OS, follow the instructions described in MCU-Link user guide,
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/
mcu-link-debug-probe:MCU-LINK.

1. Install the MCU-Link utility.

2. Unplug the board’s USB cable.

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.
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1.3 Getting Started with MCUXpresso SDK GitHub

1.3.1 Getting Started with MCUXpresso SDK Repository

Installation

NOTE

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 O

MCUXpresso Installer < & & =

Choose one or more categortes from the list below: Install

Software Kits

MCUXpresso SDK Developer

é' N ¢ DET| Wil install:

. macos-homebrew - Homebrew, package mang
. CMake - Open-source system that manages th
. Ninja - Small build system with a focus on spej
. Git - Free and open source distributed version
. Arm GNU Toolchain - Toolchain for Arm Archit
b. libncurses5 - Library managing an application’
. Arm GNU Toolchain add-ons - Additional NXP
. Arm GNU Toolchain Standalone add-ons - Ad
. Python - Pr mming language support.
Arm GNU Toolchain 10. pip - Package installer for Python.

11. west - Manage multiple Git repositories unde
Arm GNU 1ain an d r.:ld arto 5 DG T T

Standalone Toolchain Add-ons

Zephyr Developer

Ne ols for a Zephyr de

1
2
4
5

o]

Al

Matter Developer
Ne for a Ma

=

(o]

ARM components

[N}

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
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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”

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.
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Toolchain MCUXpresso SDK supports all mainstream toolchains for embedded development.
You can install your used or interested toolchains following the guides.

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 SL 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

NXP RISCVL-
S32Compiler LVM_DIR
RISC-V

Zen-V

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

C:\riscv-llvm-win32_b298 b298 2024.08.12 for Win- -

dows/opt/riscv-llvim-Linux-x64_b298 b298 2024.08.12 toolchain

for Linux riscvl-
Ivm
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* The <toolchain>_ DIR is the root installation folder, not the binary location folder. For IAR,
it is directory containing following installation folders:

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

1.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.
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5. Execute the script with source .bashre or reboot the system to make the changes live. To
verify the changes, run echo $PATH.

* macOS:
1. Open the $SHOME/.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.

26
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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.

1.3. Getting Started with MCUXpresso SDK GitHub 27


https://github.com/nxp-mcuxpresso/vscode-for-mcux/wiki/DebugK

MCUXpresso SDK Documentation, Release 25.06.00

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:

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

1.4.1 MCUXpresso SDK Release Notes
Overview

These Release Notes are associated with MCUXpresso SDK supporting K32W148 devices and
K32W148-EVK development boards. This is an early adopter release provided as preview
for early development and should not be used for final product firmware.
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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 IAR. 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, and i.MX System-on-Chip (SoC). The same drivers, APIs, and mid-
dleware are still available with support for Kinetis, LPC, DSC, and i.MX silicon. The MCUXpresso
SDK adds support for the MCUXpresso IDE, an Eclipse-based toolchain that works with all MCUX-
presso SDKs. Easily import your SDK into the new toolchain to access to all of the available
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 de-
mos, 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 compiled and tested using these development tools:
* TIAR Embedded Workbench for Arm version 9.60.3
* MCUXpresso IDE 24.12.00
* MCUXpresso for VS Code v24.12
* GCC Arm Embedded Toolchain 13.2.1

Supported development systems

This release supports boards and devices listed in Table 1. The boards and devices in bold were
tested in this release.

Development boards MCU devices
K32W148-EVK board K32W1480

MCUXpresso SDK release package

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

Table 1 provides an overview of the MCUXpresso SDK release package contents and locations.

Deliverable

Location

Boards
CMSIS Arm Cortex-M header files, DSP library source
Demo applications

Documentation
Driver examples

Driver, SoC header files, extension header files and
feature header files, utilities

Middleware, including wireless stacks

Peripheral Drivers

RTOS examples
RTOS Kernel Code
Tools

Utilities such as debug console

Wireless examples

<install dir>/boards

<install dir>/CMSIS

<install _dir>/boards/
<board_name>/demo_ apps
<install_dir>/docs

<install dir>/boards/

<board name>/driver_examples
<install dir>/devices/

<device name>

<install _dir>/middleware
<install _dir>/devices/
<device_name>/drivers

<install dir>/boards/

<board_ name> /rtos_examples
<install_dir>/rtos

<install _dir>/tools

<install dir>/devices/
<device_name> /utilities

<install _dir>/boards/
<board_name> /wireless__examples

What is new

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

(25.06.00-pvw2).
* Bluetooth LE host stack and applications
— No support.

* Bluetooth LE controller

— Stability improvements. New features: Four advertising set support (“Early Access

Release” state).

* Transceiver Drivers (XCVR)

— 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.

*

*

expirations.

*

*

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

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

[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.

1.4. Release Notes
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* [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.

* [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
 IEEE 802.15.4
— API cleanup: remove unmaintained slotted support
- support for MAC split architecture
* fix condition to enter low power
— minor fixes and stability improvements for connectivity_test example application
» Zighee
— NCP Host Updates and fixes
- R23 fixes
* Device can’t establish a new TCLK through ZDO Start Key Update procedure

* Security Start Key Update Request is not relayed to joining ZED in multi hop key
negotiation

— propagate APS ACK to end-user application
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— documentation updates

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

Annexure: Zighee PRO 2023 dynamic link key negotiation

There are two types of DLK negotiations. When the requester of a new TCLK is not yet authorized
in the network (does not have the network key), the process is called off-network DLK negotia-
tion. This occurs after the parent replies with the Network Commissioning Response. Once a
node is fully joined and authorized, it can request a new TCLK from the trust center. If both
nodes, the TC and the requester, supports DLK, they shall use the on-network DLK Negotiation
method instead of the Zighee 3.0 Request Key method. The on-network DLK can be triggered
using the Node Descriptor request from the initiator to the trust center. The stack appends the
Supported Key Negotiation method TLV to the request and the response contains the Selected
Key Negotiation method TLV. If the Trust Center approved the DLK, the stack of the initiator
initiates the key negotiation process.

The coordinator R23 and Router R23 examples contain code which activates the DLK, off- and
on-network. The code is provided for experimentation as the DLK feature set is not fully imple-
mented nor tested. It is enabled by changing the following macro:

R\ #ifdef** R23_UPDATES

/* Uncomment this to enable DLK with AES-128 */
//#define R23_DLK__AES128 ENABLE 1

R\ #endif**

AIB attributes {#aibattributes .section} The AIB attribute apsSupportedKeyNegotiationMethods
is a bit mask, which indicates the set of supported key negotiation methods by the local device.
The set of valid values corresponds to the Supported Key Negotiation Methods Global TLV, which
can be found in the ZigbeeCommon/Include/tlv.h file. Only the Hash AES-MMO-128 method is
supported in this experimental preview.
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K\ #define** ZPS_TLV_G_SUPPKEYNEGMETH_STATKEYREQ (1) /* Zigbee 3.0 Mechanism */

K\ #define** ZPS_TLV_G_SUPPKEYNEGMETH SPEKEAES128 (2) /* SPEKE using Curve25519 with,,
—Hash AES-MMO-128 */

K\ #define** ZPS_TLV_G_SUPPKEYNEGMETH_SPEKESHA256 (4) /* SPEKE using Curve25519 with,
—Hash SHA-256 */

At a minimum the device SHALL support one method, the key request method.

The AIB attribute u8SharedSecretsMask is a bit mask which indicates the set of supported shared
secrets by the local device. The set of valid values corresponds to the supported key negotiation
methods global TLV, which can be found in the ZigheeCommon/Include/tlv.h file. Only the values
(1) and (4) are supported, together with the default apscWellknownPSK.

¥\ #define** ZPS_TLV_G_PSK_SYMMETRIC (1) /* Symmetric authentication token */

K\ #define** ZPS_TLV_G_PSK_INSTALLCODE (2) /* Pre-configured link-ley derived from installation,
—code */

¥\ #define** ZPS_TLV_G_PSK_PASSCODE  (4) /* Variable-length pass code (for PAKE protocols) */
K\ #define** ZPS_TLV_G_PSK_BASICAUTH (8) /* Basic Authorization Key */
K\ #define** ZPS_TLV_G_PSK_ADMINAUTH (16) /* Administrative Authorization Key */

Setting these attributes in the AIB is done wusing the API ZPS_teStatus
ZPS_eAplAibSetKeyNegotiationOptions(uint8 u8Methods, uint8 u8SharedSecrets). The return
value is always ZPS_E_SUCCESS.

Joiner TLVs The device wanting to join an R23 network shall send the Network Commissioning
Request command communicates information to the parent device with the Joiner TLVs directly
in the message. The device shall include the Joiner Encapsulation Global TLV. In a multi-hop
joining scenario the Trust Center and parent device will not be the same entity. Information
about the sending device is communicated to the Trust Center through the Joiner Encapsulation
Global TLV, which will be relayed in its entirety in the Update Device message. When a device
creates the Joiner Encapsulation Global TLV it shall contain the following TLVs inside it:

Fragmentation Parameters Global TLV
If the device is not rejoining: Supported Key Negotiation Methods Global TLV

The Router R23 example contains the following code to set the Joiner TLVs before calling the
stack initialization. These TLVs will be used by the stack as additional payload in the joining
command. Their content is configured independently from the AIB attributes configuring the
local node’s key negotiation options.

TLV_ENCAPS(g_sJoinerTlvs,
APP_SIZE JOINREQ_TLV,
m__, tuTlvTestSpecificl,
m__, tuFragParams,
m__, tuSupportedKeyNegotiationMethods,
m_, tuTlvTestSpecific2) =

.u8Tag = ZPS_TLV_G__JOINERENCAPS, .u8Len = APP_SIZE JOINREQ_TLV - 1,

/* This TLV is sent inside the Joiner Encapsulation */
{ .ul6ZigbeeManufld = 0x1234, .au8Extra[0] = 0xAA, .au8Extra[l] = 0xBB,
.u8Tag = ZPS_TLV_ G_MANUFSPEC, .u8Len = sizeof(tuTlvTestSpecificl) - 1 - ZPS_ TLV_HDR__
—SIZE

2

{ .ul6Nodeld = 1, .u8FragOpt = 2, .ul6InMaxLen = 10,
.u8Tag = ZPS_TLV_G_FRAGPARAMS, .u8Len = sizeof(tuFragParams) - 1 - ZPS_TLV_HDR,
—SIZE

2

(continues on next page)
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(continued from previous page)
{ .u8KeyNegotProtMask = ZPS_TLV_G_SUPPKEYNEGMETH_STATKEYREQ
| R23_ DLK_KEY_PROTO_NEGOTIATION_MASK,
.u8SharedSecretsMask = R23_DLK_SHARED_SECRETS_MASK,

)’

1.5 ChangelLog
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Chapter 2

K32W1480

2.1 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,
—.source.

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.

* 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.
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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 kCCM32K Disable32kHzCrystalOsc or
kCCM32K_Bypass32kHzCrystalOsc the parameter config is useless, so it can be set as
“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 |
—0OSC32K is used as clock source.

CCM32K__EnableCLKOutToPeripherals(base, mask); //Enable clock out.

Parameters
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* 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.

* 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.
* trimValue — Clock minitor divide trim value, please refer to

ccm32k_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.
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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.

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
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* 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_ OscXtall0pFCap

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.
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.
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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 OpF.
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__OscExtall16pFCap

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.
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
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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_ OscCoarseAdjustmentRange0

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.
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.
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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
0SC32K.

enumerator kCCM32K ClockMonitor 1KHzFro32k 64HzOsc32k

Clock monitor operates at 1K Hz for FRO32K and clock monitor operates at 64 Hz for
0OSC32K.

enumerator kCCM32K _ClockMonitor 64HzFro32k 64HzOsc32k

Clock monitor operates at 64 Hz for FRO32K and clock monitor operates at 64 Hz for
OSC32K.

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.

46 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

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 ccm32k_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 ccem32k_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.
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.
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CCM32K_0SC32K_CTRL_0OSC_MODE_MASK
CCM32K_0SC32K_CTRL_OSC_MODE_SHIFT
CCM32K_0SC32K_CTRL_0OSC_MODE(X)

struct _ cecm32k_ 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.

2.2 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.
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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)

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 ClIk clock.
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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 ewmO
enumerator kCLOCK__Syspm0
Clock syspmO
enumerator kCLOCK__Wdog0
Clock wdog0
enumerator kCLOCK_ Wdogl
Clock wdog1
enumerator kCLOCK __Sfa0
Clock sfa0
enumerator kCLOCK__ Crc0
Clock crc0
enumerator kCLOCK__Secsubsys
Clock secsubsys
enumerator kCLOCK_ Lpit0
Clock Ipit0

enumerator kCLOCK_ Tstmr0
Clock tstmrO

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
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enumerator kCLOCK_ Lpspi0
Clock Ipspi0

enumerator kCLOCK_ Lpspil
Clock Ipspil

enumerator kCLOCK_ Lpuart0
Clock lpuart0

enumerator kCLOCK_ Lpuartl
Clock Ipuart1

enumerator kCLOCK __Flexio0
Clock FlexioO

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 lpadcO

enumerator kCLOCK__Lpcmp0
Clock Ipcmp0

enumerator kCLOCK_ Lpcmpl
Clock Ipcmp1

enumerator kCLOCK_ Vref0
Clock verf0

enumerator kCLOCK _Mtr master
Clock mtr_master

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
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enumerator kCLOCK__Sram0
Clock SramO

enumerator kCLOCK_Sraml
Clock Sram1

enumerator kCLOCK__Sram?2
Clock Sram2

enumerator kCLOCK_Sram3
Clock Sram3

enumerator kCLOCK_Rf 2p4ghz bist

Clock rf 2p4ghz_bist

enum _ scg_ status
SCG status return codes.

Values:

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:
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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.

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.
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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.

SOSC enable mode.
Values:

enumerator kSCG__SoscDisable
Disable SOSC clock.

enumerator kSCG__SoscEnable
Enable SOSC clock.

enumerator kSCG_ SoscEnablelnSleep
Enable SOSC in sleep mode.

enum _ scg rosc_monitor_mode

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:
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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).

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_ FircRange192M
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 kFrol92M_ Range24M

FRO192M output frequenc 24 MHz.

enumerator kFro192M_ Range32M

FRO192M output frequenc 32 MHz.
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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.

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_MUX_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.
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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.

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 tscg 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
0SCO0/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.

2.2. Clock Driver 57



MCUXpresso SDK Documentation, Release 25.06.00

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__ EnableClockLPMode(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
» 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(tpmZ2_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
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¢ 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.

uint32_t CLOCK_ GetFlashClkFreq(void)
Get the flash clock frequency.

Returns
Clock frequency in Hz.

uint32_t CLOCK_ GetlIpFreq(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 2.2.2.

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.
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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.
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.

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.
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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.

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.
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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.

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.
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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.

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.
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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.

static inline void CLOCK__ UnlockFircControlStatusReg(void)
Unlock the FIRCCSR control status register.
static inline bool CLOCK_ IsFIRCAutoTrimLocked(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.

static inline void CLOCK _LockFircControlStatusReg(void)
Lock the FIRCCSR control status register.

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.
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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.

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.
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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.

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_ rfcmc_ div

RF Flash APB and RF_CMC clock divide.
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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.

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.

2.3 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,
WFEFE 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
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* 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.

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.

68 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

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.

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 cmmc_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.
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Parameters
* base — CMC peripheral base address.

* lowPowerMode — The desired lowPower mode. See cmc_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.

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 cmc_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
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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.

* 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.
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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.

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.
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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.

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 bhit 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 bhit 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.
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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
* 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 cmc_power_domain_config_t structure.

FSL CMC_DRIVER_ VERSION
CMC driver version 2.4.3.
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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.

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.
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enumerator kCMC_ WatchdogOResetInterruptEnable
Watchdog 0 Reset interrupt enable.

enumerator kCMC__ SoftwareResetInterruptEnable
Software Reset interrupt enable.
enumerator kCMC__LockupResetInterrupt Enable
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:
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 BankO, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC_SRAMBankl1
Power off SRAM Bank1, please refer to chip’s RM for the corresponding SRAM array.
enumerator kCMC SRAMBank2
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 Bank®, please refer to chip’s RM for the corresponding SRAM array.
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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 Banka, 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.
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_ Reset Timeout
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.

2.3. CMC: Core Mode Controller Driver 77



MCUXpresso SDK Documentation, Release 25.06.00

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:

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.
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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.

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.

2.4 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

2.4. CRC: Cyclic Redundancy Check Driver 79



MCUXpresso SDK Documentation, Release 25.06.00

* 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

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 kCrcIntermediateChecksum

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.
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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 = OxFFFE;

config->reflectIn = false;
config->reflectOut = false;
config->complementChecksum = false;
config->crcBits = kCrcBits16;
config->crcResult = kCrcFinalChecksum;

Parameters
* config — CRC protocol configuration structure.

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.
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Public Members

uint32_t polynomial

CRC Polynomial, MSBit first. Example polynomial: 0x1021 = 1_0000_0010_0001 =
XA12+xA5+1

uint32_t seed
Starting checksum value

bool reflectIn
Reflect bits on input.

bool reflectOut
Reflect bits on output.

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()

2.5 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.
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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.enableBuffered Writes = false;

Parameters
* 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:
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edma_ transfer_config_t config;
edma_ ted_t ted;
config.srcAddr = ..;
config.destAddr = .;

EDMA _ SetTransferConfig(DMAO, 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.
* 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.
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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)

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
— KEDMA_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
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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.

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.
* 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.

86 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

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_ TedReset(edma_tcd_t *ted)
Sets all fields to default values for the TCD structure.

This function sets all fields for this TCD structure to default value.

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_ TedSetTransferConfig(&ted, &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.
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void EDMA_ TedSetMinorOffsetConfig(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.

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
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* tcd — A pointer to the TCD structure.
* srcModulo — A source modulo value.
* destModulo — A destination modulo value.

static inline void EDMA_ TedEnableAutoStopRequest(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).

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.

e channel - eDMA channel number.
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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
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 wuse 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.
* channel - eDMA channel number.

* mask — The mask of channel status to be cleared. Users need to use the
defined _edma_channel_status_flags type.
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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
* 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
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* 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
* 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.
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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 API.

Parameters
* handle - DMA handle pointer.

static inline uint32_t EDMA_GetUnusedTCDNumber(edma_handle_t *handle)
Get unused TCD slot number.

This function gets current tcd index which is run. If the TCD pool pointer is NULL, it will
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.

This function clears the channel major interrupt flag and calls the callback function if it is
not NULL.

Parameters
* handle — eDMA handle pointer.
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FSL_EDMA_DRIVER_VERSION

eDMA driver version

Version 2.5.0.

enum _edma_transfer size

eDMA transfer configuration
Values:

enumerator kEDMA TransferSizel Bytes

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
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.
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enumerator kEDMA_Modulo512bytes
Circular buffer size is 512 bytes.

enumerator kEDMA_ModulolKbytes
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_Modulo16Kbytes
Circular buffer size is 16 K bytes.
enumerator kEDMA_Modulo32Kbytes
Circular buffer size is 32 K bytes.
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.
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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.

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
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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

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
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enumerator kEDMA_ PeripheralToPeripheral
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
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.

98 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

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

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
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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.
bool enableDestMinorOffset
Enable(true) or Disable(false) destination minor loop offset.
uint32_t minorOffset
Offset for a minor loop mapping.
struct edma_ted
#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
10O uintl6_t SOFF
SOFF register, save offset bytes every transfer
_ IO uintl6_t ATTR
ATTR register, source/destination transfer size and modulo
_ IO 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
IO uint1l6_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 uintl6_t CSR
CSR register, for TCD control status

IO uint1l6_t BITER
BITER register, begin minor loop count.
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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.
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.

2.6 ELEMU: Edgelock Messaging unit driver

2.7 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

2.6. ELEMU: Edgelock Messaging unit driver
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* 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.

ewmConfig- >enableEwm = true;

ewmConfig- >enableEwmlInput = false;

ewmConfig- >setInput AssertLogic = 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__ Enablelnterrupts(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.
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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

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
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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.

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_lpo_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

2.8 FGPIO Driver

2.9 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.
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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.

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_ PropertyPflash1 AccessSegmentSize
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.

2.9. C40ESP3 Flash Driver
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typedef enum _flash_property_tag flash_ property_tag_t
Enumeration for various flash properties.

FSL_FLASH DRIVER_VERSION
Flash driver version for SDK.

Version 2.3.1.
FLASH ADDR_MASK

enum _ flash_driver_api_keys
Enumeration for Flash driver API keys.

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.
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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.

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
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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>

struct _msfl_config
#include <fsl_k4 _flash.h>

struct _ flash_ config
#include <fsl_k4_flash.h> Flash driver state information.

Aninstance of this structure is allocated by the user of the flash driver and passed into each
of the driver APIs.

2.10 FlexIO: FlexIO Driver

2.11 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,

.enableFast Access = false

J§

FLEXIO_ Configure(base, &config);

Parameters
* base — FlexIO peripheral base address

» userConfig — pointer to flexio_config_t structure
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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

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,

(continues on next page)
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(continued from previous page)

.pinPolarity = kFLEXIO_ PinActiveLow,
.shifterMode = kFLEXIO_ ShifterModeTransmit,
AinputSource = kKFLEXIO__ ShifterInputFromPin,
.shifterStop = kKFLEXIO__ ShifterStopBitHigh,
.shifterStart = kKFLEXIO ShifterStartBitLow

FLEXIO_ SetShifterConfig(base, &config);

Parameters
* base — FlexIO peripheral base address
¢ 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 = KFLEXIO__TimerTriggerSourcelnternal,

.pinConfig = kFLEXIO_ PinConfigOpenDrainOrBidirection,

.pinSelect = 0,

.pinPolarity = kFLEXIO_ PinActiveHigh,

timerMode = kKFLEXIO_ _TimerModeDual8BitBaudBit,

timerOutput = kKFLEXIO_ TimerOutputZeroNotAffectedByReset,
timerDecrement = kFLEXIO_ TimerDecSrcOnFlexIOClockShift TimerOutput,
timerReset = kKFLEXIO_ 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
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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)
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)
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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)

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
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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)

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_ GetShifterBufferAddress(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
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* 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.
o isr — FlexIO simulated peripheral interrupt handler.
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.
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— 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.

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.
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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.

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:
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enumerator kFLEXIO_PinActiveHigh
Active high.

enumerator kFLEXIO PinActiveLow
Active low.
enum flexio timer mode
Define type of timer work mode.
Values:
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_ TimerOutputOneNot AffectedByReset
Logic one when enabled and is not affected by timer reset.
enumerator kFLEXIO_ TimerOutputZeroNot AffectedByReset
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:
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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.

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_TimerDisableOnTimerCompareTriggerLow
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_ TimerEnabled Always
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.
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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.

enum _ flexio_timer_stop_ bit_ condition
Define type of timer stop bit generate condition.
Values:

enumerator kFLEXIO_ TimerStopBitDisabled
Stop bhit disabled.

enumerator kFLEXIO_ TimerStopBitEnableOnTimerCompare
Stop bit is enabled on timer compare.

enumerator kFLEXIO_ 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:
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enumerator kFLEXIO ShifterDisabled
Shifter is disabled.

enumerator kFLEXIO__ShifterModeReceive
Receive mode.
enumerator kFLEXIO_ShifterModeTransmit
Transmit mode.
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
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.

up table.
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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.

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.
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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.

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.
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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.

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,
ou,
kFLEXIO_ FlagRisingEdgeEnable | KFLEXIO_InputInterruptEnable,

}

Define a digital output pin configuration,
flexio_ gpio_ config_t config =

kFLEXIO_ DigitalOutput,
0uU,
0U

}

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
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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.

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.
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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.

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 bit.

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

2.12 FlexIO eDMA SPI Driver
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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
* 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_MasterTransferAbortEDMA (FLEXIO_SPI_Type *base,
flexio_spi_master_edma_handle_t *handle)

Aborts a FlexIO SPI transfer using eDMA.

Parameters
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* 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.

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.
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* 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.

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 _flexio_spi_ 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
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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

2.13 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.
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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

* 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.
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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.

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
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2.14 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_I2C_ Busy -

status_t FLEXIO_12C_ 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_I2C_Type base = {
flexioBase = FLEXIO,

.SDAPinIndex = 0,
.SCLPinIndex = 1,
.shifterIndex = {0,1},
timerIndex = {0,1}

}’

flexio_i2c_ master_config_t config = {
.enableInDoze = false,

.enableInDebug = true,

.enableFast Access = false,
.baudRate_Bps = 100000

k
FLEXIO_I2C_ 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_I12C_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:
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flexio_i2c__ master__config t config;
FLEXIO_ 12C_ MasterGetDefaultConfig(&config);

Parameters
» masterConfig — Pointer to flexio_i2c_master_config_t structure.

static inline void FLEXIO_12C_ MasterEnable(FLEXIO_I2C_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.

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_12C_ 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
— KFLEXIO_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:
— KFLEXIO_I2C_TransferCompleteInterruptEnable

void FLEXIO 12C_ 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_I2C_MasterSetBaudRate(FLEXIO_I2C_Type *base, uint32_t baudRate_Bps,
uint32_t srcClock_Hz)

Sets the FlexIO I12C master transfer baudrate.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure
* baudRate_ Bps — the baud rate value in HZ
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* srcClock Hz — source clock in HZ

void FLEXIO_ 12C_ 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 API, 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
* 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_12C_ 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_I2C_ 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.
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* 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 12C 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 TXEmptyFlag is

asserted before calling this API.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* data — a byte of data.
static inline uint8_t FLEXIO_12C_ 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_12C_ 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_I2C_ Timeout — Timeout polling status flags.

status_t FLEXIO_I12C_ MasterReadBlocking(FLEXIO_I2C_Type *base, uint8_t *rxBuff, uint8_t
rxSize)
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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.

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_I2C_MasterTransferCreateHandle(FLEXIO_I2C_Type *base,
flexio_i2¢c_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 I2C bus.

Note: The API returns immediately after the transfer initiates. Call
FLEXIO_I2C_MasterTransferGetCount to poll the transfer status to check whether the
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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_I12C_ Busy — FlexIO I2C is not idle, is running another
transfer.

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_I12C_ 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
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FSL_FLEXIO_ I2C_MASTER_DRIVER_VERSION

FlexIO I2C transfer status.
Values:
enumerator kStatus_ FLEXIO_I12C_ Busy
12C is busy doing transfer.
enumerator kStatus_ FLEXIO I2C_Idle
12C is busy doing transfer.
enumerator kStatus FLEXIO I2C_Nak
NAK received during transfer.
enumerator kStatus_ FLEXIO_I2C_ Timeout
Timeout polling status flags.
enum _ flexio i2c_master interrupt
Define FlexIO I2C master interrupt mask.
Values:
enumerator kFLEXIO 12C_ TxEmptylnterruptEnable
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_12C_ RxFullFlag
Rx shifter full/Transfer complete flag.
enumerator kFLEXIO_12C_ ReceiveNakFlag
Receive NAK flag.
enum flexio i2c¢ 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_ I2C_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.
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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 I12C master access structure typedef.

Public Members
FLEXIO_Type *flexioBase
FlexIO base pointer.
uint8_t SDAPinIndex
Pin select for 12C 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.
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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, read or write.

uint32_t subaddress
Sub address. Transferred MSB first.

uint8_t subaddressSize
Size of sub address.

uint8_t volatile *data
Transfer buffer.

volatile size_t dataSize
Transfer size.

struct flexio i2c¢ master handle

#include <fsl_flexio_i2c_master.h> Define FlexIO I12C master handle structure.

Public Members

flexio_i2c_master_transfer._t transfer
FlexIO I2C master transfer copy.

size_t transferSize
Total bytes to be transferred.

uint8_t state
Transfer state maintained during transfer.

flexio_i2c_master_transfer_callback_t completionCallback
Callback function called at transfer event. Callback function called at transfer event.

void *userData
Callback parameter passed to callback function.

bool needRestart
Whether master needs to send re-start signal.

2.15 FlexIO I2S Driver

void FLEXIO_12S_Init(FLEXIO_I2S_Type *base, const flexio_i2s_config_t *config)

Initializes the FlexIO I2S.

This API configures FlexIO pins and shifter to I2S and configures the FlexIO I2S with a con-
figuration structure. The configuration structure can be filled by the user, or be set with
default values by FLEXIO_I2S_GetDefaultConfig().

Note: This API should be called at the beginning of the application to use the FlexIO I2S
driver. Otherwise, any access to the FlexIO 12S module can cause hard fault because the
clock is not enabled.
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Parameters
* base — FlexIO I2S base pointer
* config — FlexIO I2S configure structure.

void FLEXIO I2S GetDefaultConfig(flexio_i2s_config_t *config)
Sets the FlexIO I2S configuration structure to default values.

The purpose of this API is to get the configuration structure initialized for use in
FLEXIO_I2S_Init(). Users may use the initialized structure unchanged in FLEXIO_I2S_Init()
or modify some fields of the structure before calling FLEXIO_I2S_Init().

Parameters
* config — pointer to master configuration structure

void FLEXIO_12S_ Deinit(FLEXIO_I2S_Type *base)
De-initializes the FlexIO I2S.

Calling this API resets the FlexIO I2S shifter and timer config. After calling this API, call the
FLEXO_I2S_Init to use the FlexIO I2S module.

Parameters
* base — FlexIO I2S base pointer

static inline void FLEXIO_12S Enable(FLEXIO_I2S_Type *base, bool enable)
Enables/disables the FlexIO I2S module operation.

Parameters
* base — Pointer to FLEXIO_I2S_Type
* enable — True to enable, false dose not have any effect.

uint32_t FLEXIO_12S_ GetStatusFlags(FLEXIO_IZ2S_Type *base)
Gets the FlexIO I2S status flags.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure

Returns
Status flag, which are ORed by the enumerators in the _flexio_i2s_status_flags.

void FLEXIO_12S_ EnableInterrupts(FLEXIO_I2S_Type *base, uint32_t mask)
Enables the FlexIO I2S interrupt.

This function enables the FlexIO UART interrupt.
Parameters
* base — Pointer to FLEXIO_I2S_Type structure
* mask — interrupt source

void FLEXIO_12S_ DisableInterrupts(FLEXIO_I2S_Type *base, uint32_t mask)
Disables the FlexIO I2S interrupt.

This function enables the FlexIO UART interrupt.
Parameters
* base — pointer to FLEXIO_I2S_Type structure

* mask — interrupt source
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static inline void FLEXIO_12S_ TxEnableDMA (FLEXIO_I2S_Type *base, bool enable)
Enables/disables the FlexIO I2S Tx DMA requests.

Parameters
* base — FlexIO I2S base pointer
* enable — True means enable DMA, false means disable DMA.

static inline void FLEXIO_I12S RxEnableDMA(FLEXIO_I2S_Type *base, bool enable)
Enables/disables the FlexIO I2S Rx DMA requests.

Parameters
* base — FlexIO I2S base pointer
* enable — True means enable DMA, false means disable DMA.

static inline uint32_t FLEXIO_I2S TxGetDataRegisterAddress(FLEXIO_I2S_Type *base)
Gets the FlexIO I2S send data register address.

This function returns the 12S data register address, mainly used by DMA/eDMA.
Parameters
* base — Pointer to FLEXIO_I2S_Type structure

Returns
FlexIO i2s send data register address.

static inline uint32_t FLEXIO_I2S_RxGetDataRegisterAddress(FLEXIO_I2S_Type *base)
Gets the FlexIO I2S receive data register address.

This function returns the 12S data register address, mainly used by DMA/eDMA.
Parameters
* base — Pointer to FLEXIO_I2S_Type structure

Returns
FlexIO i2s receive data register address.

void FLEXIO_ 12S_MasterSetFormat(FLEXIO_I2S_Type *base, flexio_i2s_format_t *format,
uint32_t srcClock_Hz)

Configures the FlexIO I2S audio format in master mode.

Audio format can be changed in run-time of FlexIO I12S. This function configures the sample
rate and audio data format to be transferred.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure
* format — Pointer to FlexIO I2S audio data format structure.
* srcClock_Hz —12S master clock source frequency in Hz.

void FLEXIO_12S_ SlaveSetFormat(FLEXIO_I2S_Type *base, flexio_i2s_format_t *format)
Configures the FlexIO I2S audio format in slave mode.

Audio format can be changed in run-time of FlexIO I12S. This function configures the sample
rate and audio data format to be transferred.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure

» format — Pointer to FlexIO I2S audio data format structure.
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status_t FLEXIO_12S_ WriteBlocking(FLEXIO_I2S_Type *base, uint8_t bitWidth, uint8_t *txData,
size_t size)

Sends data using a blocking method.

Note: This function blocks via polling until data is ready to be sent.

Parameters
* base — FlexIO I2S base pointer.
* bitWidth — How many bits in a audio word, usually 8/16/24/32 bits.
* txData — Pointer to the data to be written.
* size — Bytes to be written.
Return values
* kStatus_ Success — Successfully write data.
* kStatus_ FLEXIO_I2C_ Timeout — Timeout polling status flags.

static inline void FLEXIO_12S_ WriteData(FLEXIO_I2S_Type *base, uint8_t bitWidth, uint32_t
data)

Writes data into a data register.
Parameters
* base — FlexIO I2S base pointer.
* bitWidth — How many bits in a audio word, usually 8/16/24/32 bits.
* data — Data to be written.

status_t FLEXTIO_12S_ ReadBlocking(FLEXIO_I2S_Type *base, uint8_t bitWidth, uint8_t *rxData,
size_t size)

Receives a piece of data using a blocking method.

Note: This function blocks via polling until data is ready to be sent.

Parameters
* base — FlexIO I2S base pointer
* bitWidth — How many bits in a audio word, usually 8/16/24/32 bits.
 rxData — Pointer to the data to be read.
* size — Bytes to be read.
Return values
* kStatus_ Success — Successfully read data.
* kStatus_ FLEXIO_I2C_ Timeout — Timeout polling status flags.

static inline uint32_t FLEXIO_I2S_ ReadData(FLEXIO_I2S_Type *bhase)
Reads a data from the data register.

Parameters
* base — FlexIO I2S base pointer

Returns
Data read from data register.
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void FLEXIO_12S_ TransferTxCreateHandle(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle,
flexio_i2s_callback_t callback, void *userData)

Initializes the FlexIO I2S handle.

This function initializes the FlexIO I2S handle which can be used for other FlexIO I2S trans-
actional APIs. Call this API once to get the initialized handle.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure
* handle — Pointer to flexio_i2s_handle_t structure to store the transfer state.

* callback — FlexIO I2S callback function, which is called while finished a
block.

* userData — User parameter for the FlexIO I2S callback.

void FLEXIO_12S_ TransferSetFormat(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle,
flexio_i2s_format_t *format, uint32_t srcClock_Hz)

Configures the FlexIO I2S audio format.

Audio format can be changed at run-time of FlexIO I2S. This function configures the sample
rate and audio data format to be transferred.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure.
* handle — FlexIO I2S handle pointer.
» format — Pointer to audio data format structure.

* srcClock_ Hz — FlexIO I2S bit clock source frequency in Hz. This parameter
should be 0 while in slave mode.

void FLEXIO_12S_ TransferRxCreateHandle(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle,
flexio_i2s_callback_t callback, void *userData)

Initializes the FlexIO I2S receive handle.

This function initializes the FlexIO I2S handle which can be used for other FlexIO I2S trans-
actional APIs. Call this API once to get the initialized handle.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure.
* handle — Pointer to flexio_i2s_handle_t structure to store the transfer state.

¢ callback — FlexIO I2S callback function, which is called while finished a
block.

* userData — User parameter for the FlexIO I2S callback.

status_t FLEXIO_12S_ TransferSendNonBlocking(FLEXIO_I2S_Type *base, flexio_i2s_handle_t
*handle, flexio_i2s_transfer_t *xfer)

Performs an interrupt non-blocking send transfer on FlexIO I2S.

Note: The API returns immediately after transfer initiates. Call
FLEXIO_I2S_GetRemainingBytes to poll the transfer status and check whether the transfer
is finished. If the return status is 0, the transfer is finished.

Parameters

* base — Pointer to FLEXIO_I2S_Type structure.
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* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

» xfer — Pointer to flexio_i2s_transfer_t structure
Return values
* kStatus_ Success — Successfully start the data transmission.

* kStatus. FLEXIO_ I2S TxBusy — Previous transmission still not finished,
data not all written to TX register yet.

* kStatus_InvalidArgument — The input parameter is invalid.

status_t FLEXIO_12S_ TransferReceiveNonBlocking(FLEXIO_I2S_Type *base, flexio_i2s_handle_t
*handle, flexio_i2s_transfer_t *xfer)

Performs an interrupt non-blocking receive transfer on FlexIO I2S.

Note: The API returns immediately after transfer initiates. Call
FLEXIO_I2S_GetRemainingBytes to poll the transfer status to check whether the transfer is
finished. If the return status is 0, the transfer is finished.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure.

* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

» xfer — Pointer to flexio_i2s_transfer_t structure
Return values
* kStatus_ Success — Successfully start the data receive.
* kStatus. FLEXIO_I2S_RxBusy — Previous receive still not finished.
* kStatus_InvalidArgument — The input parameter is invalid.

void FLEXIO_12S_ TransferAbortSend(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle)
Aborts the current send.

Note: This API can be called at any time when interrupt non-blocking transfer initiates to
abort the transfer in a early time.

Parameters
* base — Pointer to FLEXIO_I2S_Type structure.

* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

void FLEXIO_12S_ TransferAbortReceive(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle)
Aborts the current receive.

Note: This API can be called at any time when interrupt non-blocking transfer initiates to
abort the transfer in a early time.

Parameters

* base — Pointer to FLEXIO_I2S_Type structure.
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* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

status_t FLEXIO_12S_ TransferGetSendCount(FLEXIO_I2S_Type *base, flexio_i2s_handle_t
*handle, size_t *count)

Gets the remaining bytes to be sent.
Parameters
* base — Pointer to FLEXIO_I2S_Type structure.

* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

* count — Bytes sent.
Return values
* kStatus_ Success — Succeed get the transfer count.

* kStatus_ NoTransferInProgress— There is not a non-blocking transaction cur-
rently in progress.

status_t FLEXIO_12S_ TransferGetReceiveCount(FLEXIO_I2S_Type *base, flexio_i2s_handle_t
*handle, size_t *count)

Gets the remaining bytes to be received.
Parameters
* base — Pointer to FLEXIO_I2S_Type structure.

* handle — Pointer to flexio_i2s_handle_t structure which stores the transfer
state

* count — Bytes recieved.
Return values
* kStatus_ Success — Succeed get the transfer count.

* kStatus_ NoTransferInProgress — There is not a non-blocking transaction cur-
rently in progress.

Returns
count Bytes received.

void FLEXIO_12S_TransferTxHandleIRQ(void *i2sBase, void *i2sHandle)
Tx interrupt handler.

Parameters
* i2sBase — Pointer to FLEXIO_I2S_Type structure.
* i2sHandle — Pointer to flexio_i2s_handle_t structure

void FLEXIO 12S_TransferRxHandleIRQ(void *i2sBase, void *i2sHandle)
Rx interrupt handler.

Parameters
* i2sBase — Pointer to FLEXIO_I2S_Type structure.
» i2sHandle — Pointer to flexio_i2s_handle_t structure.

FSL FLEXIO_I2S DRIVER_VERSION
FlexIO I2S driver version 2.2.2.
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FlexIO I2S transfer status.
Values:

enumerator kStatus_ FLEXIO 12S Idle
FlexIO I12S is in idle state

enumerator kStatus_ FLEXIO_12S_TxBusy
FlexIO I2S Tx is busy

enumerator kStatus_ FLEXIO_12S_RxBusy
FlexIO I2S Tx is busy

enumerator kStatus  FLEXIO 12S Error
FlexIO I2S error occurred

enumerator kStatus_ FLEXIO_12S_ QueueFull
FlexIO I12S transfer queue is full.

enumerator kStatus_ FLEXIO_ I2S Timeout
FlexIO I2S timeout polling status flags.

enum _flexio i2s master_slave
Master or slave mode.
Values:

enumerator kFLEXIO 12S Master
Master mode

enumerator kFLEXIO 12S Slave
Slave mode

_flexio_i2s_interrupt_enable Define FlexIO FlexIO I2S interrupt mask.
Values:

enumerator kFLEXIO_12S_TxDataRegEmptyInterruptEnable
Transmit buffer empty interrupt enable.

enumerator kFLEXIO_12S_RxDataRegFulllnterruptEnable
Receive buffer full interrupt enable.

_flexio_i2s_status_flags Define FlexIO FlexIO I2S status mask.
Values:

enumerator kFLEXIO_I2S_TxDataRegEmptyFlag
Transmit buffer empty flag.

enumerator kFLEXIO_I2S_RxDataRegFullFlag
Receive buffer full flag.

enum _flexio i2s sample rate
Audio sample rate.
Values:

enumerator kKFLEXIO_12S_SampleRate8KHz
Sample rate 8000Hz
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enumerator kFLEXIO_12S_SampleRate11025Hz
Sample rate 11025Hz

enumerator kFLEXIO_I2S_SampleRatel12KHz
Sample rate 12000Hz

enumerator kFLEXIO_12S_SampleRatel6 KHz
Sample rate 16000Hz

enumerator kFLEXIO_12S_SampleRate22050Hz
Sample rate 22050Hz

enumerator kFLEXIO_I12S_ SampleRate24KHz
Sample rate 24000Hz

enumerator kFLEXIO_I12S_ SampleRate32KHz
Sample rate 32000Hz

enumerator kFLEXIO_I12S_ SampleRate44100Hz
Sample rate 44100Hz

enumerator kFLEXIO_I12S_ SampleRate48KHz
Sample rate 48000Hz

enumerator kFLEXIO_I2S_SampleRate96KHz
Sample rate 96000Hz

enum _flexio i2s word width
Audio word width.
Values:

enumerator kFLEXIO_12S_ WordWidth8bits
Audio data width 8 bits
enumerator kFLEXIO 12S_ WordWidth16bits
Audio data width 16 bits
enumerator kFLEXIO 12S_ WordWidth24bits
Audio data width 24 bits
enumerator kFLEXIO 12S_ WordWidth32bits
Audio data width 32 bits
typedef struct _flexio_i2s_type FLEXIO_I2S_ Type
Define FlexIO I2S access structure typedef.
typedef enum _flexio_i2s_master_slave flexio__i2s_master_slave_t
Master or slave mode.
typedef struct _flexio_i2s_config flexio_i2s_ config_t
FlexIO I2S configure structure.
typedef struct _flexio_i2s_format flexio_i2s_format_t
FlexIO I2S audio format, FlexIO I2S only support the same format in Tx and Rx.
typedef enum _flexio_i2s_sample_rate flexio_i2s_sample_rate_t
Audio sample rate.
typedef enum _flexio_i2s_word_width flexio_i2s_ word_ width_ t
Audio word width.
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typedef struct _flexio_i2s_transfer flexio_i2s_ transfer_t
Define FlexIO I2S transfer structure.

typedef struct _flexio_i2s_handle flexio_i2s_handle_t

typedef void (*flexio_i2s_ callback_t)(FLEXIO_I2S_Type *base, flexio_i2s_handle_t *handle,

status_t status, void *userData)

FlexIO 12S xfer callback prototype.
125 RETRY_ TIMES

Retry times for waiting flag.

FLEXIO_I2S_XFER_QUEUE_SIZE

FlexIO I2S transfer queue size, user can refine it according to use case.

struct _ flexio i2s_ type

#include <fsl_flexio_i2s.h> Define FlexIO 12S access structure typedef.

Public Members
FLEXIO_Type *flexioBase
FlexIO base pointer

uint8_t txPinIndex
Tx data pin index in FlexIO pins

uint8_t rxPinIndex
Rx data pin index

uint8_t belkPinIndex
Bit clock pin index

uint8_t fsPinIndex
Frame sync pin index

uint8_t txShifterIndex
Tx data shifter index

uint8_t rxShifterIndex
Rx data shifter index

uint8_t belkTimerIndex
Bit clock timer index

uint8_t fsTimerIndex
Frame sync timer index

struct _ flexio_ i2s_ config

#include <fsl_flexio_i2s.h> FlexIO 12S configure structure.

Public Members

bool enablel2S
Enable FlexIO I2S

flexio_i2s_master_slave_t masterSlave
Master or slave

flexio_pin_polarity_t txPinPolarity
Tx data pin polarity, active high or low
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flexio_pin_polarity_t rxPinPolarity
Rx data pin polarity
flexio_pin_polarity_t bclkPinPolarity
Bit clock pin polarity
flexio_pin_polarity_t fsPinPolarity
Frame sync pin polarity
flexio_shifter_timer_polarity_t txTimerPolarity
Tx data valid on bclk rising or falling edge

flexio_shifter_timer_polarity_t rxTimerPolarity
Rx data valid on bclk rising or falling edge

struct flexio i2s format

#include <fsl _flexio_i2s.h> FlexIO 12S audio format, FlexIO I2S only support the same format

in Tx and Rx.

Public Members

uint8_t bitWidth
Bit width of audio data, always 8/16/24/32 bits

uint32_t sampleRate_ Hz
Sample rate of the audio data

struct flexio i2s transfer
#include <fsl_flexio_i2s.h> Define FlexIO I2S transfer structure.

Public Members
uint8_t *data
Data buffer start pointer

size_t dataSize
Bytes to be transferred.

struct flexio i2s handle
#include <fsl_flexio_i2s.h> Define FlexIO I2S handle structure.

Public Members
uint32_t state
Internal state

flexio_i2s_callback_t callback
Callback function called at transfer event

void *userData
Callback parameter passed to callback function

uint8_t bitWidth

Bit width for transfer, 8/16/24/32bits
flexio_i2s_transfer_t queue[(4U)]

Transfer queue storing queued transfer
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size_t transferSize[(4U)]
Data bytes need to transfer

volatile uint8_t queueUser
Index for user to queue transfer

volatile uint8_t queueDriver
Index for driver to get the transfer data and size

2.16 FlexIO SPI Driver

void FLEXIO_SPI_MasterInit(FLEXIO_SPI Type *base, flexio_spi_master_config_t
*masterConfig, uint32_t srcClock_Hz)

Ungates the FlexIO clock, resets the FlexIO module, configures the FlexIO SPI master
hardware, and configures the FlexIO SPI with FlexIO SPI master configuration. The
configuration structure can be filled by the user, or be set with default values by the
FLEXIO_SPI_MasterGetDefaultConfig().

Example

FLEXIO_SPI_Type spiDev = {

flexioBase = FLEXIO,

.SDOPinIndex = 0,

.SDIPinIndex = 1,

.SCKPinIndex = 2,

.CSnPinIndex = 3,

.shifterIndex = {0,1},

timerIndex = {0,1}

b

flexio_spi__master__config_t config = {
.enableMaster = true,

.enableInDoze = false,

.enableInDebug = true,

.enableFastAccess = false,

.baudRate_ Bps = 500000,

.phase = kFLEXIO_ SPI_ ClockPhaseFirstEdge,
.direction = kFLEXIO_ SPI_ MsbFirst,
.dataMode = kFLEXIO_ SPI 8BitMode

};

FLEXIO_ SPI_MasterInit(&spiDev, &config, srcClock_Hz);

Note: 1.FlexIO SPI master only support CPOL = 0, which means clock inactive low. 2.For
FlexIO SPImaster, the input valid time is 1.5 clock cycles, for slave the output valid time is 2.5
clock cycles. So if FlexIO SPI master communicates with other spi IPs, the maximum baud
rate is FlexIO clock frequency divided by 2*2=4. If FlexIO SPI master communicates with
FlexIO SPIslave, the maximum baud rate is FlexIO clock frequency divided by (1.5+2.5)*2=8.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
» masterConfig — Pointer to the flexio_spi_master_config_t structure.

* srcClock  Hz — FlexIO source clock in Hz.
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void FLEXIO_SPI_ MasterDeinit(FLEXIO_SPI Type *base)

Resets the FlexIO SPI timer and shifter config.
Parameters
* base — Pointer to the FLEXIO_SPI_Type.

void FLEXIO SPI_MasterGetDefaultConfig(flexio_spi_master_config_t *masterConfig)

Gets the default configuration to configure the FlexIO SPI master. The configuration can be
used directly by calling the FLEXIO_SPI_MasterConfigure(). Example:

flexio__spi__master__config_t masterConfig;
FLEXIO_ SPI_MasterGetDefault Config(&masterConfig);

Parameters

* masterConfig — Pointer to the flexio_spi_master_config_t structure.

void FLEXIO__SPI_ Slavelnit(FLEXIO_SPI_Type *base, flexio_spi_slave_config t *slaveConfig)

Ungates the FlexIO clock, resets the FlexIO module, configures the FlexIO SPI slave hard-
ware configuration, and configures the FlexIO SPI with FlexIO SPI slave configuration.
The configuration structure can be filled by the user, or be set with default values by the
FLEXIO_SPI_SlaveGetDefaultConfig().

Note: 1.0nly one timerisneeded in the FlexIO SPIslave. As aresult, the second timer index
is ignored. 2.FlexIO SPI slave only support CPOL = 0, which means clock inactive low. 3.For
FlexIO SPImaster, the input valid time is 1.5 clock cycles, for slave the output valid time is 2.5
clock cycles. So if FlexIO SPI slave communicates with other spiIPs, the maximum baud rate
is FlexIO clock frequency divided by 3*2=6. If FlexIO SPI slave communicates with FlexIO
SPI master, the maximum baud rate is FlexIO clock frequency divided by (1.5+2.5)*2=8.
Example

FLEXIO_SPI Type spiDev = {
flexioBase = FLEXIO,
.SDOPinIndex = 0,
.SDIPinIndex = 1,
.SCKPinlndex = 2,
.CSnPinlIndex = 3,

.shifterIndex = {0,1},
timerIndex = {0}

J§
flexio_spi_slave_ config_t config = {
.enableSlave = true,

.enableInDoze = false,

.enableInDebug = true,

.enableFastAccess = false,

.phase = kKFLEXIO_ SPI_ ClockPhaseFirstEdge,
.direction = kKFLEXIO_ SPI_MsbFirst,
.dataMode = kFLEXIO__SPI_8BitMode

i

FLEXIO_ SPI_ Slavelnit(&spiDev, &config);

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* slaveConfig — Pointer to the flexio_spi_slave_config_t structure.
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void FLEXIO_SPI_ SlaveDeinit(FLEXIO_SPI Type *base)
Gates the FlexIO clock.

Parameters
* base — Pointer to the FLEXIO_SPI_Type.

void FLEXIO SPI_ SlaveGetDefaultConfig(flexio_spi_slave_config_t *slaveConfig)

Gets the default configuration to configure the FlexIO SPI slave. The configuration can be
used directly for calling the FLEXIO_SPI_SlaveConfigure(). Example:

flexio__spi_ slave_ config_ t slaveConfig;
FLEXIO_ SPI_ SlaveGetDefaultConfig(&slaveConfig);

Parameters
* slaveConfig — Pointer to the flexio_spi_slave_config_t structure.

uint32_t FLEXIO_SPI_ GetStatusFlags(FLEXIO_SPI_Type *base)
Gets FlexIO SPI status flags.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

Returns
status flag; Use the status flag to AND the following flag mask and get the sta-
tus.

« KFLEXIO_SPI_TXEmptyFlag
« KFLEXIO_SPI RxEmptyFlag

void FLEXIO_SPI_ ClearStatusFlags(FLEXIO_SPI Type *base, uint32_t mask)
Clears FlexIO SPI status flags.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

» mask — status flag The parameter can be any combination of the following
values:

— KkFLEXIO_SPI_TxEmptyFlag
— KFLEXIO_SPI_RxEmptyFlag

void FLEXIO_SPI_ Enablelnterrupts(FLEXIO_SPI_Type *base, uint32_t mask)
Enables the FlexIO SPI interrupt.

This function enables the FlexIO SPI interrupt.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* mask — interrupt source. The parameter can be any combination of the
following values:

— KFLEXIO_SPI_RxFullinterruptEnable
— KFLEXIO_SPI_TXEmptyInterruptEnable

void FLEXIO_ SPI_ DisableInterrupts(FLEXIO_SPI_Type *base, uint32_t mask)
Disables the FlexIO SPI interrupt.

This function disables the FlexIO SPI interrupt.
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Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* mask — interrupt source The parameter can be any combination of the fol-
lowing values:

— KFLEXIO_SPI_RxFullinterruptEnable
— KFLEXIO_SPI_TXEmptyInterruptEnable

void FLEXIO SPI_EnableDMA (FLEXIO_SPI Type *base, uint32_t mask, bool enable)

Enables/disables the FlexIO SPI transmit DMA. This function enables/disables the FlexIO SPI
Tx DMA, which means that asserting the KFLEXIO_SPI_TxEmptyFlag does/doesn’t trigger
the DMA request.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
* mask — SPI DMA source.
* enable — True means enable DMA, false means disable DMA.

static inline uint32_t FLEXIO_ SPI_ GetTxDataRegister Address(FLEXIO_SPI_Type *base,
flexio_spi_shift_direction_t
direction)

Gets the FlexIO SPI transmit data register address for MSB first transfer.
This function returns the SPI data register address, which is mainly used by DMA/eDMA.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
¢ direction — Shift direction of MSB first or LSB first.

Returns
FlexIO SPI transmit data register address.

static inline uint32_t FLEXIO_ SPI_ GetRxDataRegister Address(FLEXIO_SPI_Type *base,
flexio_spi_shift_direction_t
direction)

Gets the FlexIO SPI receive data register address for the MSB first transfer.
This function returns the SPI data register address, which is mainly used by DMA/eDMA.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
¢ direction — Shift direction of MSB first or LSB first.

Returns
FlexIO SPI receive data register address.

static inline void FLEXIO_ SPI_Enable(FLEXIO_SPI_Type *base, bool enable)
Enables/disables the FlexIO SPI module operation.

Parameters
* base — Pointer to the FLEXIO_SPI_Type.
* enable — True to enable, false does not have any effect.

void FLEXIO_SPI_MasterSetBaudRate(FLEXIO_SPI_Type *base, uint32_t baudRate_Bps,
uint32_t srcClockHz)

Sets baud rate for the FlexIO SPI transfer, which is only used for the master.

Parameters
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* base — Pointer to the FLEXIO_SPI_Type structure.
* baudRate Bps— Baud Rate needed in Hz.
» srcClockHz — SPI source clock frequency in Hz.

static inline void FLEXIO_SPI_WriteData(FLEXIO_SPI Type *base, flexio_spi_shift_direction _t
direction, uint32_t data)

Writes one byte of data, which is sent using the MSB method.

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 API.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

¢ direction — Shift direction of MSB first or LSB first.
* data — 8/16/32 bit data.

static inline uint32_t FLEXIO_ SPI_ReadData(FLEXIO_SPI Type *base,
flexio_spi_shift_direction_t direction)

Reads 8 bit/16 bit data.

Note: This is a non-blocking API, which returns directly after the data is read from the
data register. Ensure that the RxFullFlag is asserted before calling this APL

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
¢ direction — Shift direction of MSB first or LSB first.

Returns
8 bit/16 bit data received.

status_t FLEXIO_ SPI_WriteBlocking(FLEXIO_SPI_Type *base, flexio_spi_shift_direction_t
direction, const uint8_t *buffer, size_t size)

Sends a buffer of data bytes.

Note: This function blocks using the polling method until all bytes have been sent.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
* direction — Shift direction of MSB first or LSB first.
* buffer — The data bytes to send.
* size — The number of data bytes to send.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus. FLEXIO_SPI Timeout — The transfer timed out and was aborted.
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status_t FLEXIO_ SPI_ ReadBlocking(FLEXIO_SPI_Type *base, flexio_spi_shift_direction _t
direction, uint8_t *buffer, size_t size)

Receives a buffer of bytes.

Note: This function blocks using the polling method until all bytes have been received.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
* direction — Shift direction of MSB first or LSB first.
* buffer — The buffer to store the received bytes.
* size — The number of data bytes to be received.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus FLEXIO SPI Timeout — The transfer timed out and was aborted.

status_t FLEXIO__SPI_ MasterTransferBlocking(FLEXIO_SPI Type *base, flexio_spi_transfer._t
*xfer)

Receives a buffer of bytes.

Note: This function blocks via polling until all bytes have been received.

Parameters
* base — pointer to FLEXIO_SPI_Type structure
* xfer — FlexIO SPI transfer structure, see flexio_spi_transfer_t.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ FLEXIO_SPI_Timeout — The transfer timed out and was aborted.

void FLEXIO_SPI_ FlushShifters(FLEXIO_SPI Type *base)
Flush tx/rx shifters.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

status_t FLEXIO_SPI_ MasterTransferCreateHandle(FLEXIO_SPI_Type *base,
flexio_spi_master_handle_t *handle,
flexio_spi_master._transfer_callback_t
callback, void *userData)

Initializes the FlexIO SPI Master handle, which is used in transactional functions.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_master_handle_t structure to store the
transfer state.

* callback — The callback function.
* userData — The parameter of the callback function.

Return values
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* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/ISR table out of range.

status_t FLEXIO_SPI_MasterTransferNonBlocking(FLEXIO_SPI_Type *base,
flexio_spi_master_handle_t *handle,
flexio_spi_transfer_t *xfer)

Master transfer data using IRQ.

This function sends data using IRQ. This is a non-blocking function, which returns right
away. When all data is sent out/received, the callback function is called.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_master_handle_t structure to store the
transfer state.

o xfer — FlexIO SPI transfer structure. See flexio_spi_transfer_t.
Return values
* kStatus_ Success — Successfully start a transfer.
* kStatus_ InvalidArgument — Input argument is invalid.
* kStatus_ FLEXIO_SPI_Busy — SPI is not idle, is running another transfer.

void FLEXIO_SPI_MasterTransferAbort(FLEXIO_SPI Type *base, flexio_spi master_handle_t
*handle)

Aborts the master data transfer, which used IRQ.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_master_handle_t structure to store the
transfer state.

status_t FLEXIO_ SPI_ MasterTransferGetCount(FLEXIO_SPI_Type *base,
flexio_spi_master_handle_t *handle, size_t
*count)

Gets the data transfer status which used IRQ.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_master_handle_t structure to store the
transfer state.

* count— Number of bytes transferred so far by the non-blocking transaction.
Return values

* kStatus_ InvalidArgument — count is Invalid.

* kStatus_ Success — Successfully return the count.

void FLEXIO_SPI_ MasterTransferHandleIRQ(void *spiType, void *spiHandle)
FlexIO SPI master IRQ handler function.

Parameters
* spiType — Pointer to the FLEXIO_SPI_Type structure.

* spiHandle — Pointer to the flexio_spi_master_handle_t structure to store the
transfer state.
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status_t FLEXIO_SPI_ SlaveTransferCreateHandle(FLEXIO_SPI_Type *base,
flexio_spi_slave_handle_t *handle,
flexio_spi_slave_transfer_callback _t callback,

void *userData)
Initializes the FlexIO SPI Slave handle, which is used in transactional functions.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_slave_handle_t structure to store the
transfer state.

* callback — The callback function.
* userData — The parameter of 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_ SPI_ SlaveTransferNonBlocking(FLEXIO_SPI_Type *base,
flexio_spi_slave_handle_t *handle,

flexio_spi_transfer_t *xfer)

Slave transfer data using IRQ.

This function sends data using IRQ. This is a non-blocking function, which returns right
away. When all data is sent out/received, the callback function is called.

Parameters
* handle — Pointer to the flexio_spi_slave_handle_t structure to store the
transfer state.

* base — Pointer to the FLEXIO_SPI_Type structure.

o xfer — FlexIO SPI transfer structure. See flexio_spi_transfer_t.

Return values
* kStatus_ Success — Successfully start a transfer.
* kStatus_InvalidArgument — Input argument is invalid.
* kStatus_ FLEXIO_SPI_Busy - SPIis notidle; it is running another transfer.

static inline void FLEXIO_SPI_ SlaveTransferAbort(FLEXIO_SPI Type *base,
flexio_spi_slave_handle_t *handle)

Aborts the slave data transfer which used IRQ, share same API with master.

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
* handle — Pointer to the flexio_spi_slave_handle_t structure to store the
transfer state.

static inline status_t FLEXIO_SPI_ SlaveTransferGetCount(FLEXIO_SPI Type *hase,
flexio_spi_slave_handle_t *handle,

size_t *count)
Gets the data transfer status which used IRQ, share same API with master.
Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.

* handle — Pointer to the flexio_spi_slave_handle_t structure to store the
transfer state.
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* count— Number of bytes transferred so far by the non-blocking transaction.
Return values

* kStatus_ Invalid Argument — count is Invalid.

* kStatus_ Success — Successfully return the count.

void FLEXIO_SPI_ SlaveTransferHandleIRQ(void *spiType, void *spiHandle)
FlexIO SPI slave IRQ handler function.

Parameters
* spiType — Pointer to the FLEXIO_SPI_Type structure.

* spiHandle — Pointer to the flexio_spi_slave_handle_t structure to store the
transfer state.

FSL FLEXIO SPI DRIVER_ VERSION
FlexIO SPI driver version.

Error codes for the FlexIO SPI driver.
Values:

enumerator kStatus_ FLEXIO__SPI_ Busy
FlexIO SPI is busy.

enumerator kStatus FLEXIO SPI Idle
SPIis idle

enumerator kStatus_ FLEXIO__SPI_ Error
FlexIO SPI error.
enumerator kStatus_ FLEXIO _SPI_Timeout
FlexIO SPI timeout polling status flags.
enum _ flexio spi_clock phase
FlexIO SPI clock phase configuration.
Values:

enumerator kFLEXIO SPI_ ClockPhaseFirstEdge
First edge on SPSCK occurs at the middle of the first cycle of a data transfer.

enumerator kFLEXIO_SPI_ ClockPhaseSecondEdge
First edge on SPSCK occurs at the start of the first cycle of a data transfer.
enum _ flexio_spi_ shift_ direction
FlexIO SPI data shifter direction options.
Values:

enumerator kFLEXIO__SPI_MsbFirst

Data transfers start with most significant bit.
enumerator kFLEXIO_SPI_LsbFirst

Data transfers start with least significant bit.

enum _ flexio spi_data_ bitcount_ mode
FlexIO SPI data length mode options.
Values:

enumerator kFLEXIO SPI 8BitMode
8-bit data transmission mode.
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enumerator kFLEXIO SPI 16BitMode
16-bit data transmission mode.

enumerator kFLEXIO SPI 32BitMode
32-bit data transmission mode.

enum _ flexio_spi_ interrupt__enable
Define FlexIO SPI interrupt mask.
Values:

enumerator kFLEXIO SPI_TxEmptyInterruptEnable
Transmit buffer empty interrupt enable.

enumerator kKFLEXIO__SPI RxFulllnterruptEnable
Receive buffer full interrupt enable.

enum _ flexio_spi_ status_ flags

Define FlexIO SPI status mask.

Values:

enumerator kFLEXIO SPI_TxBufferEmptyFlag
Transmit buffer empty flag.

enumerator kFLEXIO_ SPI_RxBufferFullFlag
Receive buffer full flag.

enum _ flexio spi_dma_ enable

Define FlexIO SPI DMA mask.

Values:

enumerator kFLEXIO_SPI_TxDmaEnable
Tx DMA request source

enumerator kFLEXIO_SPI_ RxDmaEnable
Rx DMA request source

enumerator kFLEXIO_SPI_DmaAllEnable
All DMA request source

enum _ flexio_spi_transfer flags
Define FlexIO SPI transfer flags.

Note: Use kFLEXIO_SPI_csContinuous and one of the other flags to OR together to form the

transfer flag.

Values:

enumerator kKFLEXIO__SPI_8bitMsb
FlexIO SPI 8-bit MSB first

enumerator kKFLEXIO_SPI_ 8bitLsb
FlexIO SPI 8-bit LSB first

enumerator kKFLEXIO_SPI_16bitMsb
FlexIO SPI 16-bit MSB first

enumerator kFLEXIO SPI 16bitLsb
FlexIO SPI 16-bit LSB first
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enumerator kFLEXIO SPI 32bitMsb
FlexIO SPI 32-bit MSB first

enumerator kFLEXIO SPI 32bitLsb
FlexIO SPI 32-bit LSB first

enumerator kFLEXIO_ SPI c¢sContinuous
Enable the CS signal continuous mode
typedef enum _flexio_spi_clock _phase flexio_spi_ clock phase_t
FlexIO SPI clock phase configuration.
typedef enum _flexio_spi_shift_direction flexio_spi_ shift_ direction_t
FlexIO SPI data shifter direction options.

typedef enum _flexio_spi_data_bitcount_mode flexio_spi_ data_ bitcount_mode_ t
FlexIO SPI data length mode options.

typedef struct _flexio_spi_type FLEXIO SPI_Type
Define FlexIO SPI access structure typedef.

typedef struct _flexio_spi master_config flexio_spi_master config t
Define FlexIO SPI master configuration structure.

typedef struct _flexio_spi_slave_config flexio_spi_slave_config_t
Define FlexIO SPI slave configuration structure.

typedef struct _flexio_spi_transfer flexio_spi_ transfer_t
Define FlexIO SPI transfer structure.

typedef struct _flexio_spi_master_handle flexio_spi_ master_handle_t
typedef for flexio_spi_master_handle_t in advance.

typedef flexio_spi_master_handle_t flexio_spi_slave_handle_t
Slave handle is the same with master handle.

typedef void (*flexio_spi_ master_transfer callback_t)(FLEXIO_SPI_Type *base,
flexio_spi_master_handle_t *handle, status_t status, void *userData)

FlexIO SPI master callback for finished transmit.

typedef void (*flexio_ spi_slave_ transfer_ callback t)(FLEXIO_SPI Type *base,
flexio_spi_slave_handle_t *handle, status_t status, void *userData)

FlexIO SPI slave callback for finished transmit.
FLEXIO_SPI__DUMMYDATA

FlexIO SPI dummy transfer data, the data is sent while txData is NULL.
SPI_RETRY_TIMES

Retry times for waiting flag.
FLEXIO_SPI_XFER_DATA_FORMAT(flag)

Get the transfer data format of width and bit order.
struct _ flexio_spi_ type

#include <fsl_flexio_spi.h> Define FlexIO SPI access structure typedef.

Public Members

FLEXIO_Type *flexioBase
FlexIO base pointer.
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uint8_t SDOPinIndex

Pin select for data output. To set SDO pin in Hi-Z state, user needs to mux the pin as
GPIO input and disable all pull up/down in application.

uint8_t SDIPinIndex
Pin select for data input.
uint8_t SCKPinIndex
Pin select for clock.
uint8_t CSnPinIndex
Pin select for enable.
uint8_t shifterIndex[2]
Shifter index used in FlexIO SPI.

uint8_t timerIndex[2]
Timer index used in FlexIO SPI.

struct _ flexio_ spi_ master_ config

#include <fsl_flexio_spi.h> Define FlexIO SPI master configuration structure.

Public Members

bool enableMaster
Enable/disable FlexIO SPI master after configuration.

bool enableInDoze

Enable/disable FlexIO operation in doze mode.
bool enableInDebug

Enable/disable FlexIO operation in debug mode.

bool enableFast Access
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.
flexio_spi_clock_phase_t phase
Clock phase.
flexio_spi_data_bitcount_mode_t dataMode
8bit or 16bit mode.

struct _flexio_spi_slave_config

#include <fsl_flexio_spi.h> Define FlexIO SPI slave configuration structure.

Public Members
bool enableSlave
Enable/disable FlexIO SPI slave after configuration.

bool enableInDoze
Enable/disable FlexIO operation in doze mode.

bool enableInDebug
Enable/disable FlexIO operation in debug mode.
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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.

flexio_spi_clock_phase_t phase
Clock phase.

flexio_spi_data_bitcount_mode_t dataMode
8bit or 16bit mode.

struct _ flexio spi_ transfer
#include <fsl_flexio_spi.h> Define FlexIO SPI transfer structure.

Public Members
const uint8_t *txData
Send buffer.

uint8_t *rxData
Receive buffer.

size_t dataSize
Transfer bytes.

uint8_t flags
FlexIO SPI control flag, MSB first or LSB first.

struct _ flexio_spi_master handle
#include <fsl_flexio_spi.h> Define FlexIO SPI handle structure.

Public Members
const uint8_t *txData
Transfer buffer.

uint8_t *rxData

Receive buffer.
size_t transferSize

Total bytes to be transferred.
volatile size_t txRemainingBytes

Send data remaining in bytes.
volatile size_t rxRemainingBytes

Receive data remaining in bytes.
volatile uint32_t state

FlexIO SPI internal state.

uint8_t bytePerFrame

SPI mode, 2bytes or 1byte in a frame
flexio_spi_shift_direction_t direction

Shift direction.

flexio_spi_master_transfer_callback _t callback
FlexIO SPI callback.
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void *userData
Callback parameter.

bool isCsContinuous
Is current transfer using CS continuous mode.

uint32_t timer1Cfg
TIMER1 TIMCFG regiser value backup.

2.17 FlexIO UART Driver

status_t FLEXIO_UART_Init(FLEXIO_UART Type *base, const flexio_uart_config_t *userConfig,
uint32_t srcClock_Hz)
Ungates the FlexIO clock, resets the FlexIO module, configures FlexIO UART hardware, and

configures the FlexIO UART with FlexIO UART configuration. The configuration structure
can be filled by the user or be set with default values by FLEXIO_UART_GetDefaultConfig().

Example

FLEXIO_UART_Type base = {
flexioBase = FLEXIO,
TxPinIndex = 0,

.RxPinIndex = 1,

shifterIndex = {0,1},
timerIndex = {0,1}

};

flexio_uart_config_t config = {
.enableInDoze = false,
.enableInDebug = true,
.enableFastAccess = false,
.baudRate_Bps = 115200U,
.bitCountPerChar = 8

FLEXIO_UART_ Init(base, &config, srcClock_ Hz);

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* userConfig — Pointer to the flexio_uart_config_t structure.
* srcClock_ Hz — FlexIO source clock in Hz.
Return values
* kStatus_ Success — Configuration success.

* kStatus_ FLEXIO_UART_ BaudrateNotSupport — Baudrate is not supported
for current clock source frequency.

void FLEXIO_UART_ Deinit(FLEXIO_UART Type *base)
Resets the FlexIO UART shifter and timer config.

Note: After calling this API, call the FLEXO_UART Init to use the FlexIO UART module.

Parameters
* base — Pointer to FLEXIO_UART_Type structure
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void FLEXIO__UART_ GetDefaultConfig(flexio_uart_config_t *userConfig)

Gets the default configuration to configure the FlexIO UART. The configuration can be used
directly for calling the FLEXIO_UART _Init(). Example:

flexio_uart_ config_t config;
FLEXIO_UART_ GetDefaultConfig(&userConfig);

Parameters
* userConfig — Pointer to the flexio_uart_config_t structure.

uint32_t FLEXIO_UART GetStatusFlags(FLEXIO_UART_Type *base)
Gets the FlexIO UART status flags.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

Returns
FlexIO UART status flags.

void FLEXIO UART_ ClearStatusFlags(FLEXIO_UART Type *base, uint32_t mask)
Gets the FlexIO UART status flags.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* mask — Status flag. The parameter can be any combination of the following
values:

— KFLEXIO_UART TxDataRegEmptyFlag
— KFLEXIO_UART_RxEmptyFlag
— KFLEXIO_UART_RxOverRunFlag

void FLEXIO UART_ Enablelnterrupts(FLEXIO_UART_Type *base, uint32_t mask)
Enables the FlexIO UART interrupt.

This function enables the FlexIO UART interrupt.
Parameters
* base — Pointer to the FLEXIO_UART Type structure.
* mask — Interrupt source.

void FLEXIO_ UART_ DisableInterrupts(FLEXIO_UART_Type *base, uint32_t mask)
Disables the FlexIO UART interrupt.

This function disables the FlexIO UART interrupt.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* mask — Interrupt source.

static inline uint32_t FLEXIO_UART_ GetTxDataRegisterAddress(FLEXIO_UART_Type *base)
Gets the FlexIO UARt transmit data register address.

This function returns the UART data register address, which is mainly used by DMA/eDMA.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
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Returns
FlexIO UART transmit data register address.

static inline uint32_t FLEXIO_UART GetRxDataRegisterAddress(FLEXIO_UART _Type *base)
Gets the FlexIO UART receive data register address.

This function returns the UART data register address, which is mainly used by DMA/eDMA.
Parameters
* base — Pointer to the FLEXIO_UART Type structure.

Returns
FlexIO UART receive data register address.

static inline void FLEXIO_UART_EnableTxDMA (FLEXIO_UART _Type *base, bool enable)

Enables/disables the FlexIO UART transmit DMA. This function enables/disables the
FlexIO UART Tx DMA, which means asserting the KFLEXIO_UART TxDataRegEmptyFlag
does/doesn’t trigger the DMA request.

Parameters
* base — Pointer to the FLEXIO_UART Type structure.
* enable — True to enable, false to disable.

static inline void FLEXIO__UART_ EnableRxDMA (FLEXIO_UART_Type *base, bool enable)

Enables/disables the FlexIO UART receive DMA. This function enables/disables the FlexIO
UART Rx DMA, which means asserting KFLEXIO_UART RxDataRegFullFlag does/doesn’t
trigger the DMA request.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* enable — True to enable, false to disable.

static inline void FLEXIO_UART__Enable(FLEXIO_UART _Type *base, bool enable)
Enables/disables the FlexIO UART module operation.

Parameters
* base — Pointer to the FLEXIO_UART _Type.
* enable — True to enable, false does not have any effect.

static inline void FLEXIO_UART_ WriteByte(FLEXIO_UART_Type *base, const uint8_t *buffer)
Writes one byte of data.

Note: This is a non-blocking API, which returns directly after the data is put into the data
register. Ensure that the TXEmptyFlag is asserted before calling this API.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* buffer — The data bytes to send.

static inline void FLEXIO_UART_ ReadByte(FLEXIO_UART _Type *base, uint8_t *buffer)
Reads one byte of data.

Note: This is a non-blocking API, which returns directly after the data is read from the
data register. Ensure that the RxFullFlag is asserted before calling this AP
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Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* buffer — The buffer to store the received bytes.

status_t FLEXIO_UART_WriteBlocking(FLEXIO_UART_Type *base, const uint8_t *txData, size_t
txSize)

Sends a buffer of data bytes.

Note: This function blocks using the polling method until all bytes have been sent.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* txData — The data bytes to send.
* txSize — The number of data bytes to send.

Return values

* kStatus FLEXIO UART Timeout — Transmission timed out and was
aborted.

* kStatus_ Success — Successfully wrote all data.

status_t FLEXIO_UART_ReadBlocking(FLEXIO_UART _Type *base, uint8_t *rxData, size_t
rxSize)

Receives a buffer of bytes.

Note: This function blocks using the polling method until all bytes have been received.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.
* rxData — The buffer to store the received bytes.
* rxSize — The number of data bytes to be received.
Return values

* kStatus FLEXIO UART Timeout — Transmission timed out and was
aborted.

* kStatus_ Success — Successfully received all data.

status_t FLEXIO_UART_ TransferCreateHandle(FLEXIO_UART _Type *base, flexio_uart_handle_t
*handle, flexio_uart_transfer_callback_t callback,
void *userData)

Initializes the UART handle.

This function initializes the FlexIO UART handle, which can be used for other FlexIO UART
transactional APIs. Call this API once to get the initialized handle.

The UART driver supports the “background” receiving, which means that users can set up
a RX ring buffer optionally. Data received is stored into the ring buffer even when the user
doesn’t call the FLEXIO_UART _TransferReceiveNonBlocking() API. If there is already data
received in the ring buffer, users can get the received data from the ring buffer directly.
The ring buffer is disabled if passing NULL as ringBuffer.

Parameters
* base — to FLEXIO_UART _Type structure.
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* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

* callback — The callback function.
* userData — The parameter of the callback function.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/ISR table out of range.

void FLEXIO_UART_ TransferStartRingBuffer(FLEXIO_UART _Type *base, flexio_uart_handle_t
*handle, uint8_t *ringBuffer, size_t
ringBufferSize)

Sets up the RX ring buffer.
This function sets up the RX ring buffer to a specific UART handle.

When the RX ring buffer is used, data received is stored into the ring buffer even when the
user doesn’t call the UART_ReceiveNonBlocking() APIL If there is already data received in
the ring buffer, users can get the received data from the ring buffer directly.

Note: When using the RX ring buffer, one byte is reserved for internal use. In other words,
if ringBufferSize is 32, only 31 bytes are used for saving data.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

* ringBuffer — Start address of ring buffer for background receiving. Pass
NULL to disable the ring buffer.

* ringBufferSize — Size of the ring buffer.

void FLEXIO_UART_ TransferStopRingBuffer(FLEXIO_UART _Type *base, flexio_uart_handle_t
*handle)

Aborts the background transfer and uninstalls the ring buffer.
This function aborts the background transfer and uninstalls the ring buffer.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

status_t FLEXIO_UART_ TransferSendNonBlocking(FLEXIO_UART_Type *base,
flexio_uart_handle_t *handle,
flexio_uart_transfer_t *xfer)
Transmits a buffer of data using the interrupt method.
This function sends data using an interrupt method. This is a non-blocking function, which
returns directly without waiting for all data to be written to the TX register. When all data

is written to the TX register in ISR, the FlexIO UART driver calls the callback function and
passes the kStatus_FLEXIO_UART_TxIdle as status parameter.

Note: The kStatus_FLEXIO_UART _TxIdle is passed to the upper layer when all data is writ-
ten to the TX register. However, it does not ensure that all data is sent out.
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Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

» xfer — FlexIO UART transfer structure. See flexio_uart_transfer_t.
Return values
* kStatus_ Success — Successfully starts the data transmission.

* kStatus_ UART TxBusy — Previous transmission still not finished, data not
written to the TX register.

void FLEXIO UART_TransferAbortSend(FLEXIO_UART _Type *base, flexio_uart_handle_t
*handle)

Aborts the interrupt-driven data transmit.

This function aborts the interrupt-driven data sending. Get the remainBytes to find out how
many bytes are still not sent out.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

status_t FLEXIO_UART_ TransferGetSendCount(FLEXIO_UART_Type *base, flexio_uart_handle_t
*handle, size_t *count)

Gets the number of bytes sent.
This function gets the number of bytes sent driven by interrupt.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

* 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 _TransferReceiveNonBlocking(FLEXIO_UART_Type *base,
flexio_uart_handle_t *handle,
flexio_uart_transfer_t *xfer, size_t
*receivedBytes)

Receives a buffer of data using the interrupt method.

This function receives data using the interrupt method. This is a non-blocking function,
which returns without waiting for all data to be received. If the RX ring buffer is used
and not empty, the data in ring buffer is copied and the parameter receivedBytes shows
how many bytes are copied from the ring buffer. After copying, if the data in ring buffer
is not enough to read, the receive request is saved by the UART driver. When new data
arrives, the receive request is serviced first. When all data is received, the UART driver
notifies the upper layer through a callback function and passes the status parameter kSta-
tus_UART_RxIdle. For example, if the upper layer needs 10 bytes but there are only 5 bytes
in the ring buffer, the 5 bytes are copied to xfer->data. This function returns with the pa-
rameter receivedBytes set to 5. For the last 5 bytes, newly arrived data is saved from the
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xfer->data[5]. When 5 bytes are received, the UART driver notifies upper layer. If the RX
ring buffer is not enabled, this function enables the RX and RX interrupt to receive data to
xfer->data. When all data is received, the upper layer is notified.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

» xfer — UART transfer structure. See flexio_uart_transfer _t.
* receivedBytes — Bytes received from the ring buffer directly.
Return values
* kStatus_ Success — Successfully queue the transfer into the transmit queue.

* kStatus FLEXIO UART RxBusy — Previous receive request is not fin-
ished.

void FLEXIO_ UART_ TransferAbortReceive(FLEXIO_UART_Type *base, flexio_uart_handle_t
*handle)

Aborts the receive data which was using IRQ.
This function aborts the receive data which was using IRQ.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

status_t FLEXIO_UART _ TransferGetReceiveCount(FLEXIO_UART _Type *base,
flexio_uart_handle_t *handle, size_t *count)

Gets the number of bytes received.
This function gets the number of bytes received driven by interrupt.
Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

* handle — Pointer to the flexio_uart_handle_t structure to store the transfer
state.

* 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.

void FLEXIO_UART_ TransferHandleIRQ(void *uartType, void *uartHandle)
FlexIO UART IRQ handler function.

This function processes the FlexIO UART transmit and receives the IRQ request.
Parameters
* uartType — Pointer to the FLEXIO_UART_Type structure.

» uartHandle — Pointer to the flexio _uart handle t structure to store the
transfer state.
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void FLEXIO_UART_ FlushShifters(FLEXIO_UART _Type *base)
Flush tx/rx shifters.

Parameters
* base — Pointer to the FLEXIO_UART_Type structure.

FSL FLEXIO UART DRIVER_ VERSION
FlexIO UART driver version.

Error codes for the UART driver.

Values:

enumerator kStatus_ FLEXIO_UART_ TxBusy
Transmitter is busy.

enumerator kStatus_ FLEXIO_UART_ RxBusy
Receiver is busy.

enumerator kStatus FLEXIO _UART_ TxIdle
UART transmitter is idle.

enumerator kStatus_ FLEXIO _UART_ RxlIdle
UART receiver is idle.

enumerator kStatus_ FLEXIO _UART ERROR
ERROR happens on UART.

enumerator kStatus. FLEXIO UART_RxRingBufferOverrun
UART RX software ring buffer overrun.

enumerator kStatus. FLEXIO UART RxHardwareOverrun
UART RX receiver overrun.

enumerator kStatus_ FLEXIO UART_Timeout
UART times out.

enumerator kStatus_ FLEXIO _UART_BaudrateNotSupport
Baudrate is not supported in current clock source

enum _ flexio uart_bit_ count_ per char

FlexIO UART bit count per char.

Values:

enumerator kFLEXIO__UART_ 7BitsPerChar
7-bit data characters

enumerator kFLEXIO__UART_ 8BitsPerChar
8-bit data characters

enumerator kFLEXIO__UART_ 9BitsPerChar
9-bit data characters

enum _ flexio uart_interrupt_ enable
Define FlexIO UART interrupt mask.
Values:

enumerator kFLEXIO__UART_ TxDataRegEmptyInterruptEnable
Transmit buffer empty interrupt enable.
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enumerator kFLEXIO _UART_RxDataRegFulllnterruptEnable
Receive buffer full interrupt enable.

enum _ flexio_uart_status_flags
Define FlexIO UART status mask.
Values:
enumerator kFLEXIO_UART TxDataRegEmptyFlag
Transmit buffer empty flag.
enumerator kFLEXIO__UART__RxDataRegFullFlag
Receive buffer full flag.
enumerator kFLEXIO UART_RxOverRunFlag
Receive buffer over run flag.
typedef enum _flexio_uart_bit_count_per_char flexio_uart_ bit_ count_per_ char_t
FlexIO UART bit count per char.
typedef struct _flexio_uart_type FLEXIO_UART_ Type
Define FlexIO UART access structure typedef.
typedef struct _flexio_uart_config flexio_ uart_ config_t
Define FlexIO UART user configuration structure.
typedef struct _flexio_uart_transfer flexio_uart_ transfer t
Define FlexIO UART transfer structure.
typedef struct _flexio_uart_handle flexio uart_handle_ t
typedef void (*flexio_uart_ transfer callback_t)(FLEXIO_UART _Type *base, flexio_uart_handle_t
*handle, status_t status, void *userData)
FlexIO UART transfer callback function.
UART_RETRY_ TIMES
Retry times for waiting flag.

struct _ flexio_ uart_ type
#include <fsl_flexio_uart.h> Define FlexIO UART access structure typedef.

Public Members
FLEXIO_Type *flexioBase
FlexIO base pointer.

uint8_t TxPinIndex
Pin select for UART_Tx.

uint8_t RxPinIndex
Pin select for UART_Rx.

uint8_t shifterIndex[2]
Shifter index used in FlexIO UART.

uint8_t timerIndex[2]
Timer index used in FlexIO UART.

struct _ flexio_uart_ config
#include <fsl_flexio_uart.h> Define FlexIO UART user configuration structure.
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Public Members

bool enableUart
Enable/disable FlexIO UART TX & RX.

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.

flexio_uart_bit_count_per_char_t bitCountPerChar
number of bits, 7/8/9 -bit

struct flexio uart_ transfer

#include <fsl_flexio_uart.h> Define FlexIO UART transfer structure.

Public Members

size t dataSize
Transfer size

struct flexio uart handle

#include <fsl_flexio_uart.h> Define FLEXIO UART handle structure.

Public Members
const uint8_t *volatile txData
Address of remaining data to send.

volatile size_t txDataSize
Size of the remaining data to send.

uint8_t *volatile rxData
Address of remaining data to receive.

volatile size_t rxDataSize
Size of the remaining data to receive.

size_t txDataSizeAll
Total bytes to be sent.

size t rxDataSizeAll

Total bytes to be received.
uint8_t *rxRingBuffer

Start address of the receiver ring buffer.
size_t rxRingBufferSize

Size of the ring buffer.

volatile uint16_t rxRingBufferHead
Index for the driver to store received data into ring buffer.
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volatile uint16_t rxRingBufferTail
Index for the user to get data from the ring buffer.

flexio_uart_transfer_callback_t callback
Callback function.

void *userData
UART callback function parameter.

volatile uint8_t txState
TX transfer state.

volatile uint8_t rxState
RX transfer state

union unnamed37

Public Members
uint8_t *data
The buffer of data to be transfer.

uint8_t *rxData
The buffer to receive data.

const uint8_t *txData
The buffer of data to be sent.

2.18 GPIO: General-Purpose Input/Output Driver

FSL.__GPIO_DRIVER_ VERSION
GPIO driver version.

enum _ gpio_ pin_ direction
GPIO direction definition.
Values:

enumerator kGPIO_ Digitallnput
Set current pin as digital input

enumerator kGPIO_ DigitalOutput
Set current pin as digital output

enum _ gpio_ checker_ attribute
GPIO checker attribute.

Values:
enumerator kGPIO_ UsernonsecureRW UsersecureRWPrivilegedsecureRW
User nonsecure:Read+Write; User Secure:Read+Write; Privileged Secure:Read+Write

enumerator kGPIO_ UsernonsecureRUsersecureRWPrivilegedsecureRW
User nonsecure:Read; User Secure:Read+Write; Privileged Secure:Read+Write

enumerator kGPIO_ UsernonsecureNUsersecureRWPrivilegedsecureRW
User nonsecure:None; User Secure:Read+Write; Privileged Secure:Read+Write
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enumerator kGPIO_ UsernonsecureRUsersecureRPrivilegedsecureRW
User nonsecure:Read; User Secure:Read; Privileged Secure:Read+Write

enumerator kGPIO_ UsernonsecureNUsersecureRPrivilegedsecureRW
User nonsecure:None; User Secure:Read; Privileged Secure:Read+Write
enumerator kGPIO_ UsernonsecureNUsersecureNPrivilegedsecureRW
User nonsecure:None; User Secure:None; Privileged Secure:Read+Write
enumerator kGPIO_ UsernonsecureNUsersecureNPrivilegedsecureR
User nonsecure:None; User Secure:None; Privileged Secure:Read
enumerator kGPIO_ UsernonsecureNUsersecureNPrivilegedsecureN
User nonsecure:None; User Secure:None; Privileged Secure:None
enumerator kGPIO_ IgnoreAttributeCheck
Ignores the attribute check
enum _ gpio_interrupt_ config
Configures the interrupt generation condition.
Values:
enumerator kGPIO_ InterruptStatusFlagDisabled
Interrupt status flag is disabled.
enumerator kGPIO__DMARIisingEdge
ISF flag and DMA request on rising edge.
enumerator kGPIO_DMAFallingEdge
ISF flag and DMA request on falling edge.
enumerator kGPIO_DMAEitherEdge
ISF flag and DMA request on either edge.
enumerator kGPIO_ FlagRisingEdge
Flag sets on rising edge.
enumerator kGPIO_ FlagFallingEdge
Flag sets on falling edge.
enumerator kGPIO_ FlagEitherEdge
Flag sets on either edge.
enumerator kGPIO_ InterruptLogicZero
Interrupt when logic zero.
enumerator kGPIO_ InterruptRisingEdge
Interrupt on rising edge.
enumerator kGPIO_ InterruptFallingEdge
Interrupt on falling edge.
enumerator kGPIO_ InterruptEitherEdge
Interrupt on either edge.
enumerator kGPIO_ InterruptLogicOne
Interrupt when logic one.

enumerator kGPIO_ ActiveHighTriggerOutputEnable
Enable active high-trigger output.
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enumerator kGPIO_ ActiveLowTriggerOutputEnable
Enable active low-trigger output.

enum _ gpio_ interrupt_ selection
Configures the selection of interrupt/DMA request/trigger output.

Values:

enumerator kGPIO_ InterruptOutput0
Interrupt/DMA request/trigger output 0.
enumerator kGPIO_ InterruptOutputl
Interrupt/DMA request/trigger output 1.
enum gpio_ pin_ interrupt_ control_t
GPIO pin and interrupt control.

Values:

enumerator kGPIO _PinControlNonSecure
Pin Control Non-Secure.

enumerator kGPIO_ InterruptControlNonSecure
Interrupt Control Non-Secure.
enumerator kGPIO_ PinControlNonPrivilege
Pin Control Non-Privilege.
enumerator kGPIO_ InterruptControlNonPrivilege
Interrupt Control Non-Privilege.
typedef enum _gpio_pin_direction gpio_pin_ direction_t
GPIO direction definition.
typedef enum _gpio_checker_attribute gpio_ checker attribute_t
GPIO checker attribute.
typedef struct _gpio_pin_config gpio_pin_ config_t
The GPIO pin configuration structure.

Each pin can only be configured as either an output pin or an input pin at a time. If config-

ured as an input pin, leave the outputConfig unused. Note that in some use cases, the cor-

responding port property should be configured in advance with the PORT_SetPinConfig().
typedef enum _gpio_interrupt_config gpio_ interrupt_ config_t

Configures the interrupt generation condition.

typedef enum _gpio_interrupt_selection gpio_ interrupt_ selection_ t
Configures the selection of interrupt/DMA request/trigger output.
typedef struct _gpio_version_info gpio_ version_ info_t
GPIO version information.
GPIO_FIT_REG(value)
struct _ gpio_ pin_ config
#include <fsl_gpio.h> The GPIO pin configuration structure.

Each pin can only be configured as either an output pin or an input pin at a time. If config-
ured as an input pin, leave the outputConfig unused. Note that in some use cases, the cor-
responding port property should be configured in advance with the PORT_SetPinConfig().
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Public Members

gpio_pin_direction_t pinDirection
GPIO direction, input or output
uint8_t outputLogic
Set a default output logic, which has no use in input
struct _ gpio_ version__info
#include <fsl_gpio.h> GPIO version information.

Public Members

uint16_t feature
Feature Specification Number.

uint8_t minor
Minor Version Number.

uint8_t major
Major Version Number.

2.19 GPIO Driver

void GPIO_ PortInit(GPIO_Type *base)
Initializes the GPIO peripheral.

This function ungates the GPIO clock.
Parameters
* base — GPIO peripheral base pointer.

void GPIO_ PortDenit(GPIO_Type *base)
Denitializes the GPIO peripheral.

Parameters
* base — GPIO peripheral base pointer.

void GPIO_ PinInit(GPIO_Type *base, uint32_t pin, const gpio_pin_config_t *config)
Initializes a GPIO pin used by the board.

To initialize the GPIO, define a pin configuration, as either input or output, in the user file.
Then, call the GPIO_PinInit() function.

This is an example to define an input pin or an output pin configuration.

Define a digital input pin configuration,
gpio_ pin_ config t config =
{
kGPIO_ Digitallnput,
0,
}
Define a digital output pin configuration,
gpio_ pin_ config t config =
{
kGPIO_ DigitalOutput,
0,

}
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Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* pin — GPIO port pin number
* config — GPIO pin configuration pointer

void GPIO_ GetVersionInfo(GPIO_Type *base, gpio_version_info_t *info)
Get GPIO version information.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* info — GPIO version information

static inline void GPIO_ SecurePrivilegeLock(GPIO_Type *base, gpio_pin_interrupt_control_t
mask)

lock or unlock secure privilege.
Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — pin or interrupt macro

static inline void GPIO_ EnablePinControlNonSecure(GPIO_Type *base, uint32_t mask)
Enable Pin Control Non-Secure.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ DisablePinControlNonSecure(GPIO_Type *base, uint32_t mask)
Disable Pin Control Non-Secure.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ EnablePinControlNonPrivilege(GPIO_Type *base, uint32_t mask)
Enable Pin Control Non-Privilege.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ DisablePinControlNonPrivilege(GPIO_Type *base, uint32_t mask)
Disable Pin Control Non-Privilege.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ EnableInterruptControlNonSecure(GPIO_Type *base, uint32_t mask)
Enable Interrupt Control Non-Secure.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)

* mask — GPIO pin number macro
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static inline void GPIO_ DisableInterruptControlNonSecure(GPIO_Type *base, uint32_t mask)
Disable Interrupt Control Non-Secure.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ EnableInterruptControlNonPrivilege(GPIO_Type *base, uint32_t mask)
Enable Interrupt Control Non-Privilege.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ DisableInterruptControlNonPrivilege(GPIO_Type *base, uint32_t mask)
Disable Interrupt Control Non-Privilege.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ PortInputEnable(GPIO_Type *base, uint32_t mask)
Enable port input.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ PortInputDisable(GPIO_Type *base, uint32_t mask)
Disable port input.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ PinWrite(GPIO_Type *base, uint32_t pin, uint8_t output)
Sets the output level of the multiple GPIO pins to the logic 1 or 0.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* pin — GPIO pin number
* output — GPIO pin output logic level.
— 0: corresponding pin output low-logic level.
— 1: corresponding pin output high-logic level.

static inline void GPIO_ PortSet(GPIO_Type *base, uint32_t mask)
Sets the output level of the multiple GPIO pins to the logic 1.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)

* mask — GPIO pin number macro
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static inline void GPIO_ PortClear(GPIO_Type *base, uint32_t mask)
Sets the output level of the multiple GPIO pins to the logic 0.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline void GPIO_ PortToggle(GPIO_Type *base, uint32_t mask)
Reverses the current output logic of the multiple GPIO pins.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

static inline uint32_t GPIO_ PinRead(GPIO_Type *base, uint32_t pin)
Reads the current input value of the GPIO port.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* pin — GPIO pin number

Return values
GPIO - port input value

* 0: corresponding pin input low-logic level.
* 1: corresponding pin input high-logic level.

static inline void GPIO_ SetPinInterruptConfig(GPIO_Type *base, uint32_t pin,
gpio_interrupt_config_t config)

Configures the gpio pin interrupt/DMA request.
Parameters
* base — GPIO peripheral base pointer.
* pin — GPIO pin number.
* config — GPIO pin interrupt configuration.
— kGPIO_InterruptStatusFlagDisabled: Interrupt/DMA request disabled.

- kGPIO_DMARIisingEdge : DMA request on rising edge(if the DMA re-
quests exit).

— kGPIO_DMAFallingEdge: DMA request on falling edge(if the DMA re-
quests exit).

- kGPIO_DMAEitherEdge : DMA request on either edge(if the DMA re-
quests exit).

- kGPIO_FlagRisingEdge : Flag sets on rising edge(if the Flag states exit).
— kGPIO_FlagFallingEdge : Flag sets on falling edge(if the Flag states exit).
— kGPIO_FlagEitherEdge : Flag sets on either edge(if the Flag states exit).
— kGPIO_InterruptLogicZero : Interrupt when logic zero.

— kGPIO_InterruptRisingEdge : Interrupt on rising edge.

— kGPIO_InterruptFallingEdge: Interrupt on falling edge.

— kGPIO_InterruptEitherEdge : Interrupt on either edge.

- kGPIO_InterruptLogicOne : Interrupt when logic one.
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— kGPIO_ActiveHighTriggerOutputEnable : Enable active high-trigger out-
put (if the trigger states exit).

- kGPIO_ActiveLowTriggerOutputEnable : Enable active low-trigger out-
put (if the trigger states exit).

static inline void GPIO_ SetPinInterruptChannel(GPIO_Type *base, uint32_t pin,
gpio_interrupt_selection _t selection)

Configures the gpio pin interrupt/DMA request/trigger output channel selection.
Parameters
* base — GPIO peripheral base pointer.
¢ pin — GPIO pin number.
* selection — GPIO pin interrupt output selection.
— KGPIO_InterruptOutput0: Interrupt/DMA request/trigger output 0.
— KGPIO_InterruptOutputl : Interrupt/DMA request/trigger output 1.
uint32_t GPIO_ GpioGetlnterruptFlags(GPIO_Type *base)
Read the GPIO interrupt status flags.
Parameters
* base — GPIO peripheral base pointer. (GPIOA, GPIOB, GPIOC, and so on.)

Returns
The current GPIO’s interrupt status flag. ‘1’ means the related pin’s flag is
set, ‘0’ means the related pin’s flag not set. For example, the return value
0x00010001 means the pin 0 and 17 have the interrupt pending.

uint32_t GPIO_ GpioGetInterruptChannelFlags(GPIO_Type *base, uint32_t channel)
Read the GPIO interrupt status flags based on selected interrupt channel(IRQS).

Parameters
* base — GPIO peripheral base pointer. (GPIOA, GPIOB, GPIOC, and so on.)

* channel — ‘0’ means selete interrupt channel 0, ‘1’ means selete interrupt
channel 1.

Returns
The current GPIO’s interrupt status flag based on the selected interrupt chan-
nel. ‘1’ means the related pin’s flag is set, ‘0’ means the related pin’s flag not
set. For example, the return value 0x00010001 means the pin 0 and 17 have
the interrupt pending.

uint8_t GPIO_ PinGetInterruptFlag(GPIO_Type *base, uint32_t pin)
Read individual pin’s interrupt status flag.

Parameters
* base — GPIO peripheral base pointer. (GPIOA, GPIOB, GPIOC, and so on)
* pin — GPIO specific pin number.

Returns
The current selected pin’s interrupt status flag.

void GPIO_ GpioClearInterruptFlags(GPIO_Type *base, uint32_t mask)
Clears GPIO pin interrupt status flags.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)

* mask — GPIO pin number macro
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void GPIO_ GpioClearInterruptChannelFlags(GPIO_Type *base, uint32_t mask, uint32_t channel)
Clears GPIO pin interrupt status flags based on selected interrupt channel(IRQS).

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* mask — GPIO pin number macro

* channel — ‘0’ means selete interrupt channel 0, ‘1’ means selete interrupt
channel 1.

void GPIO_ PinClearInterruptFlag(GPIO_Type *base, uint32_t pin)
Clear GPIO individual pin’s interrupt status flag.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on).
* pin — GPIO specific pin number.

static inline void GPIO_ SetMultipleInterruptPinsConfig(GPIO_Type *base, uint32_t mask,
gpio_interrupt_config_t config)

Sets the GPIO interrupt configuration in PCR register for multiple pins.
Parameters
* base — GPIO peripheral base pointer.
* mask — GPIO pin number macro.
* config — GPIO pin interrupt configuration.
— KGPIO_InterruptStatusFlagDisabled: Interrupt disabled.

— kGPIO_DMARIisingEdge : DMA request on rising edge(if the DMA re-
quests exit).

— kGPIO_DMAFallingEdge: DMA request on falling edge(if the DMA re-
quests exit).

— kGPIO_DMAEitherEdge : DMA request on either edge(if the DMA re-
quests exit).

- kGPIO_FlagRisingEdge : Flag sets on rising edge(if the Flag states exit).
- kGPIO_FlagFallingEdge : Flag sets on falling edge(if the Flag states exit).
— kGPIO_FlagEitherEdge : Flag sets on either edge(if the Flag states exit).
— kGPIO_InterruptLogicZero : Interrupt when logic zero.

— kGPIO_InterruptRisingEdge : Interrupt on rising edge.

— kGPIO_InterruptFallingEdge: Interrupt on falling edge.

— kGPIO_InterruptEitherEdge : Interrupt on either edge.

— kGPIO_InterruptLogicOne : Interrupt when logic one.

- kGPIO_ActiveHighTriggerOutputEnable : Enable active high-trigger out-
put (if the trigger states exit).

— kGPIO_ActiveLowTriggerOutputEnable : Enable active low-trigger out-
put (if the trigger states exit)..

void GPIO_ CheckAttributeBytes(GPIO_Type *base, gpio_checker_attribute_t attribute)

brief The GPIO module supports a device-specific number of data ports, organized as 32-bit
words/8-bit Bytes. Each 32-bit/8-bit data port includes a GACR register, which defines the
byte-level attributes required for a successful access to the GPIO programming model. If
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the GPIO module’s GACR register organized as 32-bit words, the attribute controls for the 4
data bytes in the GACR follow a standard little endian data convention.

Parameters
* base — GPIO peripheral base pointer (GPIOA, GPIOB, GPIOC, and so on.)
* attribute — GPIO checker attribute

2.20 13C:13C Driver

FSL_13C_DRIVER VERSION

13C driver version.

I3C status return codes.
Values:

enumerator kStatus_I3C_ Busy

The master is already performing a transfer.
enumerator kStatus_ I13C__Idle

The slave driver is idle.

enumerator kStatus I3C_Nak
The slave device sent a NAK in response to an address.

enumerator kStatus I3C_WriteAbort
The slave device sent a NAK in response to a write.

enumerator kStatus I3C_ Term
The master terminates slave read.

enumerator kStatus_ I3C__HdrParityError
Parity error from DDR read.

enumerator kStatus_ I3C_ CrcError
CRC error from DDR read.

enumerator kStatus_ I3C_ ReadFifoError
Read from M/SRDATAB register when FIFO empty.
enumerator kStatus_ I3C_ WriteFifoError
Write to M/SWDATAB register when FIFO full.
enumerator kStatus_ I3C_ MsgError
Message SDR/DDR mismatch or read/write message in wrong state
enumerator kStatus_ I3C_ InvalidReq
Invalid use of request.

enumerator kStatus I3C_ Timeout
The module has stalled too long in a frame.

enumerator kStatus_ I3C__SlaveCountExceed
The I3C slave count has exceed the definition in I3C_ MAX_DEVCNT.

enumerator kStatus_13C_ IBIWon
The I3C slave event IBI or MR or H] won the arbitration on a header address.
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enumerator kStatus_ I3C__ OverrunError
Slave internal from-bus buffer/FIFO overrun.

enumerator kStatus 13C__UnderrunError
Slave internal to-bus buffer/FIFO underrun

enumerator kStatus_ I3C_UnderrunNak
Slave internal from-bus buffer/FIFO underrun and NACK error

enumerator kStatus_ I3C_ InvalidStart
Slave invalid start flag

enumerator kStatus_ I3C_ SdrParityError
SDR parity error

enumerator kStatus_ I13C__SOS1Error
SO or S1 error

enum i3c_hdr mode

I3C HDR modes.
Values:
enumerator kI3C__HDRModeNone

enumerator kI3C_HDRModeDDR
enumerator kI3C__HDRModeTSP

enumerator kI3C__ HDRModeTSL

typedef enum _i3¢c_hdr_mode i3c_hdr_mode_t

I3C HDR modes.

typedef struct _i3c_device_info i3c__device_info_t

I3C device information.

I3C_RETRY_TIMES

Timeout times for waiting flag.

I3C_MAX_DEVCNT

I3C_IBI BUFF_SIZE

struct i3c_device info

#include <fsl_i3c.h> 13C device information.

Public Members
uint8_t dynamicAddr
Device dynamic address.

uint8_t staticAddr
Static address.

uint8_t der
Device characteristics register information.

uint8_t ber
Bus characteristics register information.

uint16_t vendorID
Device vendor ID(manufacture ID).
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uint32_t partNumber
Device part number info

uint16_t maxReadLength
Maximum read length.

uint16_t maxWriteLength
Maximum write length.

uint8_t hdrMode
Support hdr mode, could be OR logic in i3c_hdr_mode.

2.21 1I3C Common Driver

typedef struct _i3c_config i3c_ config_t

Structure with settings to initialize the I3C module, could both initialize master and slave
functionality.

This structure holds configuration settings for the I3C peripheral. To initialize this structure
to reasonable defaults, call the I3C_GetDefaultConfig() function and pass a pointer to your
configuration structure instance.

The configuration structure can be made constant so it resides in flash.

uint32_t I3C__GetlInstance(I3C_Type *base)
Get which instance current I3C is used.

Parameters
* base — The I3C peripheral base address.

void I13C__GetDefaultConfig(i3c_config_t *config)

Provides a default configuration for the I13C peripheral, the configuration covers both mas-
ter functionality and slave functionality.

This function provides the following default configuration for I3C:

config->enableMaster = kI3C_ MasterCapable;
config->disableTimeout = false;

config->hKeep = kI3C_ MasterHighKeeperNone;
config->enableOpenDrainStop = true;
config->enableOpenDrainHigh = true;
config->baudRate_Hz.i2cBaud = 400000U;

config->baudRate Hz.i3cPushPullBaud = 12500000U;
config->baudRate_ Hz.i3cOpenDrainBaud = 2500000U;
config->masterDynamicAddress = 0x0ATU;
config->slowClock Hz = 1000000U;
config->enableSlave = true;
config->vendorID = 0x11BU;
config->enableRandomPart = false;
config->partNumber =

config->dcr = (03

config->bcr = 0;

config->hdrMode = (uint8_t)kI3C_HDRModeDDR;
config->nakAllRequest = false;
config->ignoreSOS1Error = false;

config->offline = false;
config->matchSlaveStartStop = false;

After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the common I3C driver with I3C_Init().
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Parameters

* config— [out] User provided configuration structure for default values. Re-
fer to i3c_config_t.

void I3C_ Init(I3C_Type *base, const i3c_config t *config, uint32_t sourceClock_Hz)

Initializes the I3C peripheral. This function enables the peripheral clock and initializes the
I3C peripheral as described by the user provided configuration. This will initialize both the
master peripheral and slave peripheral so that I3C module could work as pure master, pure
slave or secondary master, etc. A software reset is performed prior to configuration.

Parameters
* base — The I3C peripheral base address.

* config — User provided peripheral configuration. Use
I3C_GetDefaultConfig() to get a set of defaults that you can override.

* sourceClock_Hz — Frequency in Hertz of the I3C functional clock. Used to
calculate the baud rate divisors, filter widths, and timeout periods.

struct _i3c_ config

#include <fsl_i3c.h> Structure with settings to initialize the I3C module, could both initialize
master and slave functionality.

This structure holds configuration settings for the I3C peripheral. To initialize this structure
to reasonable defaults, call the I3C_GetDefaultConfig() function and pass a pointer to your
configuration structure instance.

The configuration structure can be made constant so it resides in flash.

Public Members
i3¢_master_enable_t enableMaster
Enable master mode.
bool disableTimeout
Whether to disable timeout to prevent the ERRWARN.
i3¢c_master_hkeep_t hKeep
High keeper mode setting.
bool enableOpenDrainStop
Whether to emit open-drain speed STOP.
bool enableOpenDrainHigh
Enable Open-Drain High to be 1 PPBAUD count for i3c messages, or 1 ODBAUD.
i3c_baudrate_hz_t baudRate Hz
Desired baud rate settings.
uint8_t masterDynamicAddress
Main master dynamic address configuration.
uint32_t slowClock Hz
Slow clock frequency for time control.
uint32_t maxWriteLength
Maximum write length.

uint32_t maxReadLength
Maximum read length.
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bool enableSlave
Whether to enable slave.

bool isHotJoin

Whether to enable slave hotjoin before enable slave.
uint8_t staticAddr

Static address.
uint16_t vendorID

Device vendor ID(manufacture ID).

bool enableRandomPart

Whether to generate random part number; if using random part number, the part-
Number variable setting is meaningless.

uint32_t partNumber

Device part number info
uint8_t der

Device characteristics register information.
uint8_t ber

Bus characteristics register information.
uint8_t hdrMode

Support hdr mode, could be OR logic in enumeration:i3c_hdr_mode_t.
bool nakAllRequest

Whether to reply NAK to all requests except broadcast CCC.
bool ignoreS0S1Error

Whether to ignore S0/S1 error in SDR mode.

bool offline

Whether to wait 60 us of bus quiet or HDR request to ensure slave track SDR mode
safely.

bool matchSlaveStartStop
Whether to assert start/stop status only the time slave is addressed.

2.22 1I3C Master Driver

void I3C_ MasterGetDefaultConfig(i3¢c_master_config_t *masterConfig)
Provides a default configuration for the I3C master peripheral.

This function provides the following default configuration for the I3C master peripheral:

masterConfig->enableMaster = kI3C__MasterOn;
masterConfig- >disableTimeout = false;

masterConfig->hKeep = kI3C_ MasterHighKeeperNone;
masterConfig- >enableOpenDrainStop = true;

masterConfig- >enableOpenDrainHigh = true;

masterConfig- >baudRate_ Hz = 100000U;
masterConfig->busType = kI3C__Typel2C;

After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the master driver with I3C_MasterInit().

Parameters
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* masterConfig — [out] User provided configuration structure for default val-
ues. Refer to i3c_master_config_t.

void I13C_ MasterInit(I3C_Type *base, const i3c_master_config_t *masterConfig, uint32_t
sourceClock_Hz)

Initializes the I3C master peripheral.

This function enables the peripheral clock and initializes the I3C master peripheral as de-
scribed by the user provided configuration. A software reset is performed prior to config-
uration.

Parameters

* base — The I3C peripheral base address.

» masterConfig - User provided peripheral configuration. Use
I3C_MasterGetDefaultConfig() to get a set of defaults that you can
override.

* sourceClock Hz — Frequency in Hertz of the I3C functional clock. Used to
calculate the baud rate divisors, filter widths, and timeout periods.

void I3C_MasterDeinit(I3C_Type *base)
Deinitializes the I3C master peripheral.

This function disables the I3C master peripheral and gates the clock. It also performs a
software reset to restore the peripheral to reset conditions.

Parameters
* base — The I3C peripheral base address.
status_t 13C__MasterCheckAndClearError (I3C_Type *base, uint32_t status)
status_t 13C_ Master WaitForCtrlDone(I3C_Type *base, bool waitldle)
status_t 13C__CheckForBusyBus(I3C_Type *base)
static inline void I3C_ MasterEnable(I3C_Type *base, i3c_master_enable_t enable)
Set I3C module master mode.
Parameters
* base — The I3C peripheral base address.
* enable — Enable master mode.

void I3C_ SlaveGetDefaultConfig(i3c_slave_config_t *slaveConfig)
Provides a default configuration for the I3C slave peripheral.

This function provides the following default configuration for the I3C slave peripheral:
slaveConfig- >enableslave = true;
After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the slave driver with I13C_Slavelnit().

Parameters

* slaveConfig — [out] User provided configuration structure for default val-
ues. Refer to i3c_slave_config_t.

void I13C_Slavelnit(I3C_Type *base, const i3c_slave_config_t *slaveConfig, uint32_t
slowClock_Hz)

Initializes the I3C slave peripheral.

This function enables the peripheral clock and initializes the I3C slave peripheral as de-
scribed by the user provided configuration.

188 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

Parameters

* base — The I3C peripheral base address.

* slaveConfig - User provided peripheral configuration. Use
I3C_SlaveGetDefaultConfig() to get a set of defaults that you can override.
* slowClock_Hz - Frequency in Hertz of the I3C slow clock.
Used to calculate the bus match condition values. If

FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH defines as 1, this
parameter is useless.

void I3C_ SlaveDeinit(I3C_Type *base)
Deinitializes the I3C slave peripheral.

This function disables the I3C slave peripheral and gates the clock.
Parameters
* base — The I3C peripheral base address.

static inline void 13C_ SlaveEnable(I3C_Type *base, bool isEnable)
Enable/Disable Slave.

Parameters
* base — The I3C peripheral base address.
* isEnable — Enable or disable.

static inline uint32_t I3C_ MasterGetStatusFlags(I3C_Type *base)
Gets the I3C master status flags.

A bit mask with the state of all I3C master status flags is returned. For each flag, the corre-
sponding bit in the return value is set if the flag is asserted.

See also:

_i3c_master_flags

Parameters
* base — The I3C peripheral base address.

Returns
State of the status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void 13C_ MasterClearStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C master status flag state.

The following status register flags can be cleared:
» kI3C_MasterSlaveStartFlag
kI3C_MasterControlDoneFlag
kI3C_MasterCompleteFlag
kI3C_MasterArbitrationWonFlag
kI3C_MasterSlave2MasterFlag
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Attempts to clear other flags has no effect.

See also:

_i3c_master_flags.

Parameters
* base — The I3C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _i3c_master_flags enumerators OR’d together. You may pass
the result of a previous call to I3C_MasterGetStatusFlags().

static inline uint32_t I3C_ MasterGetErrorStatusFlags(I3C_Type *base)
Gets the I3C master error status flags.

A bit mask with the state of all I3C master error status flags is returned. For each flag, the
corresponding bit in the return value is set if the flag is asserted.

See also:

_i3c_master_error_flags

Parameters

* base — The I3C peripheral base address.

Returns
State of the error status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void 13C_MasterClearErrorStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C master error status flag state.

See also:

_i3c_master_error_flags.

Parameters
* base — The I3C peripheral base address.

* statusMask — A bitmask of error status flags that are to be cleared. The
mask is composed of _i3c_master_error_flags enumerators OR’d together.
You may pass the result of a previous call to I3C_MasterGetStatusFlags().

i3c_master_state_t 13C_ MasterGetState(I3C_Type *base)
Gets the I3C master state.

Parameters

* base — The I3C peripheral base address.

Returns
I3C master state.
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static inline uint32_t I3C__SlaveGetStatusFlags(I3C_Type *base)
Gets the I3C slave status flags.

A bit mask with the state of all I3C slave status flags is returned. For each flag, the corre-
sponding bit in the return value is set if the flag is asserted.

See also:

_i3c_slave_flags

Parameters

* base — The I3C peripheral base address.

Returns
State of the status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void 13C_ SlaveClearStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C slave status flag state.

The following status register flags can be cleared:
» kI3C_SlaveBusStartFlag
» kI3C_SlaveMatchedFlag
» kI3C_SlaveBusStopFlag

Attempts to clear other flags has no effect.

See also:

_i3c_slave_flags.

Parameters
* base — The I3C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _i3c_slave_flags enumerators OR’d together. You may pass
the result of a previous call to I3C_SlaveGetStatusFlags().

static inline uint32_t I3C_ SlaveGetErrorStatusFlags(I3C_Type *base)
Gets the I3C slave error status flags.

A bit mask with the state of all I3C slave error status flags is returned. For each flag, the
corresponding bit in the return value is set if the flag is asserted.

See also:

_i3c_slave_error_flags

Parameters

* base — The I3C peripheral base address.

Returns
State of the error status flags:

* 1: related status flag is set.
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* 0: related status flag is not set.

static inline void I3C_ SlaveClearErrorStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C slave error status flag state.

See also:

_i3c_slave_error_flags.

Parameters
* base — The I3C peripheral base address.

* statusMask — A bitmask of error status flags that are to be cleared. The mask
is composed of _i3c_slave_error_flags enumerators OR’d together. You may
pass the result of a previous call to I3C_SlaveGetErrorStatusFlags(.

i3c_slave_activity_state_t 13C_ SlaveGetActivityState(I3C_Type *base)
Gets the I3C slave state.

Parameters
* base — The I3C peripheral base address.

Returns
13C slave activity state, refer i3c_slave_activity_state_t.

status_t 13C_SlaveCheckAndClearError(I3C_Type *base, uint32_t status)
static inline void I3C_ MasterEnableInterrupts(I3C_Type *base, uint32_t interruptMask)
Enables the I3C master interrupt requests.

All flags except kI3C_MasterBetweenFlag and kI3C_MasterNackDetectFlag can be enabled
as interrupts.

Parameters
* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _i3c_master_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline void I3C_ MasterDisableInterrupts(I3C_Type *base, uint32_t interruptMask)
Disables the I3C master interrupt requests.

All flags except KI3C_MasterBetweenFlag and kI3C_MasterNackDetectFlag can be enabled
as interrupts.

Parameters
* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to disable. See _i3c_master_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t 13C_ MasterGetEnabledInterrupts(I3C_Type *base)
Returns the set of currently enabled I3C master interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_master_flags enumerators OR’d together to indi-
cate the set of enabled interrupts.
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static inline uint32_t I3C_ MasterGetPendingInterrupts(I3C_Type *base)
Returns the set of pending I3C master interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_master_flags enumerators OR’d together to indi-
cate the set of pending interrupts.

static inline void I13C__SlaveEnablelnterrupts(I3C_Type *base, uint32_t interruptMask)
Enables the I3C slave interrupt requests.

Only below flags can be enabled as interrupts.

» kI3C_SlaveBusStartFlag

» kI3C_SlaveMatchedFlag
KI3C_SlaveBusStopFlag
kI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
KkI3C_SlaveReceivedCCCFlag
kI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
kI3C_SlaveCCCHandledFlag
kI3C_SlaveEventSentFlag

Parameters
* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _i3c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline void I13C_SlaveDisableInterrupts(I3C_Type *base, uint32_t interruptMask)
Disables the I3C slave interrupt requests.

Only below flags can be disabled as interrupts.
* kI3C_SlaveBusStartFlag
kI3C_SlaveMatchedFlag
kI3C_SlaveBusStopFlag
kI3C_SlaveRxReadyFlag
KkI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
kI3C_SlaveReceivedCCCFlag
kI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
kI3C_SlaveCCCHandledFlag
kI3C_SlaveEventSentFlag

Parameters
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* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to disable. See _i3c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t I3C_ SlaveGetEnabledInterrupts(I3C_Type *base)
Returns the set of currently enabled I3C slave interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_slave_flags enumerators OR’d together to indicate
the set of enabled interrupts.

static inline uint32_t I3C__SlaveGetPendingInterrupts(I3C_Type *base)
Returns the set of pending I3C slave interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_slave_flags enumerators OR’d together to indicate
the set of pending interrupts.

static inline void 13C_ MasterEnableDMA (I3C_Type *base, bool enableTx, bool enableRx,
uint32_t width)

Enables or disables I3C master DMA requests.
Parameters
* base — The I3C peripheral base address.

* enableTx —Enable flag for transmit DMA request. Pass true for enable, false
for disable.

* enableRx — Enable flag for receive DMA request. Pass true for enable, false
for disable.

* width — DMA read/write unit in bytes.

static inline uint32_t I3C_ MasterGet TxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C master transmit data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
* width — DMA read/write unit in bytes.

Returns
The I3C Master Transmit Data Register address.

static inline uint32_t 13C_ MasterGetRxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C master receive data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
* width — DMA read/write unit in bytes.

Returns
The I3C Master Receive Data Register address.

194 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

static inline void 13C__SlaveEnableDMA (I3C_Type *base, bool enableTx, bool enableRx, uint32_t
width)

Enables or disables I3C slave DMA requests.
Parameters
* base — The I3C peripheral base address.

* enableTx —Enable flag for transmit DMA request. Pass true for enable, false
for disable.

* enableRx — Enable flag for receive DMA request. Pass true for enable, false
for disable.

* width — DMA read/write unit in bytes.

static inline uint32_t I3C_ SlaveGetTxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C slave transmit data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
* width — DMA read/write unit in bytes.

Returns
The I3C Slave Transmit Data Register address.

static inline uint32_t I3C__SlaveGetRxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C slave receive data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
* width — DMA read/write unit in bytes.

Returns
The I3C Slave Receive Data Register address.

static inline void I3C_ MasterSetWatermarks(I3C_Type *base, i3c_tx_trigger_level t txLvl,
i3c_rx_trigger_level t rxLvl, bool flushTx, bool
flushRx)

Sets the watermarks for I3C master FIFOs.
Parameters
* base — The I3C peripheral base address.

¢ txLvl—Transmit FIFO watermark level. The kI3C_MasterTxReadyFlag flag
is set whenever the number of words in the transmit FIFO reaches txLvl.

* rxLvl — Receive FIFO watermark level. The kI3C_MasterRxReadyFlag flag
is set whenever the number of words in the receive FIFO reaches rxLvl.

e flushTx — true if TX FIFO is to be cleared, otherwise TX FIFO remains un-
changed.

* flushRx - true if RX FIFO is to be cleared, otherwise RX FIFO remains un-
changed.

static inline void I3C_ MasterGetFifoCounts(I3C_Type *base, size_t *rxCount, size_t *txCount)
Gets the current number of bytes in the I3C master FIFOs.

Parameters
* base — The I3C peripheral base address.

* txCount — [out] Pointer through which the current number of bytes in the
transmit FIFO is returned. Pass NULL if this value is not required.
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* rxCount — [out] Pointer through which the current number of bytes in the
receive FIFO is returned. Pass NULL if this value is not required.

static inline void I3C_ SlaveSet Watermarks(I3C_Type *base, i3c_tx_trigger._level t txLvl,
i3c_rx_trigger_level_t rxLvl, bool flushTx, bool
flushRx)

Sets the watermarks for I3C slave FIFOs.
Parameters
* base — The I3C peripheral base address.

¢ txLvl — Transmit FIFO watermark level. The kI3C_SlaveTxReadyFlag flag
is set whenever the number of words in the transmit FIFO reaches txLvl

* rxLvl — Receive FIFO watermark level. The kI3C_SlaveRxReadyFlag flag is
set whenever the number of words in the receive FIFO reaches rxLvl.

e flushTx — true if TX FIFO is to be cleared, otherwise TX FIFO remains un-
changed.

* flushRx - true if RX FIFO is to be cleared, otherwise RX FIFO remains un-
changed.

static inline void I13C__SlaveGetFifoCounts(I3C_Type *base, size_t *rxCount, size_t *txCount)
Gets the current number of bytes in the I3C slave FIFOs.

Parameters
* base — The I3C peripheral base address.

* txCount — [out] Pointer through which the current number of bytes in the
transmit FIFO is returned. Pass NULL if this value is not required.

* rxCount — [out] Pointer through which the current number of bytes in the
receive FIFO is returned. Pass NULL if this value is not required.

void I3C_ MasterSetBaudRate(I3C_Type *base, const i3¢c_baudrate_hz_t *baudRate_Hz, uint32_t
sourceClock_Hz)

Sets the I3C bus frequency for master transactions.

The I3C master is automatically disabled and re-enabled as necessary to configure the baud
rate. Do not call this function during a transfer, or the transfer is aborted.

Parameters
* base — The I3C peripheral base address.
* baudRate_Hz — Pointer to structure of requested bus frequency in Hertz.
* sourceClock_Hz —I3C functional clock frequency in Hertz.

static inline bool I3C_ MasterGetBusIdleState(I3C_Type *base)
Returns whether the bus is idle.

Requires the master mode to be enabled.
Parameters
* base — The I3C peripheral base address.
Return values
* true — Bus is busy.

* false — Bus is idle.

196 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

status_t 13C_MasterStart WithRxSize(I3C_Type *base, i3¢_bus_type_t type, uint8_t address,
i3c_direction_t dir, uint8_t rxSize)

Sends a START signal and slave address on the I12C/I3C bus, receive size is also specified in
the call.

This function is used to initiate a new master mode transfer. First, the bus state is checked
to ensure that another master is not occupying the bus. Then a START signal is transmitted,
followed by the 7-bit address specified in the a address parameter. Note that this function
does not actually wait until the START and address are successfully sent on the bus before
returning.

Parameters
* base — The I3C peripheral base address.
* type — The bus type to use in this transaction.
* address — 7-bit slave device address, in bits [6:0].

¢ dir — Master transfer direction, either kI3C_Read or kI3C_Write. This pa-
rameter is used to set the R/w bit (bit 0) in the transmitted slave address.

* rxSize — Read terminate size for the followed read transfer, limit to 255
bytes.

Return values

* kStatus_ Success — START signal and address were successfully enqueued in
the transmit FIFO.

* kStatus_ I3C_Busy — Another master is currently utilizing the bus.

status_t 13C_ MasterStart(I3C_Type *base, i3c_bus_type_t type, uint8_t address, i3¢_direction_t
dir)
Sends a START signal and slave address on the 12C/I3C bus.

This function is used to initiate a new master mode transfer. First, the bus state is checked
to ensure that another master is not occupying the bus. Then a START signal is transmitted,
followed by the 7-bit address specified in the address parameter. Note that this function
does not actually wait until the START and address are successfully sent on the bus before
returning.

Parameters
* base — The I3C peripheral base address.
* type — The bus type to use in this transaction.
* address — 7-bit slave device address, in bits [6:0].

¢ dir — Master transfer direction, either kI3C_Read or kI3C_Write. This pa-
rameter is used to set the R/w bit (bit 0) in the transmitted slave address.

Return values

* kStatus_ Success — START signal and address were successfully enqueued in
the transmit FIFO.

* kStatus_I3C_ Busy — Another master is currently utilizing the bus.

status_t 13C_ MasterRepeatedStartWithRxSize(I3C_Type *base, i3¢_bus_type_t type, uint8_t
address, i3c_direction_t dir, uint8_t rxSize)
Sends a repeated START signal and slave address on the I12C/I3C bus, receive size is also
specified in the call.

This function is used to send a Repeated START signal when a transfer is already in progress.
Like I3C_MasterStart(), it also sends the specified 7-bit address. Call this API also configures
the read terminate size for the following read transfer. For example, set the rxSize = 2, the
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following read transfer will be terminated after two bytes of data received. Write transfer
will not be affected by the rxSize configuration.

Note: This function exists primarily to maintain compatible APIs between I3C and 12C
drivers, as well as to better document the intent of code that uses these APIs.

Parameters
* base — The I3C peripheral base address.
* type — The bus type to use in this transaction.
* address — 7-bit slave device address, in bits [6:0].

¢ dir — Master transfer direction, either kI3C_Read or kI3C_Write. This pa-
rameter is used to set the R/w bit (bit 0) in the transmitted slave address.

* rxSize — Read terminate size for the followed read transfer, limit to 255
bytes.

Return values
kStatus_ Success — Repeated START signal and address were successfully en-
queued in the transmit FIFO.

static inline status_t 13C_ MasterRepeatedStart(I3C_Type *base, i3c_bus_type_t type, uint8_t
address, i3c_direction_t dir)
Sends a repeated START signal and slave address on the 12C/I3C bus.

This function is used to send a Repeated START signal when a transfer is already in progress.
Like I3C_MasterStart(), it also sends the specified 7-bit address.

Note: This function exists primarily to maintain compatible APIs between I3C and 12C
drivers, as well as to better document the intent of code that uses these APIs.

Parameters
* base — The I3C peripheral base address.
* type — The bus type to use in this transaction.
* address — 7-bit slave device address, in bits [6:0].

* dir — Master transfer direction, either kI3C_Read or kI3C_Write. This pa-
rameter is used to set the R/w bit (bit 0) in the transmitted slave address.

Return values
kStatus_Success — Repeated START signal and address were successfully en-
queued in the transmit FIFO.

status_t 13C_ MasterSend(I3C_Type *base, const void *txBuff, size_t txSize, uint32_t flags)
Performs a polling send transfer on the I12C/I3C bus.

Sends up to txSize number of bytes to the previously addressed slave device. The slave may
reply with a NAK to any byte in order to terminate the transfer early. If this happens, this
function returns kStatus_I3C_Nak.

Parameters
* base — The I3C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.
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» flags — Bit mask of options for the transfer. See enumeration
_i3c_master_transfer_flags for available options.

Return values
* kStatus_ Success — Data was sent successfully.
* kStatus_ I3C_ Busy — Another master is currently utilizing the bus.
* kStatus_I3C_Timeout — The module has stalled too long in a frame.
* kStatus_ I3C_ Nak — The slave device sent a NAK in response to an address.

* kStatus_I3C_ WriteAbort — The slave device sent a NAK in response to a
write.

* kStatus_I3C_MsgError — Message SDR/DDR mismatch or read/write mes-
sage in wrong state.

* kStatus_I3C_ WriteFifoError — Write to M/SWDATAB register when FIFO
full.

* kStatus_ I3C_ InvalidReq — Invalid use of request.

status_t 13C_ MasterReceive(I3C_Type *base, void *rxBuff, size_t rxSize, uint32_t flags)
Performs a polling receive transfer on the I12C/I3C bus.

Parameters
* base — The I3C peripheral base address.
* rxBuff — The pointer to the data to be transferred.
* rxSize — The length in bytes of the data to be transferred.

» flags — Bit mask of options for the transfer. See enumeration
_i3c_master_transfer_flags for available options.

Return values

* kStatus_ Success — Data was received successfully.

kStatus_ I3C_ Busy — Another master is currently utilizing the bus.
* kStatus_I3C_ Timeout — The module has stalled too long in a frame.
* kStatus_I3C_Term — The master terminates slave read.

* kStatus_ I3C_ HdrParityError — Parity error from DDR read.

* kStatus_I3C_ CrcError — CRC error from DDR read.

* kStatus_ I3C_ MsgError — Message SDR/DDR mismatch or read/write mes-
sage in wrong state.

* kStatus_ I3C_ ReadFifoError — Read from M/SRDATAB register when FIFO
empty.

* kStatus_ I3C_ InvalidReq — Invalid use of request.

status_t 13C_ MasterStop(I3C_Type *base)
Sends a STOP signal on the 12C/I3C bus.

This function does not return until the STOP signal is seen on the bus, or an error occurs.
Parameters
* base — The I3C peripheral base address.
Return values

* kStatus_ Success — The STOP signal was successfully sent on the bus and the
transaction terminated.
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* kStatus_I3C_ Busy — Another master is currently utilizing the bus.
* kStatus_I3C_Timeout — The module has stalled too long in a frame.
* kStatus_ I3C_ InvalidReq — Invalid use of request.

void I3C_ MasterEmitRequest(I3C_Type *base, i3¢_bus_request_t masterReq)
I3C master emit request.

Parameters
* base — The I3C peripheral base address.
* masterReq — I3C master request of type i3c_bus_request_t

static inline void 13C_ MasterEmitIBIResponse(I3C_Type *base, i3¢_ibi_response_t ibiResponse)
I3C master emit request.

Parameters
* base — The I3C peripheral base address.
* ibiResponse — I3C master emit IBI response of type i3c_ibi_response_t

void I3C_ MasterRegisterIBI(I3C_Type *base, i3c_register_ibi_addr_t *ibiRule)
I3C master register IBI rule.

Parameters
* base — The I3C peripheral base address.
¢ ibiRule — Pointer to ibi rule description of type i3c_register_ibi_addr_t

void I3C_ MasterGetIBIRules(I3C_Type *base, i3¢_register_ibi_addr_t *ibiRule)
I3C master get IBI rule.

Parameters
* base — The I3C peripheral base address.
* ibiRule — Pointer to store the read out ibi rule description.

i3c_ibi_type_t 13C__GetIBIType(I3C_Type *base)
I3C master get IBI Type.

Parameters
* base — The I3C peripheral base address.

Return values
i3c_ibi_type_t — Type of i3c_ibi_type_t.

static inline uint8_t I3C_ GetIBIAddress(I3C_Type *base)
I3C master get IBI Address.
Parameters
* base — The I3C peripheral base address.

Return values
The — 8-bit IBI address.

status_t 13C_ MasterProcessDA ASpecifiedBaudrate(I3C_Type *base, uint8_t *addressList, uint32_t
count, i3c_master_daa_baudrate_t
*daaBaudRate)

Performs a DAA in the i3c bus with specified temporary baud rate.
Parameters

* base — The I3C peripheral base address.
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* addressList — The pointer for address list which is used to do DAA.
* count — The address count in the address list.

* daaBaudRate — The temporary baud rate in DAA process, NULL for using
initial setting. The initial setting is set back between the completion of the
DAA and the return of this function.

Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_I3C_ Busy — Either another master is currently utilizing the bus,
or a non-blocking transaction is already in progress.

* kStatus I3C SlaveCountExceed — The I3C slave count has exceed the defi-
nition in I3C_MAX DEVCNT.

static inline status_t 13C_ MasterProcessDAA (I3C_Type *base, uint8_t *addressList, uint32_t
count)

Performs a DAA in the i3c bus.
Parameters
* base — The I3C peripheral base address.
* addressList — The pointer for address list which is used to do DAA.

* count — The address count in the address list. The initial setting is set back
between the completion of the DAA and the return of this function.

Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_I3C_Busy — Either another master is currently utilizing the bus,
or a non-blocking transaction is already in progress.

* kStatus I3C SlaveCountExceed — The I3C slave count has exceed the defi-
nition in I3C_MAX_DEVCNT.

i3¢_device_info_t *I13C_ MasterGetDeviceList After DA A (I3C_Type *base, uint8_t *count)
Get device information list after DAA process is done.

Parameters
* base — The I3C peripheral base address.
* count — [out] The pointer to store the available device count.

Returns
Pointer to the i3c_device_info_t array.

void I3C_ MasterClearDeviceCount(I3C_Type *base)

Clear the global device count which represents current devices number on the bus. When
user resets all dynamic addresses on the bus, should call this API.

Parameters
* base — The I3C peripheral base address.

status_t 13C_ MasterTransferBlocking(I3C_Type *base, i3c_master_transfer_t *transfer)
Performs a master polling transfer on the 12C/I3C bus.

Note: The API does not return until the transfer succeeds or fails due to error happens
during transfer.

Parameters
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* base — The I3C peripheral base address.
* transfer — Pointer to the transfer structure.
Return values
* kStatus_ Success — Data was received successfully.
* kStatus_ I3C_ Busy — Another master is currently utilizing the bus.

* kStatus_I3C_IBIWon — The I3C slave event IBI or MR or HJ won the arbi-
tration on a header address.

* kStatus_I3C_ Timeout — The module has stalled too long in a frame.
* kStatus_I3C_Nak — The slave device sent a NAK in response to an address.

* kStatus_ I3C_ WriteAbort — The slave device sent a NAK in response to a
write.

* kStatus I3C_ Term — The master terminates slave read.
* kStatus_ I3C_ HdrParityError — Parity error from DDR read.
* kStatus I3C CrcError — CRC error from DDR read.

* kStatus_I3C_ MsgError — Message SDR/DDR mismatch or read/write mes-
sage in wrong state.

* kStatus_I3C_ReadFifoError — Read from M/SRDATAB register when FIFO
empty.

* kStatus_ I3C_ WriteFifoError — Write to M/SWDATAB register when FIFO
full.

* kStatus_ I3C_ InvalidReq — Invalid use of request.

void I3C_ SlaveRequestEvent(I3C_Type *base, i3c_slave_event_t event)
I3C slave request event.

Parameters
* base — The I3C peripheral base address.
* event — I3C slave event of type i3c_slave_event _t

status_t 13C__SlaveSend(I3C_Type *base, const void *txBuff, size_t txSize)
Performs a polling send transfer on the I13C bus.

Parameters
* base — The I3C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.

Returns
Error or success status returned by APL

status_t 13C__SlaveReceive(I3C_Type *base, void *rxBuff, size_t rxSize)
Performs a polling receive transfer on the I3C bus.

Parameters
* base — The I3C peripheral base address.
* rxBuff — The pointer to the data to be transferred.
* rxSize — The length in bytes of the data to be transferred.

Returns
Error or success status returned by API.
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void I3C_ MasterTransferCreateHandle(I3C_Type *base, i3c_master_handle_t *handle, const

i3¢_master_transfer_callback_t *callback, void *userData)
Creates a new handle for the I3C master non-blocking APIs.

The creation of a handle is for use with the non-blocking APIs. Once a handle is created,
there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
I3C_MasterTransferAbort() API shall be called.

Note: The function also enables the NVIC IRQ for the input I3C. Need to notice that on some
SoCs the I3C IRQ is connected to INTMUX, in this case user needs to enable the associated
INTMUX IRQ in application.

Parameters
* base — The I3C peripheral base address.
* handle — [out] Pointer to the I3C master driver handle.
* callback — User provided pointer to the asynchronous callback function.

» userData — User provided pointer to the application callback data.

status_t 13C_ MasterTransferNonBlocking(I3C_Type *base, i3c_master_handle_t *handle,

i3¢c_master_transfer_t *transfer)
Performs a non-blocking transaction on the 12C/I3C bus.
Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C master driver handle.
* transfer — The pointer to the transfer descriptor.
Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_I3C_ Busy — Either another master is currently utilizing the bus,
or a non-blocking transaction is already in progress.

status_t 13C_ MasterTransferGetCount(I3C_Type *base, i3c_master_handle_t *handle, size_t

*count)
Returns number of bytes transferred so far.

Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C master driver handle.

* count — [out] Number of bytes transferred so far by the non-blocking trans-
action.

Return values
e kStatus_ Success —

* kStatus_ NoTransferInProgress— There is not a non-blocking transaction cur-
rently in progress.

void I3C_ MasterTransferAbort(I3C_Type *base, i3c_master_handle_t *handle)

Terminates a non-blocking I3C master transmission early.
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Note: Itisnot safe to call this function from an IRQ handler that has a higher priority than
the I3C peripheral’s IRQ priority.

Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C master driver handle.
Return values
* kStatus_ Success — A transaction was successfully aborted.

* kStatus_I3C_Idle — There is not a non-blocking transaction currently in
progress.

void I3C_MasterTransferHandleIRQ(I3C_Type *base, void *intHandle)
Reusable routine to handle master interrupts.

Note: This function does not need to be called unless you are reimplementing the non-
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The I3C peripheral base address.
* intHandle — Pointer to the I3C master driver handle.

enum _i3c_master flags
I3C master peripheral flags.

The following status register flags can be cleared:
» kI3C_MasterSlaveStartFlag
* kI3C_MasterControlDoneFlag
* kI3C_MasterCompleteFlag
» kI3C_MasterArbitrationWonFlag
» kI3C_MasterSlave2MasterFlag

All flags except kI3C_MasterBetweenFlag and kI3C_MasterNackDetectFlag can be enabled
as interrupts.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI3C_ MasterBetweenFlag
Between messages/DAAs flag

enumerator kI3C_ MasterNackDetectFlag
NACK detected flag

enumerator kI3C_ MasterSlaveStartFlag
Slave request start flag

enumerator kI3C_ MasterControlDoneFlag
Master request complete flag
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enumerator kI3C_ MasterCompleteFlag
Transfer complete flag

enumerator kI3C_ MasterRxReadyFlag
Rx data ready in Rx buffer flag

enumerator kI3C_ MasterTxReadyFlag
Tx buffer ready for Tx data flag

enumerator kI3C_ MasterArbitrationWonFlag
Header address won arbitration flag

enumerator kI3C_ MasterErrorFlag
Error occurred flag

enumerator kI3C_ MasterSlave2MasterFlag
Switch from slave to master flag

enumerator kI3C_ MasterClearFlags

enum _i3c_master error_ flags
I3C master error flags to indicate the causes.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI3C_ MasterErrorNackFlag
Slave NACKed the last address

enumerator kI3C_ MasterErrorWriteAbortFlag
Slave NACKed the write data

enumerator kI3C_ MasterErrorTermFlag
Master terminates slave read

enumerator kI3C_ MasterErrorParityFlag
Parity error from DDR read

enumerator kI3C_ MasterErrorCrcFlag
CRC error from DDR read

enumerator kI3C_ MasterErrorReadFlag
Read from MRDATAB register when FIFO empty
enumerator kI3C_ MasterErrorWriteFlag
Write to MWDATAB register when FIFO full
enumerator kI3C_ MasterErrorMsgFlag
Message SDR/DDR mismatch or read/write message in wrong state
enumerator kI3C_ MasterErrorInvalidReqFlag
Invalid use of request
enumerator kI3C_ MasterErrorTimeoutFlag
The module has stalled too long in a frame

enumerator kI3C_ MasterAllErrorFlags
All error flags
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enum _i3c_master state
I3C working master state.

Values:

enumerator kI3C MasterStateldle
Bus stopped.

enumerator kI3C_ MasterStateSlvReq
Bus stopped but slave holding SDA low.

enumerator kI3C_ MasterStateMsgSdr
In SDR Message mode from using MWMSG_SDR.

enumerator kI3C_MasterStateNormAct
In normal active SDR mode.

enumerator kI3C_MasterStateDdr
In DDR Message mode.

enumerator kI3C_MasterStateDaa
In ENTDAA mode.

enumerator kI3C_MasterStateIbiAck
Waiting on IBI ACK/NACK decision.

enumerator kI3C_MasterStateIbiRcv
Receiving IBL

enum _i3c_master enable
I3C master enable configuration.

Values:

enumerator kI3C_ MasterOff
Master off.

enumerator kI3C_MasterOn
Master on.

enumerator kI3C_ MasterCapable
Master capable.

enum _i3c_ master_hkeep
I3C high keeper configuration.

Values:

enumerator kI3C_ MasterHighKeeperNone
Use PUR to hold SCL high.

enumerator kI3C_ MasterHighKeeperWiredIn
Use pin_HK controls.

enumerator kI3C MasterPassiveSDA
Hi-Z for Bus Free and hold SDA.

enumerator kI3C_MasterPassiveSDASCL

Hi-Z both for Bus Free, and can Hi-Z SDA for hold.

enum _i3c_bus_ request

Emits the requested operation when doing in pieces vs. by message.

Values:
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enumerator kI3C_ RequestNone
No request.

enumerator kI3C_ RequestEmitStart Addr
Request to emit start and address on bus.

enumerator kI3C_ RequestEmitStop
Request to emit stop on bus.

enumerator kI3C_ RequestIbiAckNack
Manual IBI ACK or NACK.

enumerator kI3C_ RequestProcessDAA
Process DAA.

enumerator kI3C_ RequestForceExit
Request to force exit.

enumerator kI3C_ RequestAutolbi

Hold in stopped state, but Auto-emit START,7E.

enum _i3c_bus_ type
Bus type with EmitStartAddr.

Values:

enumerator kI3C_ Typel3CSdr
SDR mode of I3C.

enumerator kI3C_ Typel2C
Standard i2c protocol.

enumerator kI3C_ Typel3CDdr
HDR-DDR mode of I3C.

enum _i3c_ibi_response
IBI response.

Values:

enumerator kI3C_ IbiRespAck
ACK with no mandatory byte.

enumerator kI3C_ IbiRespNack
NACK.

enumerator kI3C_ IbiRespAckMandatory
ACK with mandatory byte.

enumerator kI3C_ IbiRespManual
Reserved.

enum _i3c_ibi_type
IBI type.

Values:

enumerator kI3C_ IbiNormal
In-band interrupt.

enumerator kI3C IbiHotJoin
slave hot join.
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enumerator kI3C_ IbiMasterRequest
slave master ship request.

enum _i3c_ibi_state
IBI state.

Values:

enumerator kI3C_ IbiReady

In-band interrupt ready state, ready for user to handle.

enumerator kI3C_IbiDataBuffNeed
In-band interrupt need data buffer for data receive.

enumerator kI3C_ IbiAckNackPending
In-band interrupt Ack/Nack pending for decision.

enum _i3c_ direction
Direction of master and slave transfers.

Values:

enumerator kI3C_ Write
Master transmit.

enumerator kI3C_ Read
Master receive.

enum _i3c_tx_trigger level
Watermark of TX int/dma trigger level.

Values:

enumerator kI3C_ TxTriggerOnEmpty
Trigger on empty.

enumerator kI3C_ TxTrigger UntilOneQuarterOrLess
Trigger on 1/4 full or less.

enumerator kI3C_ TxTriggerUntilOneHalfOrLess
Trigger on 1/2 full or less.

enumerator kI3C_ TxTrigger UntilOneLessThanFull
Trigger on 1 less than full or less.

enum _i3c_rx_ trigger level
Watermark of RX int/dma trigger level.

Values:

enumerator kI3C_ RxTriggerOnNotEmpty
Trigger on not empty.

enumerator kI3C_ RxTrigger UntilOneQuarterOrMore
Trigger on 1/4 full or more.

enumerator kI3C_ RxTriggerUntilOneHalfOrMore
Trigger on 1/2 full or more.

enumerator kI3C_ RxTrigger UntilThreeQuarterOrMore
Trigger on 3/4 full or more.
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enum _ i3c_rx_term_ ops
I3C master read termination operations.

Values:

enumerator kI3C RxTermDisable
Master doesn’t terminate read, used for CCC transfer.

enumerator kI3C__RxAutoTerm
Master auto terminate read after receiving specified bytes(<=255).

enumerator kI3C_ RxTermLastByte
Master terminates read at any time after START, no length limitation.

enum _i3c_start_scl_delay
I3C start SCL delay options.

Values:

enumerator kI3C_ NoDelay
No delay.
enumerator kI3C_ IncreaseSclHalfPeriod
Increases SCL clock period by 1/2.
enumerator kI3C_ IncreaseSclOnePeriod
Increases SCL clock period by 1.
enumerator kI3C_IncreaseSclOneAndHalfPeriod
Increases SCL clock period by 1 1/2

enum _i3c_master transfer flags
Transfer option flags.

Note: These enumerations are intended to be OR’d together to form a bit mask of options
for the _i3c_master_transfer::flags field.

Values:

enumerator kI3C_ TransferDefaultFlag
Transfer starts with a start signal, stops with a stop signal.

enumerator kI3C_ TransferNoStartFlag
Don’t send a start condition, address, and sub address

enumerator kI3C_ TransferRepeatedStartFlag
Send a repeated start condition

enumerator kI3C_ TransferNoStopFlag
Don’t send a stop condition.

enumerator kI3C_ TransferWordsFlag
Transfer in words, else transfer in bytes.

enumerator kI3C_ TransferDisableRxTermFlag
Disable Rx termination. Note: It’s for I3C CCC transfer.

enumerator kI3C_ TransferRxAutoTermFlag

Set Rx auto-termination. Note: It’s adaptive based on Rx size(<=255 bytes) except in
I3C_MasterReceive.
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enumerator kI3C_TransferStartWithBroadcastAddr
Start transfer with 0x7E, then read/write data with device address.

typedef enum _i3c_master_state i3c_master_ state_t
I3C working master state.

typedef enum _i3c_master_enable i3c_master__enable_t
I3C master enable configuration.

typedef enum _i3c_master_hkeep i3c_master hkeep_ t
I3C high keeper configuration.

typedef enum _i3c_bus_request i3c_bus_request_t
Emits the requested operation when doing in pieces vs. by message.

typedef enum _i3c_bus_type i3c_bus_type_t
Bus type with EmitStartAddr.

typedef enum _i3c_ibi response i3c_ibi_response t
IBI response.

typedef enum _i3c_ibi typei3c_ibi_type t
IBI type.

typedef enum _i3c_ibi_state i3c_ibi_state t
IBI state.

typedef enum _i3c_direction i3c_ direction_ t
Direction of master and slave transfers.

typedef enum _i3c_tx_trigger _level i3c_tx_trigger level t
Watermark of TX int/dma trigger level.

typedef enum _i3c_rx_trigger_level i3c_rx_ trigger level t
Watermark of RX int/dma trigger level.

typedef enum _i3c_rx_term_ops i3c_rx_term_ops_t
I3C master read termination operations.

typedef enum _i3c_start_scl _delay i3c_start_scl delay t
I3C start SCL delay options.

typedef struct _i3c_register_ibi_addr i3c_ register ibi_addr t
Structure with setting master IBI rules and slave registry.

typedef struct _i3c_baudrate i3c_ baudrate hz_t
Structure with I3C baudrate settings.

typedef struct _i3c_master_daa_baudrate i3c_master daa_ baudrate t
I3C DAA baud rate configuration.

typedef struct _i3c_master_config i3c_ master config_t
Structure with settings to initialize the I3C master module.

This structure holds configuration settings for the I3C peripheral. To initialize this structure
to reasonable defaults, call the I3C_MasterGetDefaultConfig() function and pass a pointer
to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

typedef struct _i3c_master_transfer i3c_ master transfer t

typedef struct _i3c_master_handle i3c_master_handle_t
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typedef struct _i3c_master_transfer_callback i3c_master_ transfer_ callback_t
i3c master callback functions.

typedef void (*i3c_master_isr_ t)(I3C_Type *base, void *handle)
Typedef for master interrupt handler.

struct _i3c_ register_ibi_ addr
#include <fsl_i3c.h> Structure with setting master IBI rules and slave registry.

Public Members
uint8_t address[5]
Address array for registry.

bool i3cFastStart

Allow the START header to run as push-pull speed if all dynamic addresses take MSB
0.

bool ibiHasPayload
Whether the address array has mandatory IBI byte.

struct _i3c_ baudrate
#include <fsl_i3c.h> Structure with I3C baudrate settings.

Public Members
uint32_t i2cBaud
Desired I12C baud rate in Hertz.
uint32_t i3cPushPullBaud
Desired I3C push-pull baud rate in Hertz.

uint32_t i3cOpenDrainBaud
Desired I3C open-drain baud rate in Hertz.

struct i3c_master daa_baudrate
#include <fsl_i3c.h> I3C DAA baud rate configuration.

Public Members
uint32_t sourceClock Hz
FCLK, function clock in Hertz.

uint32_t i3cPushPullBaud
Desired I3C push-pull baud rate in Hertz.

uint32_t i3cOpenDrainBaud
Desired I3C open-drain baud rate in Hertz.
struct _i3c_ master_ config
#include <fsl_i3c.h> Structure with settings to initialize the I3C master module.

This structure holds configuration settings for the I3C peripheral. To initialize this structure
to reasonable defaults, call the I3C_MasterGetDefaultConfig() function and pass a pointer
to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.
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Public Members
i3c_master_enable_t enableMaster
Enable master mode.

bool disableTimeout
Whether to disable timeout to prevent the ERRWARN.

i3c_master_hkeep_t hKeep
High keeper mode setting.

bool enableOpenDrainStop
Whether to emit open-drain speed STOP.

bool enableOpenDrainHigh
Enable Open-Drain High to be 1 PPBAUD count for i3c messages, or 1 ODBAUD.

i3c_baudrate_hz_t baudRate Hz
Desired baud rate settings.

uint32_t slowClock Hz
Slow clock frequency.

struct i3c_master transfer callback

#include <fsl_i3c.h> i3c master callback functions.

Public Members

void (*slave2Master)(I3C_Type *base, void *userData)

Transfer complete callback
void (*ibiCallback)(I3C_Type *base, i3c_master_handle_t *handle, i3c_ibi_type_t ibiType,
i3c_ibi_state_t ibiState)

IBI event callback

void (*transferComplete)(I3C_Type *base, i3¢c_master_handle_t *handle, status_t
completionStatus, void *userData)

Transfer complete callback

struct _i3c_ master_ transfer

#include <fsl_i3c.h> Non-blocking transfer descriptor structure.

This  structure is used to pass transaction parameters to the
I3C_MasterTransferNonBlocking() API.

Public Members

uint32_t flags
Bit mask of options for the transfer. See enumeration _i3c_master_transfer_flags for
available options. Set to 0 or kI3C_TransferDefaultFlag for normal transfers.
uint8_t slaveAddress
The 7-bit slave address.
i3c_direction_t direction
Either kI3C_Read or kI3C_Write.
uint32_t subaddress
Sub address. Transferred MSB first.
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size t subaddressSize
Length of sub address to send in bytes. Maximum size is 4 bytes.
void *data
Pointer to data to transfer.
size_t dataSize
Number of bytes to transfer.
i3c_bus_type_t busType
bus type.
i3c_ibi_response_t ibiResponse
ibi response during transfer.
struct i3c_ master handle
#include <fsl_i3c.h> Driver handle for master non-blocking APIs.

Note: The contents of this structure are private and subject to change.

Public Members
uint8_t state

Transfer state machine current state.
uint32_t remainingBytes

Remaining byte count in current state.
i3c_rx_term_ops_t rxTermOps

Read termination operation.
i3¢c_master_transfer_t transfer

Copy of the current transfer info.
uint8_t ibiAddress

Slave address which request IBI.
uint8_t *ibiBuff

Pointer to IBI buffer to keep ibi bytes.
size_t ibiPayloadSize

IBI payload size.
i3c_ibi_type_t ibiType

IBI type.

i3¢c_master_transfer_callback_t callback
Callback functions pointer.

void *userData
Application data passed to callback.

2.23 13C Slave Driver
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void 13C__SlaveGetDefaultConfig(i3c_slave_config t *slaveConfig)
Provides a default configuration for the I3C slave peripheral.

This function provides the following default configuration for the I3C slave peripheral:
slaveConfig- >enableslave = true;
After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the slave driver with I13C_Slavelnit().

Parameters

* slaveConfig — [out] User provided configuration structure for default val-
ues. Refer to i3c_slave_config_t.

void I3C_ Slavelnit(I3C_Type *base, const i3c_slave_config_t *slaveConfig, uint32_t
slowClock_Hz)

Initializes the I3C slave peripheral.

This function enables the peripheral clock and initializes the I3C slave peripheral as de-
scribed by the user provided configuration.

Parameters

* base — The I3C peripheral base address.

* slaveConfig - User provided peripheral configuration. Use
I3C_SlaveGetDefaultConfig() to get a set of defaults that you can override.
* slowClock._Hz - Frequency in Hertz of the I3C slow clock.
Used to calculate the bus match condition values. If

FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH defines as 1, this
parameter is useless.

void I3C_ SlaveDeinit(I3C_Type *base)
Deinitializes the I3C slave peripheral.

This function disables the I3C slave peripheral and gates the clock.
Parameters
* base — The I3C peripheral base address.

static inline void I3C_ SlaveEnable(I3C_Type *base, bool isEnable)
Enable/Disable Slave.

Parameters
* base — The I3C peripheral base address.
* isEnable — Enable or disable.

static inline uint32_t I3C_ SlaveGetStatusFlags(I3C_Type *base)
Gets the I3C slave status flags.

A bit mask with the state of all I3C slave status flags is returned. For each flag, the corre-
sponding bit in the return value is set if the flag is asserted.

See also:

_i3c_slave_flags

Parameters

* base — The I3C peripheral base address.
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Returns
State of the status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void 13C_ SlaveClearStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C slave status flag state.

The following status register flags can be cleared:
* kI3C_SlaveBusStartFlag
» kI3C_SlaveMatchedFlag
» kI3C_SlaveBusStopFlag

Attempts to clear other flags has no effect.

See also:

_i3c_slave_flags.

Parameters
* base — The I3C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _i3c_slave_flags enumerators OR’d together. You may pass
the result of a previous call to I3C_SlaveGetStatusFlags().

static inline uint32_t I3C_ SlaveGetErrorStatusFlags(I3C_Type *base)
Gets the I3C slave error status flags.

A bit mask with the state of all I3C slave error status flags is returned. For each flag, the
corresponding bit in the return value is set if the flag is asserted.

See also:

_i3c_slave_error_flags

Parameters
* base — The I3C peripheral base address.

Returns
State of the error status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void I13C__SlaveClearErrorStatusFlags(I3C_Type *base, uint32_t statusMask)
Clears the I3C slave error status flag state.

See also:

_i3c_slave_error_flags.

Parameters
* base — The I3C peripheral base address.
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* statusMask — A bitmask of error status flags that are to be cleared. The mask
is composed of _i3c_slave_error_flags enumerators OR’d together. You may
pass the result of a previous call to I3C_SlaveGetErrorStatusFlags().

i3c_slave_activity_state_t 13C_ SlaveGetActivityState(I3C_Type *base)
Gets the I3C slave state.

Parameters
* base — The I3C peripheral base address.

Returns
I3C slave activity state, refer i3c_slave_activity_state_t.

status_t 13C__SlaveCheckAndClearError(I3C_Type *base, uint32_t status)
static inline void I13C_ SlaveEnableInterrupts(I3C_Type *base, uint32_t interruptMask)

Enables the I3C slave interrupt requests.

Only below flags can be enabled as interrupts.

» kI3C_SlaveBusStartFlag

KkI3C_SlaveMatchedFlag
kI3C_SlaveBusStopFlag
kI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
kI3C_SlaveReceivedCCCFlag
kI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
kI3C_SlaveCCCHandledFlag
kI3C_SlaveEventSentFlag

Parameters
* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _i3c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline void I13C__SlaveDisablelnterrupts(I3C_Type *base, uint32_t interruptMask)
Disables the I3C slave interrupt requests.

Only below flags can be disabled as interrupts.

» kI3C_SlaveBusStartFlag

» kI3C_SlaveMatchedFlag

» kI3C_SlaveBusStopFlag
kI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
kI3C_SlaveReceivedCCCFlag
KI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
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» kI3C_SlaveCCCHandledFlag
» kI3C_SlaveEventSentFlag

Parameters
* base — The I3C peripheral base address.

* interruptMask — Bit mask of interrupts to disable. See _i3c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t I3C_ SlaveGetEnabledInterrupts(I3C_Type *base)
Returns the set of currently enabled I3C slave interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_slave_flags enumerators OR’d together to indicate
the set of enabled interrupts.

static inline uint32_t I3C_ SlaveGetPendingInterrupts(I3C_Type *base)
Returns the set of pending I3C slave interrupt requests.

Parameters
* base — The I3C peripheral base address.

Returns
A bitmask composed of _i3c_slave_flags enumerators OR’d together to indicate
the set of pending interrupts.

static inline void 13C__SlaveEnableDMA (I3C_Type *base, bool enableTx, bool enableRx, uint32_t
width)

Enables or disables I3C slave DMA requests.
Parameters
* base — The I3C peripheral base address.

* enableTx —Enable flag for transmit DMA request. Pass true for enable, false
for disable.

* enableRx — Enable flag for receive DMA request. Pass true for enable, false
for disable.

* width — DMA read/write unit in bytes.

static inline uint32_t I3C_ SlaveGetTxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C slave transmit data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
* width — DMA read/write unit in bytes.

Returns
The I3C Slave Transmit Data Register address.

static inline uint32_t I3C__SlaveGetRxFifoAddress(I3C_Type *base, uint32_t width)
Gets I3C slave receive data register address for DMA transfer.

Parameters
* base — The I3C peripheral base address.
» width — DMA read/write unit in bytes.
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Returns
The I3C Slave Receive Data Register address.

static inline void I3C_ SlaveSet Watermarks(I3C_Type *base, i3c_tx_trigger._level t txLvl,
i3c_rx_trigger_level_t rxLvl, bool flushTx, bool
flushRx)

Sets the watermarks for I3C slave FIFOs.
Parameters
* base — The I3C peripheral base address.

¢ txLvl — Transmit FIFO watermark level. The kI3C_SlaveTxReadyFlag flag
is set whenever the number of words in the transmit FIFO reaches txLvl

* rxLvl — Receive FIFO watermark level. The kI3C_SlaveRxReadyFlag flag is
set whenever the number of words in the receive FIFO reaches rxLvl.

e flushTx — true if TX FIFO is to be cleared, otherwise TX FIFO remains un-
changed.

* flushRx - true if RX FIFO is to be cleared, otherwise RX FIFO remains un-
changed.

static inline void I13C__SlaveGetFifoCounts(I3C_Type *base, size_t *rxCount, size_t *txCount)
Gets the current number of bytes in the I3C slave FIFOs.

Parameters
* base — The I3C peripheral base address.

* txCount — [out] Pointer through which the current number of bytes in the
transmit FIFO is returned. Pass NULL if this value is not required.

* rxCount — [out] Pointer through which the current number of bytes in the
receive FIFO is returned. Pass NULL if this value is not required.

void I3C_ SlaveRequestEvent(I3C_Type *base, i3c_slave_event_t event)
I3C slave request event.

Parameters
* base — The I3C peripheral base address.
* event — I3C slave event of type i3c_slave_event_t

status_t 13C_SlaveSend(I3C_Type *base, const void *txBuff, size_t txSize)
Performs a polling send transfer on the I3C bus.

Parameters
* base — The I3C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.

Returns
Error or success status returned by APIL.

status_t 13C__SlaveReceive(I3C_Type *base, void *rxBuff, size_t rxSize)
Performs a polling receive transfer on the I3C bus.

Parameters
* base — The I3C peripheral base address.
 rxBuff — The pointer to the data to be transferred.

* rxSize — The length in bytes of the data to be transferred.

218 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

Returns
Error or success status returned by API.

void I3C_ SlaveTransferCreateHandle(I3C_Type *base, i3c_slave_handle_t *handle,
i3c_slave_transfer_callback_t callback, void *userData)

Creates a new handle for the I3C slave non-blocking APIs.
The creation of a handle is for use with the non-blocking APIs. Once a handle is created,

there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
I13C_SlaveTransferAbort() API shall be called.

Note: The function also enables the NVIC IRQ for the input I3C. Need to notice that on some
SoCs the I3C IRQ is connected to INTMUX, in this case user needs to enable the associated
INTMUX IRQ in application.

Parameters
* base — The I3C peripheral base address.
* handle — [out] Pointer to the I3C slave driver handle.
* callback — User provided pointer to the asynchronous callback function.
* userData — User provided pointer to the application callback data.

status_t 13C_SlaveTransferNonBlocking(I3C_Type *base, i3c_slave_handle_t *handle, uint32_t
eventMask)

Starts accepting slave transfers.

Call this API after calling I2C_Slavelnit() and I3C_SlaveTransferCreateHandle() to start pro-
cessing transactions driven by an I2C master. The slave monitors the I2C bus and pass
events to the callback that was passed into the call to I3C_SlaveTransferCreateHandle().
The callback is always invoked from the interrupt context.

The set of events received by the callback is customizable. To do so, set the eventMask pa-
rameter to the OR’d combination of i3c_slave_transfer_event_t enumerators for the events
you wish to receive. The kKI3C_SlaveTransmitEvent and kI3C_SlaveReceiveEvent events are
always enabled and do not need to be included in the mask. Alternatively, you can pass
0 to get a default set of only the transmit and receive events that are always enabled. In
addition, the kI3C_SlaveAllEvents constant is provided as a convenient way to enable all
events.

Parameters
* base — The I3C peripheral base address.

* handle — Pointer to struct: _i3c_slave _handle structure which stores the
transfer state.

* eventMask — Bit mask formed by OR’ing together i3c_slave_transfer_event_t
enumerators to specify which events to send to the callback. Other ac-
cepted values are 0 to get a default set of only the transmit and receive
events, and KI3C_SlaveAllEvents to enable all events.

Return values
* kStatus_ Success — Slave transfers were successfully started.

* kStatus_ I3C_ Busy — Slave transfers have already been started on this han-
dle.

status_t 13C__SlaveTransferGetCount(I3C_Type *base, i3¢_slave_handle_t *handle, size_t *count)
Gets the slave transfer status during a non-blocking transfer.

Parameters
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* base — The I3C peripheral base address.
* handle — Pointer to i2c_slave_handle_t structure.

* count — [out] Pointer to a value to hold the number of bytes transferred.
May be NULL if the count is not required.

Return values
e kStatus_ Success —
* kStatus_ NoTransferInProgress —

void I3C_ SlaveTransfer Abort(I3C_Type *base, i3c_slave_handle_t *handle)
Aborts the slave non-blocking transfers.

Note: This API could be called at any time to stop slave for handling the bus events.

Parameters
* base — The I3C peripheral base address.

* handle — Pointer to struct: _i3c_slave_handle structure which stores the
transfer state.

Return values
e kStatus Success —
e kStatus_ I3C Idle —

void I3C_ SlaveTransferHandleIRQ(I3C_Type *base, void *intHandle)
Reusable routine to handle slave interrupts.

Note: This function does not need to be called unless you are reimplementing the non
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The I3C peripheral base address.

* intHandle — Pointer to struct: _i3c_slave _handle structure which stores the
transfer state.

void I3C_ SlaveRequestIBIWithData(I3C_Type *base, uint8_t *data, size_t dataSize)
I3C slave request IBI event with data payload(mandatory and extended).

Parameters
* base — The I3C peripheral base address.
* data — Pointer to IBI data to be sent in the request.
* dataSize — IBI data size.

void I3C_ SlaveRequestIBIWithSingleData(I3C_Type *base, uint8_t data, size_t dataSize)
I3C slave request IBI event with single data.

Deprecated:
Do not use this function. It has been superseded by I3C_SlaveRequestIBIWithData.

Parameters
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* base — The I3C peripheral base address.
» data —IBI data to be sent in the request.
* dataSize — IBI data size.

enum _i3c_slave flags
I3C slave peripheral flags.

The following status register flags can be cleared:

* kI3C_SlaveBusStartFlag

» kI3C_SlaveMatchedFlag

» kI3C_SlaveBusStopFlag
Only below flags can be enabled as interrupts.

» kI3C_SlaveBusStartFlag

» kI3C_SlaveMatchedFlag

» kI3C_SlaveBusStopFlag
KkI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
kI3C_SlaveReceivedCCCFlag
KI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
kI3C_SlaveCCCHandledFlag
KkI3C_SlaveEventSentFlag

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI3C_ SlaveNotStopFlag
Slave status not stop flag

enumerator kI3C_ SlaveMessageFlag

Slave status message, indicating slave is listening to the bus traffic or responding
enumerator kI3C_ SlaveRequiredReadFlag

Slave status required, either is master doing SDR read from slave, or is IBI pushing out.

enumerator kI3C_ SlaveRequiredWriteFlag

Slave status request write, master is doing SDR write to slave, except slave in ENTDAA
mode

enumerator kI3C_ SlaveBusDA AFlag
I3C bus is in ENTDAA mode

enumerator kI3C_ SlaveBusHDRModeFlag
I3C bus is in HDR mode

enumerator kI3C_ SlaveBusStartFlag
Start/Re-start event is seen since the bus was last cleared
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enumerator kI3C_SlaveMatchedFlag
Slave address(dynamic/static) matched since last cleared

enumerator kI3C_SlaveBusStopFlag
Stop event is seen since the bus was last cleared

enumerator kI3C_ SlaveRxReadyFlag
Rx data ready in rx buffer flag

enumerator kI3C_ SlaveTxReadyFlag
Tx buffer ready for Tx data flag

enumerator kI3C_ SlaveDynamicAddrChangedFlag
Slave dynamic address has been assigned, re-assigned, or lost

enumerator kI3C_ SlaveReceived CCCFlag
Slave received Common command code

enumerator kI3C_ SlaveErrorFlag
Error occurred flag

enumerator kI3C_ SlaveHDRCommandMatchFlag
High data rate command match

enumerator kI3C_SlaveCCCHandledFlag
Slave received Common command code is handled by I3C module

enumerator kI3C_ SlaveEventSentFlag
Slave IBI/P2P/MR/H]J event has been sent

enumerator kI3C_ SlavelbiDisableFlag
Slave in band interrupt is disabled.

enumerator kI3C_ SlaveMasterRequestDisabledFlag
Slave master request is disabled.

enumerator kI3C_ SlaveHotJoinDisabledFlag
Slave Hot-Join is disabled.

enumerator kI3C_ SlaveClearFlags
All flags which are cleared by the driver upon starting a transfer.

enumerator kI3C_ SlaveAlllrqFlags

enum _i3c_slave_error_flags

13C slave error flags to indicate the causes.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI3C_ SlaveErrorOverrunFlag
Slave internal from-bus buffer/FIFO overrun.

enumerator kI3C_ SlaveErrorUnderrunFlag
Slave internal to-bus buffer/FIFO underrun

enumerator kI3C_ SlaveErrorUnderrunNakFlag
Slave internal from-bus buffer/FIFO underrun and NACK error

enumerator kI3C_ SlaveErrorTermFlag
Terminate error from master
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enumerator kI3C_ SlaveErrorInvalidStartFlag
Slave invalid start flag

enumerator kI3C_ SlaveErrorSdrParityFlag
SDR parity error

enumerator kI3C_ SlaveErrorHdrParityFlag
HDR parity error

enumerator kI3C_ SlaveErrorHdrCRCFlag
HDR-DDR CRC error

enumerator kI3C_ SlaveErrorS0S1Flag
SO or S1 error

enumerator kI3C_ SlaveErrorOverreadFlag
Over-read error

enumerator kI3C_ SlaveErrorOverwriteFlag
Over-write error

enum _i3c_slave event
I3C slave.event.

Values:

enumerator kI3C__SlaveEventNormal
Normal mode.

enumerator kI3C_ SlaveEventIBI
In band interrupt event.

enumerator kI3C_SlaveEventMasterReq
Master request event.

enumerator kI3C_ SlaveEventHotJoinReq
Hot-join event.

enum _i3c_slave_activity state

I3C slave.activity state.

Values:

enumerator kI3C_ SlaveNoLatency
Normal bus operation

enumerator kI3C_ SlaveLatency1Ms
1ms of latency.

enumerator kI3C_ SlaveLatency100Ms
100ms of latency.

enumerator kI3C_ SlaveLatency10S
10s latency.

enum _i3c_slave transfer_ event
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created
by OR’ing together events is passed to I3C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.
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Note: These enumerations are meant to be OR’d together to form a bit mask of events.

Values:

enumerator kI3C SlaveAddressMatchEvent
Received the slave address after a start or repeated start.

enumerator kI3C_SlaveTransmitEvent
Callback is requested to provide data to transmit (slave-transmitter role).

enumerator kI3C_ SlaveReceiveEvent
Callbackis requested to provide a buffer in which to place received data (slave-receiver
role).

enumerator kI3C_ SlaveRequired TransmitEvent
Callbackis requested to provide a buffer in which to place received data (slave-receiver
role).

enumerator kI3C__SlaveStartEvent
A start/repeated start was detected.

enumerator kI3C_SlaveHDRCommandMatchEvent
Slave Match HDR Command.

enumerator kI3C_ SlaveCompletionEvent
A stop was detected, completing the transfer.

enumerator kI3C_SlaveRequestSentEvent
Slave request event sent.

enumerator kI3C__SlaveReceived CCCEvent
Slave received CCC event, need to handle by application.

enumerator kI3C _SlaveAllEvents
Bit mask of all available events.

typedef enum _i3c_slave_event i3c_slave event t
I3C slave.event.

typedef enum _i3c_slave_activity_state i3c_slave_ activity_state_t
I3C slave.activity state.

typedef struct _i3c_slave_config i3c_slave_config_t
Structure with settings to initialize the I3C slave module.
This structure holds configuration settings for the I3C peripheral. To initialize this structure

to reasonable defaults, call the I3C_SlaveGetDefaultConfig() function and pass a pointer to
your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

typedef enum _i3c_slave_transfer_event i3c_slave transfer event_t
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created
by OR’ing together events is passed to I3C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.

Note: These enumerations are meant to be OR’d together to form a bit mask of events.
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typedef struct _i3c_slave_transfer i3c_slave_transfer_t
I3C slave transfer structure.

typedef struct _i3c_slave_handle i3c_ slave_handle_t
typedef void (*i3c_ slave_transfer callback t)(I3C_Type *base, i3¢_slave_transfer_t *transfer, void
*userData)

Slave event callback function pointer type.

This callback is used only for the slave non-blocking transfer API. To install a callback, use
the I3C_SlaveSetCallback() function after you have created a handle.

Param base
Base address for the I3C instance on which the event occurred.

Param transfer
Pointer to transfer descriptor containing values passed to and/or from the call-
back.

Param userData
Arbitrary pointer-sized value passed from the application.

typedef void (*i3c_slave_isr_ t)(I3C_Type *base, void *handle)
Typedef for slave interrupt handler.

struct _i3c_slave_config
#include <fsl_i3c.h> Structure with settings to initialize the I3C slave module.

This structure holds configuration settings for the I3C peripheral. To initialize this structure
to reasonable defaults, call the I3C_SlaveGetDefaultConfig() function and pass a pointer to
your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

Public Members

bool enableSlave
Whether to enable slave.
bool isHotJoin
Whether to enable slave hotjoin before enable slave.
uint8_t staticAddr
Static address.
uint16_t vendorID
Device vendor ID(manufacture ID).

bool enableRandomPart

Whether to generate random part number; if using random part number, the part-
Number variable setting is meaningless.

uint32_t partNumber
Device part number info

uint8_t der
Device characteristics register information.

uint8_t ber
Bus characteristics register information.

uint8_t hdrMode
Support hdr mode, could be OR logic in enumeration:i3c_hdr_mode_t.
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bool nakAllRequest
Whether to reply NAK to all requests except broadcast CCC.

bool ignoreS0S1Error
Whether to ignore S0/S1 error in SDR mode.

bool offline

Whether to wait 60 us of bus quiet or HDR request to ensure slave track SDR mode
safely.

bool matchSlaveStartStop
Whether to assert start/stop status only the time slave is addressed.
uint32_t maxWriteLength
Maximum write length.
uint32_t maxReadLength
Maximum read length.
struct _i3c_slave transfer
#include <fsl_i3c.h> 13C slave transfer structure.

Public Members

uint32_t event
Reason the callback is being invoked.

uint8_t *txData
Transfer buffer

size_t txDataSize
Transfer size

uint8_t *rxData
Transfer buffer

size_t rxDataSize
Transfer size

status_t completionStatus
Success or error code describing how the transfer completed. Only applies for
kI3C_SlaveCompletionEvent.

size_t transferredCount
Number of bytes actually transferred since start or last repeated start.

struct i3c_slave handle
#include <fsl_i3c.h> I3C slave handle structure.

Note: The contents of this structure are private and subject to change.

Public Members
i3c_slave_transfer._t transfer
I3C slave transfer copy.

bool isBusy
Whether transfer is busy.
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bool wasTransmit
Whether the last transfer was a transmit.

uint32_t eventMask
Mask of enabled events.

uint32_t transferredCount
Count of bytes transferred.

i3c_slave_transfer_callback_t callback
Callback function called at transfer event.

void *userData
Callback parameter passed to callback.

uint8_t txFifoSize
Tx Fifo size

2.24 IMU: Inter CPU Messaging Unit

status_t IMU_ Init(imu_link_t link)
Initializes the IMU module.

This function sets IMU to initialized state, including:

¢ Flush the send FIFO.

* Unlock the send FIFO.

* Set the water mark to IMU_MAX _MSG_FIFO_WATER_MARK)
¢ Flush the receive FIFO.

If IMU BUSY POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return kStatus_Timeout if flushing the receive
FIFO takes too long.

Parameters
* link — IMU link.

Return values
* kStatus_ Success — The IMU was initialized successfully.
* kStatus_ InvalidArgument — Invalid link parameter.

* kStatus_ Timeout — Timeout occurred while flushing the receive FIFO.

Returns
status_t

void IMU_ Deinit(imu_link_t link)
De-initializes the IMU module.
Parameters
¢ link — IMU link.
static inline void IMU_ WriteMsg(imu_link_t link, uint32_t msg)
Write one message to TX FIFO.

This function writes message to the TX FIFO, user need to make sure there is empty space
in the TX FIFO, and TX FIFO not locked before calling this function.
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Parameters
* link — IMU link.
* msg — The message to send.

static inline uint32_t IMU_ ReadMsg(imu_link_t link)
Read one message from RX FIFO.

User need to make sure there is available message in the RX FIFO.
Parameters
* link — IMU link.

Returns
The message.

int32_t IMU_ SendMsgsBlocking(imu_link_t link, const uint32_t *msgs, int32_t msgCount, bool
lockSendFifo)

Blocking to send messages.

This function blocks until all messages have been filled to TX FIFO.

« If the TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED.

« If TX FIFO not locked, this function waits the available empty slot in TX FIFO, and fills
the message to TX FIFO.

* To lock TX FIFO after filling all messages, set lockSendFifo to true.

If IMU BUSY POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return IMU_ERR_TIMEOUT if waiting for FIFO
space takes too long.

Parameters
¢ link - IMU link.
» msgs — The messages to send.
* msgCount — Message count, one message is a 32-bit word.

* lockSendFifo — If set to true, the TX FIFO is locked after all messages filled
to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR TX FIFO_LOCKED. If a
timeout occurs while waiting for FIFO space, it returns IMU_ERR_TIMEOUT.
Otherwise, this function returns the actual message count sent out, which
equals msgCount because this function is blocking until all messages have been
filled into TX FIFO or a timeout occurs.

int32_t IMU_ TrySendMsgs(imu_link_t link, const uint32_t *msgs, int32_t msgCount, bool
lockSendFifo)

Try to send messages.

This function is similar with IMU_SendMsgsBlocking, the difference is, this function tries
to send as many as possible, if there is not enough empty slot in TX FIFO, this function fills
messages to available empty slots and returns how many messages have been filled.

» If the TX FIFO is locked, this function returns IMU_ERR_TX FIFO LOCKED.

 If TX FIFO not locked, this function fills messages to TX FIFO empty slot, and returns
how many messages have been filled.
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¢ If lockSendFifo is set to true, TX FIFO is locked after all messages have been filled to TX
FIFO. In other word, TX FIFO is locked if the function return value equals msgCount,
when lockSendFifo set to true.
Parameters

link — IMU link.

* msgs — The messages to send.
» msgCount — Message count, one message is a 32-bit word.

lockSendFifo — If set to true, the TX FIFO is locked after all messages filled
to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED, other-
wise, this function returns the actual message count sent out.

int32_t IMU_ TryReceiveMsgs(imu_link_t link, uint32_t *msgs, int32_t desiredMsgCount, bool
*needAckLock)

Try to receive messages.

This function tries to read messages from RX FIFO. It reads the messages already exists in
RX FIFO and returns the actual read count.

o If the RX FIFO has enough messages, this function reads the messages and returns.

« If the RX FIFO does not have enough messages, this function the messages in RX FIFO
and returns the actual read count.

* During message reading, if RX FIFO is empty and locked, in this case peer CPU will not
send message until current CPU send lock ack message. Then this function returns the
message count actually received, and sets need AckLock to true to inform upper layer.
Parameters

* link — IMU link.
» msgs — The buffer to read messages.
* desiredMsgCount — Desired read count, one message is a 32-bit word.

* needAckLock — Upper layer should always check this value. When this is
set to true by this function, upper layer should send lock ack message to
peer CPU.

Returns
Count of messages actually received.

int32_t IMU_ ReceiveMsgsBlocking(imu_link_t link, uint32_t *msgs, int32_t desiredMsgCount,
bool *needAckLock)

Blocking to receive messages.

This function blocks until all desired messages have been received or the RX FIFO is locked.

« If the RX FIFO has enough messages, this function reads the messages and returns.

o If the RX FIFO does not have enough messages, this function waits for the new mes-
sages.

* During message reading, if RX FIFO is empty and locked, in this case peer CPU will not
send message until current CPU send lock ack message. Then this function returns the
message count actually received, and sets needAckLock to true to inform upper layer.

2.24. IMU: Inter CPU Messaging Unit 229



MCUXpresso SDK Documentation, Release 25.06.00

Parameters
¢ link - IMU link.
* msgs — The buffer to read messages.
* desiredMsgCount — Desired read count, one message is a 32-bit word.

* needAckLock — Upper layer should always check this value. When this is
set to true by this function, upper layer should send lock ack message to
peer CPU.

Returns
Count of messages actually received.

int32_t IMU_ SendMsgPtrBlocking(imu_link_t link, uint32_t msgPtr, bool lockSendFifo)
Blocking to send messages pointer.

Compared with IMU_SendMsgsBlocking, this function fills message pointer to TX FIFO, but
not the message content.

This function blocks until the message pointer is filled to TX FIFO.

» If the TX FIFO is locked, this function returns IMU_ERR_TX FIFO _LOCKED.

» If TX FIFO not locked, this function waits the available empty slot in TX FIFO, and fills
the message pointer to TX FIFO.

* To lock TX FIFO after filling the message pointer, set lockSendFifo to true.

If IMU_BUSY_POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return IMU_ERR_TIMEOUT if waiting for FIFO
space takes too long.

Parameters
¢ link — IMU link.
* msgPtr — The buffer pointer to message to send.

* lockSendFifo — If set to true, the TX FIFO is locked after message pointer
filled to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED. If a
timeout occurs while waiting for FIFO space, it returns IMU_ERR_TIMEOUT.
Otherwise, this function returns 0 to indicate success.

static inline void IMU_ LockSendFifo(imu_link_t link, bool lock)
Lock or unlock the TX FIFO.

Parameters
* link — IMU link.
* lock — Use true to lock the FIFO, use false to unlock.

void IMU_ FlushSendFifo(imu_link_t link)
Flush the send FIFO.

Flush all messages in send FIFO.
Parameters
* link — IMU link.
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static inline void IMU_ SetSendFifoWaterMark(imu_link_t link, uint8_t waterMark)
Set send FIFO warter mark.

The warter mark must be less than IMU MAX MSG_FIFO_WATER_MARK, i.e. 0 < water-
Mark <= IMU_MAX_MSG_FIFO_WATER_MARK.

Parameters
* link - IMU link.
» waterMark — Send FIFO warter mark.

static inline uint32_t IMU__ GetReceivedMsgCount (imu_link_t link)
Get the message count in receive FIFO.

Parameters
* link — IMU link.

Returns
The message count in receive FIFO.

static inline uint32_t IMU_ GetSendFifoEmptySpace(imu_link_t link)
Get the empty slot in send FIFO.

Parameters
* link — IMU link.

Returns
The empty slot count in send FIFO.

uint32_t IMU_ GetStatusFlags(imu_link_t link)
Gets the IMU status flags.

Parameters
* link — IMU link.

Returns
Bit mask of the IMU status flags, see _imu_status_flags.

static inline void IMU__ClearPendingInterrupts(imu_link_t link, uint32_t mask)
Clear the IMU IRQ.

Parameters
¢ link — IMU link.
* mask — Bit mask of the interrupts to clear, see _imu_interrupts.

FSL IMU_DRIVER,_VERSION
IMU driver version.

enum _imu_ status_flags
IMU status flags. .

Values:

enumerator kIMU_ TxFifoEmpty
enumerator kIMU_ TxFifoFull
enumerator kIMU TxFifoAlmostFull
enumerator kIMU__ TxFifoLocked

enumerator kIMU_ RxFifoEmpty
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enumerator kIMU RxFifoFull
enumerator kIMU RxFifoAlmostFull
enumerator kIMU__RxFifoLocked

enum _ imu_ interrupts
IMU interrupt. .

Values:

enumerator kIMU_ RxMsgReadyInterrupt
enumerator kIMU_ TxFifoSpaceAvailableInterrupt

IMU_MSG_FIFO_STATUS_ MSG_FIFO_LOCKED_MASK

IMU_MSG_FIFO_STATUS_MSG_FIFO_ALMOST_FULL_MASK

IMU_MSG_FIFO_STATUS_MSG_FIFO_FULL_MASK
IMU_MSG_FIFO_STATUS_MSG_FIFO_EMPTY_MASK
IMU_MSG_FIFO_STATUS_MSG_COUNT_MASK
IMU_MSG_FIFO_STATUS_MSG_COUNT_SHIFT
IMU_MSG_FIFO_STATUS_WR_PTR_MASK
IMU_MSG_FIFO_STATUS_WR_PTR_SHIFT
IMU_MSG_FIFO_STATUS_RD_PTR_MASK
IMU_MSG_FIFO_STATUS_RD_PTR_SHIFT
IMU_MSG_FIFO_CNTL_MSG_RDY_INT_ CLR_MASK
IMU_MSG_FIFO_CNTL_SP_AV_INT_ CLR_MASK
IMU_MSG_FIFO_CNTL_FIFO_FLUSH_MASK
IMU_MSG_FIFO_CNTL_WAIT_ FOR_ACK_ MASK
IMU_MSG_FIFO_CNTL_FIFO_FULL_WATERMARK_MASK
IMU_MSG_FIFO_CNTL_FIFO_FULL_WATERMARK_SHIFT
IMU_MSG_FIFO_CNTL_FIFO_FULL_ WATERMARK(X)
IMU_ WR_ MSG(link, msg)

IMU_RD_ MSG(link)

IMU_RX_FIFO_LOCKED(link)
IMU_TX_FIFO_LOCKED(link)

IMU_TX_FIFO_ALMOST_ FULL(link)

IMU_RX_FIFO_EMPTY (link)
Get Rx FIFO empty status.

IMU_LOCK_TX_FIFO(link)

IMU_UNLOCK_TX_FIFO(link)
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IMU_RX_FIFO_MSG_COUNT(link)
IMU_TX_FIFO_MSG_COUNT(link)

IMU RX_FIFO MSG_COUNT FROM STATUS(rxFifoStatus)
IMU_RX_FIFO_LOCKED_FROM_STATUS(rxFifoStatus)
IMU_TX_FIFO_STATUS(link)

IMU_RX_FIFO STATUS(link)

IMU_TX_FIFO_CNTL(link)

IMU ERR TX FIFO LOCKED
IMU driver returned error value.

IMU_ERR_TIMEOUT
IMU driver returned error value timeout.

IMU_MSG_FIFO_MAX_COUNT
Maximum message numbers in FIFO.

IMU_MAX_MSG_FIFO_WATER_MARK
Maximum message FIFO warter mark.

IMU_FIFO_SW_WRAPAROUND(ptr)
IMU_WR_ PTR(link)
IMU_RD_ PTR(link)

IMU_BUSY_POLL_COUNT
Maximum polling iterations for IMU waiting loops.

This parameter defines the maximum number of iterations for any polling loop in the IMU

driver code before timing out and returning an error.
It applies to all waiting loops in IMU driver.

This is a count of loop iterations, not a time-based value.

If defined as 0, polling loops will continue indefinitely until their exit condition is met,
which could potentially cause the system to hang if sensors don’t respond or if commu-

nication interfaces fail.

struct IMU_ Type
#include <fsl_imu.h> IMU register structure.

2.25 Common Driver

FSL COMMON_DRIVER_VERSION
common driver version.

DEBUG_CONSOLE_DEVICE_TYPE_NONE
No debug console.

DEBUG_CONSOLE_DEVICE_TYPE UART
Debug console based on UART.

DEBUG_CONSOLE_DEVICE_TYPE_LPUART
Debug console based on LPUART.
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DEBUG_CONSOLE_DEVICE_TYPE_ LPSCI
Debug console based on LPSCI.

DEBUG_CONSOLE_DEVICE_TYPE_ USBCDC
Debug console based on USBCDC.

DEBUG_CONSOLE_DEVICE_TYPE FLEXCOMM
Debug console based on FLEXCOMM.

DEBUG_CONSOLE_DEVICE_TYPE_IUART

Debug console based on i.MX UART.
DEBUG_CONSOLE_DEVICE_TYPE_ VUSART

Debug console based on LPC_VUSART.
DEBUG_CONSOLE_DEVICE_TYPE_MINI_USART

Debug console based on LPC_USART.
DEBUG__CONSOLE_DEVICE_TYPE_SWO

Debug console based on SWO.
DEBUG__CONSOLE_DEVICE_TYPE_QSCI

Debug console based on QSCI.
MIN(a, b)

Computes the minimum of a and b.
MAX(a, b)

Computes the maximum of a and b.
UINT16_MAX

Max value of uint16_t type.
UINT32_MAX

Max value of uint32_t type.
SDK_ATOMIC_LOCAL_ADD(addr, val)

Add value val from the variable at address address.
SDK_ATOMIC_ LOCAL_SUB(addr, val)

Subtract value val to the variable at address address.
SDK__ATOMIC_LOCAL_ SET(addr, bits)

Set the bits specifiled by bits to the variable at address address.
SDK__ATOMIC_LOCAL_ CLEAR(addr, bits)

Clear the bits specifiled by bits to the variable at address address.
SDK__ATOMIC_LOCAL_TOGGLE(addr, bits)

Toggle the bits specifiled by bits to the variable at address address.
SDK__ATOMIC_LOCAL_CLEAR_AND_SET(addr, clearBits, setBits)

For the variable at address address, clear the bits specifiled by clearBits and set the bits
specifiled by setBits.

SDK_ATOMIC LOCAL_ COMPARE AND_ SET(addr, expected, newValue)

For the variable at address address, check whether the value equal to expected. If value
same as expected then update newValue to address and return true, else return false .

SDK__ATOMIC_LOCAL_TEST_AND_SET(addr, newValue)
For the variable at address address, set as newValue value and return old value.
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USEC_TO_COUNT(us, clockFreqInHz)
Macro to convert a microsecond period to raw count value

COUNT_TO_USEC(count, clockFreqInHz)
Macro to convert a raw count value to microsecond

MSEC_TO_COUNT(ms, clockFreqInHz)

Macro to convert a millisecond period to raw count value
COUNT_TO_MSEC(count, clockFreqInHz)

Macro to convert a raw count value to millisecond
SDK_ISR_EXIT_BARRIER

SDK_ SIZEALIGN(var, alignbytes)
Macro to define a variable with L1 d-cache line size alignment
Macro to define a variable with L2 cache line size alignment
Macro to change a value to a given size aligned value

AT NONCACHEABLE_SECTION(var)
Define a variable var, and place it in non-cacheable section.

AT NONCACHEABLE SECTION_ ALIGN(var, alignbytes)

Define a variable var, and place it in non-cacheable section, the start address of the variable
is aligned to alignbytes.

AT NONCACHEABLE_ SECTION_ INIT(var)
Define a variable var with initial value, and place it in non-cacheable section.

AT NONCACHEABLE_SECTION_ALIGN_INIT(var, alignbytes)

Define a variable var with initial value, and place it in non-cacheable section, the start
address of the variable is aligned to alignbytes.

enum _ status_ groups
Status group numbers.

Values:

enumerator kStatusGroup_ Generic

Group number for generic status codes.
enumerator kStatusGroup_ FLASH

Group number for FLASH status codes.
enumerator kStatusGroup_ LPSPI

Group number for LPSPI status codes.
enumerator kStatusGroup_ FLEXIO_ SPI

Group number for FLEXIO SPI status codes.
enumerator kStatusGroup_ DSPI

Group number for DSPI status codes.
enumerator kStatusGroup_ FLEXIO_UART

Group number for FLEXIO UART status codes.
enumerator kStatusGroup_ FLEXIO_12C

Group number for FLEXIO I2C status codes.

enumerator kStatusGroup_ LPI2C
Group number for LPI2C status codes.
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enumerator kStatusGroup_ UART
Group number for UART status codes.

enumerator kStatusGroup_ I12C

Group number for UART status codes.
enumerator kStatusGroup_ LPSCI

Group number for LPSCI status codes.
enumerator kStatusGroup_ LPUART

Group number for LPUART status codes.
enumerator kStatusGroup_ SPI

Group number for SPI status code.
enumerator kStatusGroup_ XRDC

Group number for XRDC status code.
enumerator kStatusGroup_ SEMA42

Group number for SEMA42 status code.
enumerator kStatusGroup_ SDHC

Group number for SDHC status code
enumerator kStatusGroup_ SDMMC

Group number for SDMMC status code
enumerator kStatusGroup_ SAI

Group number for SAI status code
enumerator kStatusGroup_ MCG

Group number for MCG status codes.
enumerator kStatusGroup_ SCG

Group number for SCG status codes.
enumerator kStatusGroup_ SDSPI

Group number for SDSPI status codes.
enumerator kStatusGroup_ FLEXIO_ 128

Group number for FLEXIO I2S status codes
enumerator kStatusGroup_ FLEXIO_MCULCD

Group number for FLEXIO LCD status codes
enumerator kStatusGroup_ FLASHIAP

Group number for FLASHIAP status codes
enumerator kStatusGroup_ FLEXCOMM_ 12C

Group number for FLEXCOMM I2C status codes
enumerator kStatusGroup_ I2S

Group number for 12S status codes
enumerator kStatusGroup_ [UART

Group number for IUART status codes
enumerator kStatusGroup_ CSI

Group number for CSI status codes

enumerator kStatusGroup_ MIPI__DSI
Group number for MIPI DSI status codes
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enumerator kStatusGroup_ SDRAMC

Group number for SDRAMC status codes.
enumerator kStatusGroup_ POWER

Group number for POWER status codes.
enumerator kStatusGroup_ ENET

Group number for ENET status codes.
enumerator kStatusGroup_ PHY

Group number for PHY status codes.
enumerator kStatusGroup_ TRGMUX

Group number for TRGMUX status codes.
enumerator kStatusGroup_ SMARTCARD

Group number for SMARTCARD status codes.
enumerator kStatusGroup_ LMEM

Group number for LMEM status codes.
enumerator kStatusGroup_ QSPI

Group number for QSPI status codes.
enumerator kStatusGroup_ DMA

Group number for DMA status codes.
enumerator kStatusGroup_ EDMA

Group number for EDMA status codes.
enumerator kStatusGroup_ DMAMGR

Group number for DMAMGR status codes.
enumerator kStatusGroup_ FLEXCAN

Group number for FlexCAN status codes.
enumerator kStatusGroup_ LTC

Group number for LTC status codes.
enumerator kStatusGroup_ FLEXIO_ CAMERA

Group number for FLEXIO CAMERA status codes.
enumerator kStatusGroup_ LPC__SPI

Group number for LPC_SPI status codes.
enumerator kStatusGroup_ LPC_USART

Group number for LPC_USART status codes.
enumerator kStatusGroup_ DMIC

Group number for DMIC status codes.
enumerator kStatusGroup_ SDIF

Group number for SDIF status codes.
enumerator kStatusGroup_ SPIFI

Group number for SPIFI status codes.
enumerator kStatusGroup_ OTP

Group number for OTP status codes.
enumerator kStatusGroup_ MCAN

Group number for MCAN status codes.
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enumerator kStatusGroup_ CAAM
Group number for CAAM status codes.

enumerator kStatusGroup_ ECSPI

Group number for ECSPI status codes.
enumerator kStatusGroup_ USDHC

Group number for USDHC status codes.
enumerator kStatusGroup_ LPC_12C

Group number for LPC_I2C status codes.
enumerator kStatusGroup_ DCP

Group number for DCP status codes.
enumerator kStatusGroup_ MSCAN

Group number for MSCAN status codes.
enumerator kStatusGroup_ ESAI

Group number for ESAI status codes.
enumerator kStatusGroup_ FLEXSPI

Group number for FLEXSPI status codes.
enumerator kStatusGroup_ MMDC

Group number for MMDC status codes.
enumerator kStatusGroup_ PDM

Group number for MIC status codes.
enumerator kStatusGroup_ SDMA

Group number for SDMA status codes.
enumerator kStatusGroup_ ICS

Group number for ICS status codes.
enumerator kStatusGroup_ SPDIF

Group number for SPDIF status codes.
enumerator kStatusGroup_ LPC_MINISPI

Group number for LPC_MINISPI status codes.
enumerator kStatusGroup_ HASHCRYPT

Group number for Hashcrypt status codes
enumerator kStatusGroup_ LPC__SPI_SSP

Group number for LPC_SPI_SSP status codes.
enumerator kStatusGroup_ I3C

Group number for I3C status codes
enumerator kStatusGroup_ LPC_12C 1

Group number for LPC_I2C_1 status codes.
enumerator kStatusGroup_ NOTIFIER

Group number for NOTIFIER status codes.
enumerator kStatusGroup_ DebugConsole

Group number for debug console status codes.

enumerator kStatusGroup_ SEMC
Group number for SEMC status codes.
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enumerator kStatusGroup__ ApplicationRangeStart
Starting number for application groups.

enumerator kStatusGroup_ TAP

Group number for IAP status codes
enumerator kStatusGroup_ SFA

Group number for SFA status codes
enumerator kStatusGroup_ SPC

Group number for SPC status codes.
enumerator kStatusGroup_ PUF

Group number for PUF status codes.
enumerator kStatusGroup_ TOUCH__PANEL

Group number for touch panel status codes
enumerator kStatusGroup_ VBAT

Group number for VBAT status codes
enumerator kStatusGroup_ XSPI

Group number for XSPI status codes
enumerator kStatusGroup_ PNGDEC

Group number for PNGDEC status codes
enumerator kStatusGroup_ JPEGDEC

Group number for JPEGDEC status codes
enumerator kStatusGroup_ HAL GPIO

Group number for HAL GPIO status codes.
enumerator kStatusGroup_ HAL_UART

Group number for HAL UART status codes.
enumerator kStatusGroup_ HAL_TIMER

Group number for HAL TIMER status codes.
enumerator kStatusGroup_ HAL_ SPI

Group number for HAL SPI status codes.
enumerator kStatusGroup_ HAL_12C

Group number for HAL I2C status codes.
enumerator kStatusGroup_ HAL FLASH

Group number for HAL FLASH status codes.
enumerator kStatusGroup_ HAL PWM

Group number for HAL PWM status codes.
enumerator kStatusGroup_ HAL RNG

Group number for HAL RNG status codes.
enumerator kStatusGroup_ HAL_12S

Group number for HAL 12§ status codes.
enumerator kStatusGroup_ HAL ADC_SENSOR

Group number for HAL ADC SENSOR status codes.

enumerator kStatusGroup_ TIMERMANAGER
Group number for TIMER MANAGER status codes.
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enumerator kStatusGroup_ SERTALMANAGER
Group number for SERIAL MANAGER status codes.

enumerator kStatusGroup_ LED

Group number for LED status codes.
enumerator kStatusGroup_ BUTTON

Group number for BUTTON status codes.
enumerator kStatusGroup_ EXTERN_EEPROM

Group number for EXTERN EEPROM status codes.
enumerator kStatusGroup_ SHELL

Group number for SHELL status codes.
enumerator kStatusGroup_ MEM__MANAGER

Group number for MEM MANAGER status codes.
enumerator kStatusGroup_ LIST

Group number for List status codes.
enumerator kStatusGroup_ OSA

Group number for OSA status codes.
enumerator kStatusGroup_ COMMON__ TASK

Group number for Common task status codes.
enumerator kStatusGroup_ MSG

Group number for messaging status codes.
enumerator kStatusGroup_ SDK__OCOTP

Group number for OCOTP status codes.
enumerator kStatusGroup_ SDK_FLEXSPINOR

Group number for FLEXSPINOR status codes.
enumerator kStatusGroup_ CODEC

Group number for codec status codes.
enumerator kStatusGroup_ ASRC

Group number for codec status ASRC.
enumerator kStatusGroup_ OTFAD

Group number for codec status codes.
enumerator kStatusGroup_ SDIOSLV

Group number for SDIOSLV status codes.
enumerator kStatusGroup_ MECC

Group number for MECC status codes.
enumerator kStatusGroup_ ENET _QOS

Group number for ENET_QOS status codes.
enumerator kStatusGroup_ LOG

Group number for LOG status codes.
enumerator kStatusGroup_ I3CBUS

Group number for I3CBUS status codes.

enumerator kStatusGroup_ QSCI
Group number for QSCI status codes.
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enumerator kStatusGroup_ ELEMU
Group number for ELEMU status codes.

enumerator kStatusGroup_ QUEUEDSPI
Group number for QSPI status codes.

enumerator kStatusGroup_ POWER_MANAGER
Group number for POWER_MANAGER status codes.

enumerator kStatusGroup_ IPED
Group number for IPED status codes.

enumerator kStatusGroup_ ELS_ PKC
Group number for ELS PKC status codes.

enumerator kStatusGroup_ CSS_PKC
Group number for CSS PKC status codes.

enumerator kStatusGroup_ HOSTIF
Group number for HOSTIF status codes.

enumerator kStatusGroup_ CLIF
Group number for CLIF status codes.

enumerator kStatusGroup_ BMA
Group number for BMA status codes.

enumerator kStatusGroup_ NETC
Group number for NETC status codes.

enumerator kStatusGroup_ ELE
Group number for ELE status codes.

enumerator kStatusGroup_ GLIKEY
Group number for GLIKEY status codes.

enumerator kStatusGroup_ AON_POWER
Group number for AON_POWER status codes.

enumerator kStatusGroup_ AON_COMMON
Group number for AON_COMMON status codes.

enumerator kStatusGroup_ ENDAT3
Group number for ENDAT?3 status codes.

enumerator kStatusGroup_ HIPERFACE
Group number for HIPERFACE status codes.

enumerator kStatusGroup_ NPX
Group number for NPX status codes.

enumerator kStatusGroup_ ELA_CSEC
Group number for ELA_CSEC status codes.

enumerator kStatusGroup_ FLEXIO_T FORMAT
Group number for T-format status codes.

enumerator kStatusGroup_ FLEXIO_ A FORMAT
Group number for A-format status codes.

Generic status return codes.

Values:
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enumerator kStatus_ Success
Generic status for Success.

enumerator kStatus_Fail
Generic status for Fail.

enumerator kStatus_ ReadOnly
Generic status for read only failure.

enumerator kStatus_ OutOfRange
Generic status for out of range access.

enumerator kStatus_ Invalid Argument
Generic status for invalid argument check.

enumerator kStatus Timeout
Generic status for timeout.

enumerator kStatus_ NoTransferInProgress
Generic status for no transfer in progress.

enumerator kStatus_ Busy
Generic status for module is busy.

enumerator kStatus_NoData
Generic status for no data is found for the operation.

typedef int32_t status_t
Type used for all status and error return values.

void *SDK_ Malloc(size_t size, size_t alignbytes)
Allocate memory with given alignment and aligned size.

This is provided to support the dynamically allocated memory used in cache-able region.
Parameters
* size — The length required to malloc.
* alignbytes — The alignment size.

Return values
The - allocated memory.

void SDK_ Free(void *ptr)
Free memory.

Parameters
* ptr — The memory to be release.

void SDK_ DelayAtLeastUs(uint32_t delayTime_us, uint32_t coreClock_Hz)

Delay at least for some time. Please note that, this API uses while loop for delay, different
run-time environments make the time not precise, if precise delay count was needed, please
implement a new delay function with hardware timer.

Parameters
¢ delayTime_ us — Delay time in unit of microsecond.

* coreClock__Hz — Core clock frequency with Hz.
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static inline status_t EnableIRQ(IRQn_Type interrupt)
Enable specific interrupt.

Enable LEVEL1 interrupt. For some devices, there might be multiple interrupt levels. For
example, there are NVIC and intmux. Here the interrupts connected to NVIC are the LEVEL1
interrupts, because they are routed to the core directly. The interrupts connected to intmux
are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only enables the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
¢ interrupt — The IRQ number.
Return values
* kStatus_ Success — Interrupt enabled successfully
* kStatus_ Fail — Failed to enable the interrupt
static inline status_t DisableIRQ(IRQn_Type interrupt)
Disable specific interrupt.

Disable LEVEL1 interrupt. For some devices, there might be multiple interrupt levels. For
example, there are NVIC and intmux. Here the interrupts connected to NVIC are the LEVEL1
interrupts, because they are routed to the core directly. The interrupts connected to intmux
are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only disables the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ number.

Return values
* kStatus_ Success — Interrupt disabled successfully
* kStatus_ Fail — Failed to disable the interrupt

static inline status_t EnableIRQWithPriority(IRQn_Type interrupt, uint8_t priNum)
Enable the IRQ, and also set the interrupt priority.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
LEVEL1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSI._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ to Enable.
* priNum — Priority number set to interrupt controller register.
Return values
* kStatus_ Success — Interrupt priority set successfully
* kStatus_ Fail — Failed to set the interrupt priority.
static inline status_t IRQ_ SetPriority (IRQn_Type interrupt, uint8_t priNum)
Set the IRQ priority.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
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LEVEL1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ to set.
¢ priNum — Priority number set to interrupt controller register.

Return values
» kStatus_ Success — Interrupt priority set successfully
* kStatus_ Fail — Failed to set the interrupt priority.

static inline status_t IRQ_ ClearPendingIRQ(IRQn_Type interrupt)
Clear the pending IRQ flag.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
LEVEL1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
¢ interrupt — The flag which IRQ to clear.

Return values
* kStatus_ Success — Interrupt priority set successfully
* kStatus_ Fail — Failed to set the interrupt priority.

static inline uint32_t DisableGloballIRQ(void)
Disable the global IRQ.

Disable the global interrupt and return the current primask register. User is required to
provided the primask register for the EnableGloballRQ().

Returns
Current primask value.

static inline void EnableGlobalIRQ(uint32_t primask)
Enable the global IRQ.

Set the primask register with the provided primask value but not just enable the primask.
The idea is for the convenience of integration of RTOS. some RTOS get its own management
mechanism of primask. User is required to use the EnableGloballRQ() and DisableGlob-
allRQ() in pair.

Parameters

* primask — value of primask register to be restored. The primask value is
supposed to be provided by the DisableGlobalIRQ().

static inline bool _ SDK__ AtomicLocalCompareAndSet(uint32_t *addr, uint32_t expected, uint32_t
newValue)

static inline uint32_t _ SDK_ AtomicTestAndSet(uint32_t *addr, uint32_t newValue)

FSL_DRIVER_TRANSFER_DOUBLE_WEAK_ IRQ
Macro to use the default weak IRQ handler in drivers.
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MAKE_ STATUS(group, code)
Construct a status code value from a group and code number.

MAKE_ VERSION(major, minor, bugfix)
Construct the version number for drivers.

The driver version is a 32-bit number, for both 32-bit platforms(such as Cortex M) and 16-bit

platforms(such as DSC).
| Unused || Major Version || Minor Version || Bug Fix |
31 25 24 17 16 9 8 0

ARRAY_SIZE(X)

Computes the number of elements in an array.
UINT64_H(X)

Macro to get upper 32 bits of a 64-bit value
UINT64_ L(X)

Macro to get lower 32 bits of a 64-bit value

SUPPRESS FALL THROUGH_WARNING()

For switch case code block, if case section ends without “break;” statement, there wil be
fallthrough warning with compiler flag -Wextra or -Wimplicit-fallthrough=n when using
armgcc. To suppress this warning, “SUPPRESS_FALL_THROUGH_WARNING();” need to be
added at the end of each case section which misses “break;”statement.

MSDK_REG_SECURE_ADDR(X)

Convert the register address to the one used in secure mode.
MSDK_REG_NONSECURE__ADDR(X)

Convert the register address to the one used in non-secure mode.

MSDK_INVALID_IRQ_HANDLER
Invalid IRQ handler address.

2.26 Lin_lpuart_driver

FSL LIN LPUART DRIVER VERSION
LIN LPUART driver version.

enum _ lin_ Ipuart_ stop_ bit_ count
Values:

enumerator kLPUART OneStopBit
One stop bit

enumerator kLPUART TwoStopBit
Two stop bits
enum _lin_lpuart_flags
Values:

enumerator kLPUART TxDataRegEmptyFlag
Transmit data register empty flag, sets when transmit buffer is empty

enumerator kLPUART _TransmissionCompleteFlag
Transmission complete flag, sets when transmission activity complete
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enumerator kLPUART_RxDataRegFullFlag

Receive data register full flag, sets when the receive data buffer is full
enumerator kLPUART_IdleLineFlag

Idle line detect flag, sets when idle line detected
enumerator kLPUART_RxOverrunFlag

Receive Overrun, sets when new data is received before data is read from receive reg-
ister

enumerator kLPUART_NoiseErrorFlag

Receive takes 3 samples of each received bit. If any of these samples differ, noise flag
sets

enumerator kLPUART _FramingErrorFlag

Frame error flag, sets if logic 0 was detected where stop bit expected
enumerator kLPUART _ParityErrorFlag

If parity enabled, sets upon parity error detection

enumerator kLPUART _LinBreakFlag

LIN break detect interrupt flag, sets when LIN break char detected and LIN circuit
enabled

enumerator kLPUART RxActiveEdgeFlag

Receive pin active edge interrupt flag, sets when active edge detected
enumerator kLPUART RxActiveFlag

Receiver Active Flag (RAF), sets at beginning of valid start bit
enumerator kLPUART DataMatchlFlag

The next character to be read from LPUART_DATA matches MA1
enumerator kLPUART _DataMatch2Flag

The next character to be read from LPUART_DATA matches MA2
enumerator kLPUART NoiseErrorInRxDataRegFlag

NOISY bit, sets if noise detected in current data word
enumerator kLPUART ParityErrorInRxDataRegFlag

PARITY bit, sets if noise detected in current data word
enumerator kLPUART TxFifoEmptyFlag

TXEMPT bit, sets if transmit buffer is empty
enumerator kLPUART RxFifoEmptyFlag

RXEMPT bit, sets if receive buffer is empty
enumerator kLPUART_TxFifoOverflowFlag

TXOF bit, sets if transmit buffer overflow occurred
enumerator kLPUART_RxFifoUnderflowFlag

RXUF bit, sets if receive buffer underflow occurred

enum _ lin_Ipuart_interrupt_ enable

Values:
enumerator kLPUART _LinBreakInterruptEnable

LIN break detect.

enumerator kLPUART RxActiveEdgelnterruptEnable
Receive Active Edge.
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enumerator kLPUART_TxDataRegEmptyInterruptEnable
Transmit data register empty.

enumerator kLPUART_TransmissionCompletelnterruptEnable
Transmission complete.

enumerator kLPUART_RxDataRegFulllnterruptEnable
Receiver data register full.

enumerator kLPUART _IdleLinelnterruptEnable
Idle line.

enumerator kLPUART__RxOverrunInterruptEnable
Receiver Overrun.

enumerator kLPUART _NoiseErrorInterruptEnable
Noise error flag.

enumerator kLPUART _FramingErrorInterruptEnable
Framing error flag.

enumerator kLPUART_ParityErrorInterruptEnable
Parity error flag.

enumerator KLPUART TxFifoOverflowInterruptEnable
Transmit FIFO Overflow.

enumerator KLPUART RxFifoUnderflowInterruptEnable
Receive FIFO Underflow.

enum _ lin_lpuart_ status

Values:

enumerator kStatus_ LPUART _TxBusy
TX busy

enumerator kStatus_ LPUART _RxBusy
RX busy

enumerator kStatus  LPUART TxIdle
LPUART transmitter is idle.

enumerator kStatus LPUART RxIdle
LPUART receiver is idle.

enumerator kStatus_ LPUART TxWatermarkTooLarge
TX FIFO watermark too large

enumerator kStatus_ LPUART RxWatermarkTooLarge
RX FIFO watermark too large

enumerator kStatus_ LPUART _FlagCannotClearManually
Some flag can’t manually clear

enumerator kStatus LPUART Error
Error happens on LPUART.

enumerator kStatus_ LPUART_RxRingBufferOverrun
LPUART RX software ring buffer overrun.

enumerator kStatus. LPUART RxHardwareOverrun
LPUART RX receiver overrun.
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enumerator kStatus. LPUART NoiseError
LPUART noise error.

enumerator kStatus_ LPUART _FramingError
LPUART framing error.

enumerator kStatus_ LPUART _ParityError
LPUART parity error.

enum lin_ lpuart_ bit_ count_ per_ char_t
Values:

enumerator LPUART 8 BITS PER CHAR
8-bit data characters

enumerator LPUART 9 BITS PER CHAR
9-bit data characters

enumerator LPUART 10 BITS PER_CHAR
10-bit data characters

typedef enum _lin_Ipuart_stop_bit_count lin_ Ipuart_stop_ bit_count_t

static inline bool LIN_ LPUART GetRxDataPolarity(const LPUART Type *base)

static inline void LIN_LPUART _SetRxDataPolarity(LPUART_Type *base, bool polarity)
static inline void LIN_LPUART _WriteByte(LPUART_Type *base, uint8_t data)

static inline void LIN_ LPUART_ReadByte(const LPUART_Type *base, uint8_t *readData)

status_t LIN_LPUART _CalculateBaudRate(LPUART_Type *base, uint32_t baudRate_Bps,
uint32_t srcClock_Hz, uint32_t *osr, uint16_t *sbr)

Calculates the best osr and sbr value for configured baudrate.
Parameters
* base — LPUART peripheral base address
» baudRate Bps— user configuration structure of type #lin_user_config t
* srcClock__Hz — pointer to the LIN_LPUART driver state structure
* osr — pointer to osr value
* sbr — pointer to sbr value

Returns
An error code or lin_status_t

void LIN LPUART SetBaudRate(LPUART_Type *base, uint32_t *osr, uint16_t *sbr)
Configure baudrate according to osr and sbr value.

Parameters
* base — LPUART peripheral base address
* osr — pointer to osr value
* sbr — pointer to sbr value

lin_status_t LIN_ LPUART Init(LPUART_Type *base, lin_user_config_t *linUserConfig,
lin_state_t *linCurrentState, uint32_t linSourceClockFreq)
Initializes an LIN_LPUART instance for LIN Network.

The caller provides memory for the driver state structures during initialization. The user
must select the LIN_LPUART clock source in the application to initialize the LIN_LPUART.
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This function initializes a LPUART instance for operation. This function will initialize the
run-time state structure to keep track of the on-going transfers, initialize the module to user
defined settings and default settings, set break field length to be 13 bit times minimum,
enable the break detect interrupt, Rx complete interrupt, frame error detect interrupt, and
enable the LPUART module transmitter and receiver

Parameters
* base — LPUART peripheral base address
* linUserConfig — user configuration structure of type #lin_user_config_t
* linCurrentState — pointer to the LIN_LPUART driver state structure

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_ Deinit(LPUART_Type *base)
Shuts down the LIN_LPUART by disabling interrupts and transmitter/receiver.
Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_SendFrameDataBlocking(LPUART_Type *base, const uint8_t *txBulff,
uint8_t txSize, uint32_t timeoutMSec)

Sends Frame data out through the LIN_LPUART module using blocking method. This func-
tion will calculate the checksum byte and send it with the frame data. Blocking means that
the function does not return until the transmission is complete.

Parameters
* base — LPUART peripheral base address
* txBuff — source buffer containing 8-bit data chars to send
* txSize — the number of bytes to send
* timeoutMSec — timeout value in milli seconds

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_SendFrameData(LPUART_Type *base, const uint8_t *txBuff, uint8_t
txSize)

Sends frame data out through the LIN_LPUART module using non-blocking method. This
enables an a-sync method for transmitting data. Non-blocking means that the function re-
turns immediately. The application has to get the transmit status to know when the trans-
mit is complete. This function will calculate the checksum byte and send it with the frame
data.

Parameters
* base — LPUART peripheral base address
* txBuff — source buffer containing 8-bit data chars to send
* txSize — the number of bytes to send

Returns
An error code or lin_status_t

2.26. Lin_lpuart_driver 249



MCUXpresso SDK Documentation, Release 25.06.00

lin_status_t LIN_ LPUART_ GetTransmitStatus(LPUART_Type *base, uint8_t *bytesRemaining)

Get status of an on-going non-blocking transmission While sending frame data using non-
blocking method, users can use this function to get status of that transmission. This function
return LIN_TX_BUSY while sending, or LIN_TIMEOUT if timeout has occurred, or return
LIN_SUCCESS when the transmission is complete. The bytesRemaining shows number of
bytes that still needed to transmit.

Parameters
* base — LPUART peripheral base address
* bytesRemaining — Number of bytes still needed to transmit

Returns
lin_status_t LIN_TX BUSY, LIN_SUCCESS or LIN_TIMEOUT

lin_status_t LIN_ LPUART_ RecvFrmDataBlocking(LPUART_Type *base, uint8_t *rxBuff, uint8_t
rxSize, uint32_t timeoutMSec)

Receives frame data through the LIN_LPUART module using blocking method. This func-
tion will check the checksum byte. If the checksum is correct, it will receive the frame data.
Blocking means that the function does not return until the reception is complete.

Parameters
* base — LPUART peripheral base address
 rxBuff — buffer containing 8-bit received data
* rxSize — the number of bytes to receive
* timeoutMSec — timeout value in milli seconds

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_RecvFrmData(LPUART_Type *base, uint8_t *rxBuff, uint8_t rxSize)

Receives frame data through the LIN_LPUART module using non-blocking method. This
function will check the checksum byte. If the checksum is correct, it will receive it with the
frame data. Non-blocking means that the function returns immediately. The application
has to get the receive status to know when the reception is complete.

Parameters
* base — LPUART peripheral base address
* rxBuff — buffer containing 8-bit received data
* rxSize — the number of bytes to receive

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_AbortTransferData(LPUART_Type *base)

Aborts an on-going non-blocking transmission/reception. While performing a non-blocking
transferring data, users can call this function to terminate immediately the transferring.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_GetReceiveStatus(LPUART_Type *base, uint8_t *bytesRemaining)

Get status of an on-going non-blocking reception While receiving frame data using non-
blocking method, users can use this function to get status of that receiving. This function re-
turn the current event ID, LIN_RX _BUSY while receiving and return LIN_SUCCESS, or time-
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out (LIN_TIMEOUT) when the reception is complete. The bytesRemaining shows number
of bytes that still needed to receive.

Parameters
* base — LPUART peripheral base address
* bytesRemaining — Number of bytes still needed to receive

Returns
lin_status_t LIN_RX_BUSY, LIN_TIMEOUT or LIN_SUCCESS

lin_status_t LIN_ LPUART__GoToSleepMode(LPUART_Type *base)

This function puts current node to sleep mode This function changes current node state to
LIN_NODE_STATE_SLEEP_MODE.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_ GotoldleState(LPUART_Type *base)

Puts current LIN node to Idle state This function changes current node state to
LIN_NODE_STATE_IDLE.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_LPUART_SendWakeupSignal(LPUART_Type *base)
Sends a wakeup signal through the LIN_LPUART interface.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_MasterSendHeader(LPUART_Type *base, uint8_t id)

Sends frame header out through the LIN_LPUART module using a non-blocking method.
This function sends LIN Break field, sync field then the ID with correct parity.

Parameters
* base — LPUART peripheral base address
* id — Frame Identifier

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART_EnableIRQ(LPUART_Type *base)
Enables LIN_LPUART hardware interrupts.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t
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lin_status_t LIN_ LPUART_ DisableIRQ(LPUART _Type *base)
Disables LIN_LPUART hardware interrupts.

Parameters
* base — LPUART peripheral base address

Returns
An error code or lin_status_t

lin_status_t LIN_ LPUART__AutoBaudCapture(uint32_t instance)

This function capture bits time to detect break char, calculate baudrate from sync bits and
enable transceiver if autobaud successful. This function should only be used in Slave. The
timer should be in mode input capture of both rising and falling edges. The timer input
capture pin should be externally connected to RXD pin.

Parameters
* instance — LPUART instance

Returns
lin_status_t

void LIN_LPUART_IRQHandler(LPUART_Type *base)
LIN_LPUART RX TX interrupt handler.

Parameters
* base — LPUART peripheral base address

Returns
void

LIN_LPUART TRANSMISSION COMPLETE_ TIMEOUT
Max loops to wait for LPUART transmission complete.

When de-initializing the LIN LPUART module, the program shall wait for the previous trans-
mission to complete. This parameter defines how many loops to check completion before
return error. If defined as 0, driver will wait forever until completion.

AUTOBAUD_BAUDRATE_TOLERANCE
BIT_RATE_TOLERANCE_UNSYNC
BIT_DURATION_MAX_ 19200

BIT DURATION_MIN_ 19200
BIT_DURATION_MAX_ 14400
BIT_DURATION__MIN_ 14400

BIT DURATION_MAX 9600
BIT_DURATION__MIN_ 9600
BIT_DURATION_MAX_ 4800

BIT DURATION_MIN_ 4800
BIT_DURATION_MAX_ 2400
BIT_DURATION__MIN_ 2400
TWO_BIT_DURATION_MAX_ 19200
TWO_BIT_DURATION__MIN_ 19200
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TWO_BIT DURATION_MAX 14400
TWO_BIT DURATION_ MIN_ 14400
TWO_BIT_DURATION_MAX_ 9600
TWO_BIT DURATION_MIN_ 9600
TWO_BIT DURATION_MAX 4800
TWO_BIT DURATION_ MIN_ 4800
TWO_BIT DURATION_MAX 2400
TWO_BIT_DURATION_MIN_ 2400
AUTOBAUD_BREAK_TIME_MIN

2.27 LPADC: 12-bit SAR Analog-to-Digital Converter Driver

enum _ lpadc_status_ flags
Define hardware flags of the module.

Values:

enumerator kLPADC_ ResultFIFO0OverflowFlag
Indicates that more data has been written to the Result FIFO 0 than it can hold.

enumerator kLPADC_ ResultFIFOOReadyFlag

Indicates when the number of valid datawords in the result FIFO 0 is greater than the
setting watermark level.

enumerator kLPADC_ TriggerExceptionFlag

Indicates that a trigger exception event has occurred.
enumerator kLPADC_ TriggerCompletionFlag

Indicates that a trigger completion event has occurred.
enumerator kLPADC_ CalibrationReadyFlag

Indicates that the calibration process is done.
enumerator kLPADC_ ActiveFlag

Indicates that the ADC is in active state.

enumerator kLPADC_ ResultFIFOOverflowFlag

To compilitable with old version, do not recommend using this, please use kL-
PADC_ResultFIFOOOverflowFlag as instead.

enumerator kLPADC_ ResultFIFOReadyFlag

To compilitable with old version, do not recommend using this, please use KL-
PADC_ResultFIFOOReadyFlag as instead.

enum _ lpadc_ interrupt_ enable
Define interrupt switchers of the module.

Note: LPADC of different chips supports different number of trigger sources, please check
the Reference Manual for details.

Values:
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enumerator kLPADC__ ResultFIFOO0OverflowInterrupt Enable

Configures ADC to generate overflow interrupt requests when FOFO flag is asserted.
enumerator kLPADC_ FIFOOWatermarkInterruptEnable

Configures ADC to generate watermark interrupt requests when RDYO flag is asserted.

enumerator kLPADC_ ResultFIFOOverflowInterruptEnable

To compilitable with old version, do not recommend using this, please use KL-
PADC_ResultFIFOOOverflowInterruptEnable as instead.

enumerator kLPADC__FIFOWatermarkInterruptEnable

To compilitable with old version, do not recommend using this, please use KL-
PADC_FIFOOWatermarkInterruptEnable as instead.

enumerator kLPADC_ TriggerExceptionInterruptEnable
Configures ADC to generate trigger exception interrupt.

enumerator kLPADC_ TriggerOCompletionInterruptEnable
Configures ADC to generate interrupt when trigger 0 completion.

enumerator kLPADC_ TriggerlCompletionInterruptEnable
Configures ADC to generate interrupt when trigger 1 completion.

enumerator kLPADC_ Trigger2CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 2 completion.

enumerator kLPADC_ Trigger3CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 3 completion.

enumerator kLPADC_ Trigger4CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 4 completion.

enumerator kLPADC_ Trigger5CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 5 completion.

enumerator kLPADC_ Trigger6CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 6 completion.

enumerator kLPADC_ Trigger7CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 7 completion.

enumerator kLPADC_ Trigger8CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 8 completion.

enumerator kLPADC_ Trigger9CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 9 completion.

enumerator kLPADC_ Trigger10CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 10 completion.

enumerator kLPADC_ Triggerl1CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 11 completion.

enumerator kLPADC_ Trigger12CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 12 completion.

enumerator kLPADC_ Trigger13CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 13 completion.

enumerator kLPADC_ Trigger14CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 14 completion.
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enumerator kLPADC_ Trigger15CompletionInterruptEnable
Configures ADC to generate interrupt when trigger 15 completion.
enum _ lpadc_ trigger_status_ flags

The enumerator of lpadc trigger status flags, including interrupted flags and completed
flags.

Note: LPADC of different chips supports different number of trigger sources, please check
the Reference Manual for details.

Values:

enumerator kLPADC_ TriggerOInterruptedFlag

Trigger 0 is interrupted by a high priority exception.
enumerator kLPADC_ TriggerlInterruptedFlag

Trigger 1 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger2InterruptedFlag

Trigger 2 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger3InterruptedFlag

Trigger 3 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger4InterruptedFlag

Trigger 4 is interrupted by a high priority exception.
enumerator kLPADC_ TriggerSInterruptedFlag

Trigger 5 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger6InterruptedFlag

Trigger 6 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger7InterruptedFlag

Trigger 7 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger8InterruptedFlag

Trigger 8 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger9InterruptedFlag

Trigger 9 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger10InterruptedFlag

Trigger 10 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger11InterruptedFlag

Trigger 11 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger12InterruptedFlag

Trigger 12 is interrupted by a high priority exception.
enumerator kLPADC_ Triggerl3InterruptedFlag

Trigger 13 is interrupted by a high priority exception.
enumerator kLPADC_ Triggerl4InterruptedFlag

Trigger 14 is interrupted by a high priority exception.
enumerator kLPADC_ Trigger15InterruptedFlag

Trigger 15 is interrupted by a high priority exception.

enumerator kLPADC_ TriggerOCompletedFlag
Trigger 0 is completed and trigger 0 has enabled completion interrupts.
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enumerator kLPADC_ Triggerl CompletedFlag
Trigger 1 is completed and trigger 1 has enabled completion interrupts.

enumerator kLPADC_ Trigger2CompletedFlag
Trigger 2 is completed and trigger 2 has enabled completion interrupts.

enumerator kLPADC_ Trigger3CompletedFlag
Trigger 3 is completed and trigger 3 has enabled completion interrupts.

enumerator kLPADC_ Trigger4CompletedFlag
Trigger 4 is completed and trigger 4 has enabled completion interrupts.

enumerator kLPADC_ Trigger5CompletedFlag
Trigger 5 is completed and trigger 5 has enabled completion interrupts.

enumerator kLPADC_ Trigger6CompletedFlag
Trigger 6 is completed and trigger 6 has enabled completion interrupts.

enumerator kLPADC_ Trigger7CompletedFlag
Trigger 7 is completed and trigger 7 has enabled completion interrupts.

enumerator kLPADC_ Trigger8CompletedFlag
Trigger 8 is completed and trigger 8 has enabled completion interrupts.

enumerator kLPADC_ Trigger9CompletedFlag
Trigger 9 is completed and trigger 9 has enabled completion interrupts.

enumerator kLPADC_ Trigger10CompletedFlag

Trigger 10 is completed and trigger 10 has enabled completion interrupts.

enumerator kLPADC_ Triggerl1CompletedFlag

Trigger 11 is completed and trigger 11 has enabled completion interrupts.

enumerator kLPADC_ Trigger12CompletedFlag

Trigger 12 is completed and trigger 12 has enabled completion interrupts.

enumerator kLPADC_ Trigger13CompletedFlag

Trigger 13 is completed and trigger 13 has enabled completion interrupts.

enumerator kLPADC_ Trigger14CompletedFlag

Trigger 14 is completed and trigger 14 has enabled completion interrupts.

enumerator kLPADC_ Trigger15CompletedFlag

Trigger 15 is completed and trigger 15 has enabled completion interrupts.

enum _ lpadc_sample scale _mode

Define enumeration of sample scale mode.

The sample scale mode is used to reduce the selected ADC analog channel input voltage level
by a factor. The maximum possible voltage on the ADC channel input should be considered
when selecting a scale mode to ensure that the reducing factor always results voltage level
at or below the VREFH reference. This reducing capability allows conversion of analog
inputs higher than VREFH. A-side and B-side channel inputs are both scaled using the scale

mode.
Values:

enumerator kLPADC_ SamplePartScale

Use divided input voltage signal. (For scale select,please refer to the reference manual).

enumerator kLPADC_ SampleFullScale
Full scale (Factor of 1).
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enum _ Ipadc_sample_channel mode
Define enumeration of channel sample mode.

The channel sample mode configures the channel with single-end/differential/dual-single-
end, side A/B.

Values:
enumerator kLPADC_ SampleChannelSingleEndSide A
Single-end mode, only A-side channel is converted.

enumerator kLPADC_ SampleChannelSingleEndSideB
Single-end mode, only B-side channel is converted.

enumerator kLPADC__SampleChannelDiffBothSideAB
Differential mode, the ADC result is (CHnA-CHnNB).

enumerator kLPADC_ SampleChannelDiffBothSideBA
Differential mode, the ADC result is (CHnB-CHnA).

enumerator KLPADC__SampleChannelDiffBothSide
Differential mode, the ADC result is (CHnA-CHnNB).

enumerator kLPADC_ SampleChannelDualSingleEndBothSide
Dual-Single-Ended Mode. Both A side and B side channels are converted indepen-
dently.
enum _ lpadc_hardware_ average_mode
Define enumeration of hardware average selection.
It Selects how many ADC conversions are averaged to create the ADC result. An internal

storage buffer is used to capture temporary results while the averaging iterations are exe-
cuted.

Note: Some enumerator values are not available on some devices, mainly depends on the
size of AVGS field in CMDH register.

Values:

enumerator kLPADC_ HardwareAverageCount1
Single conversion.

enumerator kLPADC_ HardwareAverageCount2
2 conversions averaged.

enumerator kLPADC_ HardwareAverageCount4
4 conversions averaged.

enumerator kLPADC_ HardwareAverageCount8
8 conversions averaged.

enumerator kLPADC_ HardwareAverageCount16
16 conversions averaged.

enumerator kLPADC_ HardwareAverageCount32
32 conversions averaged.

enumerator kLPADC_ HardwareAverageCount64
64 conversions averaged.

enumerator kLPADC_ HardwareAverageCount128
128 conversions averaged.
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enum _ lpadc_sample_time_mode

Define enumeration of sample time selection.

The shortest sample time maximizes conversion speed for lower impedance inputs. Extend-
ing sample time allows higher impedance inputs to be accurately sampled. Longer sample
times can also be used to lower overall power consumption when command looping and
sequencing is configured and high conversion rates are not required.

Values:
enumerator kLPADC_SampleTimeADCK3
3 ADCK cycles total sample time.
enumerator kLPADC_SampleTimeADCKb5
5 ADCK cycles total sample time.
enumerator kLPADC_SampleTimeADCK?7
7 ADCK cycles total sample time.
enumerator kLPADC_SampleTimeADCK11
11 ADCK cycles total sample time.
enumerator kLPADC_ SampleTimeADCK19
19 ADCK cycles total sample time.
enumerator kKLPADC__SampleTimeADCK35
35 ADCK cycles total sample time.
enumerator KLPADC__SampleTimeADCKG67
69 ADCK cycles total sample time.

enumerator kLPADC_ SampleTimeADCK131
131 ADCK cycles total sample time.

enum _ lpadc_hardware_compare_mode

Define enumeration of hardware compare mode.

After an ADC channel input is sampled and converted and any averaging iterations are per-
formed, this mode setting guides operation of the automatic compare function to optionally
only store when the compare operation is true. When compare is enabled, the conversion
result is compared to the compare values.

Values:

enumerator kLPADC_HardwareCompareDisabled
Compare disabled.

enumerator kLPADC_HardwareCompareStoreOnTrue
Compare enabled. Store on true.

enumerator kLPADC_ HardwareCompareRepeatUntilTrue
Compare enabled. Repeat channel acquisition until true.

enum _ Ipadc_ conversion_ resolution_ mode

Define enumeration of conversion resolution mode.

Configure the resolution bit in specific conversion type. For detailed resolution accuracy,
see to lpadc_sample_channel_mode_t

Values:

enumerator kLPADC ConversionResolutionStandard

Standard resolution. Single-ended 12-bit conversion, Differential 13-bit conversion
with 2’s complement output.
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enumerator kLPADC_ ConversionResolutionHigh

High resolution. Single-ended 16-bit conversion; Differential 16-bit conversion with
2’s complement output.

enum _ Ipadc_ conversion_ average mode
Define enumeration of conversion averages mode.

Configure the converion average number for auto-calibration.

Note: Some enumerator values are not available on some devices, mainly depends on the
size of CAL_AVGS field in CTRL register.

Values:

enumerator kLPADC_ ConversionAveragel
Single conversion.

enumerator kLPADC_ ConversionAverage2
2 conversions averaged.

enumerator kLPADC_ ConversionAverage4
4 conversions averaged.

enumerator kLPADC_ ConversionAverage8
8 conversions averaged.

enumerator kLPADC_ ConversionAveragel6
16 conversions averaged.

enumerator kLPADC_ ConversionAverage32
32 conversions averaged.

enumerator kLPADC_ ConversionAverage64
64 conversions averaged.

enumerator kLPADC_ ConversionAveragel28
128 conversions averaged.

enum _ lpadc_ reference_ voltage mode
Define enumeration of reference voltage source.

For detail information, need to check the SoC’s specification.
Values:
enumerator kLPADC_ ReferenceVoltageAlt1
Option 1 setting.
enumerator kLPADC_ ReferenceVoltageAlt2
Option 2 setting.
enumerator kLPADC_ ReferenceVoltageAlt3
Option 3 setting.

enum _ Ipadc_ power_level mode
Define enumeration of power configuration.

Configures the ADC for power and performance. In the highest power setting the highest
conversion rates will be possible. Refer to the device data sheet for power and performance
capabilities for each setting.

Values:
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enumerator kLPADC_PowerLevelAlt1
Lowest power setting.

enumerator kLPADC_ PowerLevel Alt2
Next lowest power setting.

enumerator kLPADC PowerLevelAlt3

enumerator kLPADC_ PowerLevel Alt4
Highest power setting.

enum _Ipadc_ offset_ calibration_mode

Define enumeration of offset calibration mode.
Values:

enumerator kLPADC_OffsetCalibration12bitMode
12 bit offset calibration mode.

enumerator kLPADC OffsetCalibrationl6bitMode
16 bit offset calibration mode.

enum _ lpadc_ trigger_ priority__policy

Define enumeration of trigger priority policy.

This selection controls how higher priority triggers are handled.

Note: KLPADC TriggerPriorityPreemptSubsequently is not available on some devices,
mainly depends on the size of TPRICTRL field in CFG register.

Values:

enumerator kLPADC_ ConvPreemptImmediatelyNot AutoResumed

If a higher priority trigger is detected during command processing, the current conver-
sion is aborted and the new command specified by the trigger is started, when higher
priority conversion finishes, the preempted conversion is not automatically resumed
or restarted.

enumerator kLPADC_ ConvPreemptSoftlyNot AutoResumed

If a higher priority trigger is received during command processing, the current con-
version is completed (including averaging iterations and compare function if enabled)
and stored to the result FIFO before the higher priority trigger/command is initiated,
when higher priority conversion finishes, the preempted conversion is not resumed
or restarted.

enumerator kLPADC_ ConvPreemptImmediately AutoRestarted

If a higher priority trigger is detected during command processing, the current con-
version is aborted and the new command specified by the trigger is started, when
higher priority conversion finishes, the preempted conversion will automatically be
restarted.

enumerator kLPADC_ ConvPreemptSoftly AutoRestarted

If a higher priority trigger is received during command processing, the current con-
version is completed (including averaging iterations and compare function if enabled)
and stored to the result FIFO before the higher priority trigger/command is initiated,
when higher priority conversion finishes, the preempted conversion will automati-
cally be restarted.
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enumerator kLPADC_ ConvPreemptImmediately AutoResumed
If a higher priority trigger is detected during command processing, the current conver-
sion is aborted and the new command specified by the trigger is started, when higher
priority conversion finishes, the preempted conversion will automatically be resumed.

enumerator kLPADC_ ConvPreemptSoftly AutoResumed
If a higher priority trigger is received during command processing, the current con-
version is completed (including averaging iterations and compare function if enabled)
and stored to the result FIFO before the higher priority trigger/command is initiated,
when higher priority conversion finishes, the preempted conversion will be automat-
ically be resumed.

enumerator kLPADC_ TriggerPriorityPreemptImmediately
Legacy support is not recommended as it only ensures compatibility with older ver-
sions.

enumerator kLPADC_ TriggerPriorityPreemptSoftly
Legacy support is not recommended as it only ensures compatibility with older ver-
sions.

enumerator kLPADC_ TriggerPriorityExceptionDisabled
High priority trigger exception disabled.

typedef enum _Ipadc_sample_scale_mode lpadc_sample_scale_mode_t
Define enumeration of sample scale mode.
The sample scale mode is used to reduce the selected ADC analog channel input voltage level
by a factor. The maximum possible voltage on the ADC channel input should be considered
when selecting a scale mode to ensure that the reducing factor always results voltage level
at or below the VREFH reference. This reducing capability allows conversion of analog
inputs higher than VREFH. A-side and B-side channel inputs are both scaled using the scale
mode.

typedef enum _Ilpadc_sample_channel_mode lpadc_sample__channel _mode__t
Define enumeration of channel sample mode.
The channel sample mode configures the channel with single-end/differential/dual-single-
end, side A/B.

typedef enum _Ipadc_hardware_average_mode lpadc_hardware_average mode_ t
Define enumeration of hardware average selection.
It Selects how many ADC conversions are averaged to create the ADC result. An internal

storage buffer is used to capture temporary results while the averaging iterations are exe-
cuted.

Note: Some enumerator values are not available on some devices, mainly depends on the
size of AVGS field in CMDH register.

typedef enum _Ilpadc_sample_time_mode lpadc_sample__time_mode_t
Define enumeration of sample time selection.
The shortest sample time maximizes conversion speed for lower impedance inputs. Extend-
ing sample time allows higher impedance inputs to be accurately sampled. Longer sample
times can also be used to lower overall power consumption when command looping and
sequencing is configured and high conversion rates are not required.

typedef enum _Ipadc_hardware_compare_mode lpadc_hardware_compare_mode_ t
Define enumeration of hardware compare mode.

After an ADC channel input is sampled and converted and any averaging iterations are per-
formed, this mode setting guides operation of the automatic compare function to optionally
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only store when the compare operation is true. When compare is enabled, the conversion
result is compared to the compare values.

typedef enum _Ilpadc_conversion_resolution_mode lpadc__conversion_ resolution_mode_t
Define enumeration of conversion resolution mode.

Configure the resolution bit in specific conversion type. For detailed resolution accuracy,
see to lpadc_sample_channel_mode_t

typedef enum _Ipadc_conversion_average_mode lpadc_ conversion_ average_mode_t
Define enumeration of conversion averages mode.

Configure the converion average number for auto-calibration.

Note: Some enumerator values are not available on some devices, mainly depends on the
size of CAL_AVGS field in CTRL register.

typedef enum _Ipadc_reference_voltage_mode Ipadc_ reference_ voltage source_t
Define enumeration of reference voltage source.

For detail information, need to check the SoC’s specification.

typedef enum _Ipadc_power._level mode lpadc_power_level mode_t
Define enumeration of power configuration.

Configures the ADC for power and performance. In the highest power setting the highest
conversion rates will be possible. Refer to the device data sheet for power and performance
capabilities for each setting.

typedef enum _Ipadc_offset_calibration_mode lpadc_ offset_ calibration_mode_ t
Define enumeration of offset calibration mode.

typedef enum _Ipadc_trigger_priority_policy lpadc_ trigger priority policy t
Define enumeration of trigger priority policy.

This selection controls how higher priority triggers are handled.

Note: KLPADC_TriggerPriorityPreemptSubsequently is not available on some devices,
mainly depends on the size of TPRICTRL field in CFG register.

typedef struct _Ipadc_calibration_value lpadc_ calibration_ value t
A structure of calibration value.

LPADC_CONVERSION_COMPLETE_TIMEOUT
Max loops to wait for LPADC conversion complete.

When doing calibration, driver will wait for the completion of conversion. This parameter
defines how many loops to check completion before return timeout. If defined as 0, driver
will wait forever until completion.

LPADC__CALIBRATION_READY_ TIMEOUT
Max loops to wait for LPADC calibration ready.
Before doing calibration, driver will wait for the calibration ready. This parameter defines
how many loops to check the calibration ready. If defined as 0, driver will wait forever until
ready.

LPADC_GAIN_CAL_READY_TIMEOUT
Max loops to wait for LPADC gain calibration GAIN_CAL ready.
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Before doing calibration, driver will wait for the gain calibration GAIN_CAL ready. This pa-
rameter defines how many loops to check the gain calibration GAIN_CAL ready. If defined
as 0, driver will wait forever until ready.

ADC_OFSTRIM__OFSTRIM__MAX
ADC_OFSTRIM_ OFSTRIM_ SIGN
LPADC_GET_ACTIVE_ COMMAND_STATUS(statusVal)
Define the MACRO function to get command status from status value.

The statusVal is the return value from LPADC_GetStatusFlags().

LPADC_GET_ACTIVE_TRIGGER_STATUE(statusVal)
Define the MACRO function to get trigger status from status value.

The statusVal is the return value from LPADC_GetStatusFlags().

void LPADC_Init(ADC_Type *base, const [padc_config_t *config)
Initializes the LPADC module.

Parameters
* base — LPADC peripheral base address.
* config — Pointer to configuration structure. See “Ipadc_config_t”.

void LPADC_ GetDefaultConfig(lpadc_config_t *config)
Gets an available pre-defined settings for initial configuration.

This function initializes the converter configuration structure with an available settings.
The default values are:

config->enableInDozeMode = true;
config->enableAnalogPreliminary = false;
config->powerUpDelay = 0x80;
config- >referenceVoltageSource = KLPADC_ ReferenceVoltageAltl;
config->powerLevelMode = kLPADC_ PowerLevel Alt1;
config->triggerPriorityPolicy = kLPADC_ TriggerPriorityPreemptImmediately;
config->enableConvPause = false;
config->convPauseDelay = 0U;
config->FIFOWatermark = 0U;

Parameters

* config — Pointer to configuration structure.
void LPADC_ Deinit(ADC_Type *base)
De-initializes the LPADC module.

Parameters
* base — LPADC peripheral base address.

static inline void LPADC_ Enable(ADC_Type *base, bool enable)
Switch on/off the LPADC module.

Parameters
* base — LPADC peripheral base address.
* enable — switcher to the module.

static inline void LPADC_ DoResetFIFO(ADC_Type *base)
Do reset the conversion FIFO.

Parameters
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* base — LPADC peripheral base address.

static inline void LPADC_ DoResetConfig(ADC_Type *base)
Do reset the module’s configuration.

Reset all ADC internal logic and registers, except the Control Register (ADCx_CTRL).
Parameters
* base — LPADC peripheral base address.

static inline uint32_t LPADC_ GetStatusFlags(ADC_Type *base)
Get status flags.

Parameters
* base — LPADC peripheral base address.

Returns
status flags’ mask. See to _lpadc_status_{flags.

static inline void LPADC__ ClearStatusFlags(ADC_Type *base, uint32_t mask)
Clear status flags.

Only the flags can be cleared by writing ADCx_STATUS register would be cleared by this
API.

Parameters
* base — LPADC peripheral base address.
» mask — Mask value for flags to be cleared. See to _lpadc_status_flags.

static inline uint32_t LPADC_ GetTriggerStatusFlags(ADC_Type *base)

Get trigger status flags to indicate which trigger sequences have been completed or inter-
rupted by a high priority trigger exception.

Parameters
* base — LPADC peripheral base address.

Returns
The OR’ed value of _lpadc_trigger_status_flags.

static inline void LPADC__ClearTriggerStatusFlags(ADC_Type *base, uint32_t mask)
Clear trigger status flags.

Parameters
* base — LPADC peripheral base address.

» mask — The mask of trigger status flags to be cleared, should be the OR’ed
value of _lpadc_trigger_status_flags.

static inline void LPADC_ EnableInterrupts(ADC_Type *base, uint32_t mask)
Enable interrupts.

Parameters
* base — LPADC peripheral base address.
* mask — Mask value for interrupt events. See to _lpadc_interrupt_enable.

static inline void LPADC_ DisableInterrupts(ADC_Type *base, uint32_t mask)
Disable interrupts.

Parameters
* base — LPADC peripheral base address.

* mask — Mask value for interrupt events. See to _lpadc_interrupt_enable.
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static inline void LPADC_ EnableFIFOWatermarkDMA (ADC_Type *base, bool enable)
Switch on/off the DMA trigger for FIFO watermark event.

Parameters
* base — LPADC peripheral base address.
* enable — Switcher to the event.

static inline uint32_t LPADC_ GetConvResultCount(ADC_Type *base)
Get the count of result kept in conversion FIFO.

Parameters
* base — LPADC peripheral base address.

Returns
The count of result kept in conversion FIFO.

bool LPADC__ GetConvResult(ADC_Type *base, [padc_conv_result_t *result)
Get the result in conversion FIFO.

Parameters
* base — LPADC peripheral base address.

* result — Pointer to structure variable that keeps the conversion result in
conversion FIFO.

Returns
Status whether FIFO entry is valid.

void LPADC_ GetConvResultBlocking(ADC_Type *base, lpadc_conv_result_t *result)
Get the result in conversion FIFO using blocking method.

Parameters
* base — LPADC peripheral base address.

* result — Pointer to structure variable that keeps the conversion result in
conversion FIFO.

void LPADC_ SetConvTriggerConfig(ADC_Type *base, uint32_t triggerld, const
Ipadc_conv_trigger_config_ t *config)

Configure the conversion trigger source.
Each programmable trigger can launch the conversion command in command buffer.
Parameters
* base — LPADC peripheral base address.

* triggerld — ID for each trigger. Typically, the available value range is from
0.

* config - Pointer to configuration structure. See to
Ipadc_conv_trigger_config_t.

void LPADC_ GetDefaultConvTriggerConfig(lpadc_conv_trigger_config_t *config)
Gets an available pre-defined settings for trigger’s configuration.

This function initializes the trigger’s configuration structure with an available settings. The
default values are:

config->targetCommandId = 0U;
config->delayPower = 0U;
config->priority = 0U;
config->channel AFIFOSelect = 0U;

(continues on next page)
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(continued from previous page)

config->channelBFIFOSelect = 0U;
config->enableHardwareTrigger = false;

Parameters
* config — Pointer to configuration structure.

static inline void LPADC_ DoSoftwareTrigger(ADC_Type *base, uint32_t triggerldMask)
Do software trigger to conversion command.

Parameters
* base — LPADC peripheral base address.

* triggerldMask — Mask value for software trigger indexes, which count from
zero.

void LPADC_ SetConvCommandConfig(ADC_Type *base, uint32_t commandId, const
Ipadc_conv_command_config t *config)

Configure conversion command.

Note: The number of compare value register on different chips is different, that is mean
in some chips, some command buffers do not have the compare functionality.

Parameters
* base — LPADC peripheral base address.

* commandId — ID for command in command buffer. Typically, the available
value range is 1 - 15.

* config - Pointer to configuration structure. See to
Ipadc_conv_command_config_t.

void LPADC_ GetDefaultConvCommandConfig(Ilpadc_conv_command_config_t *config)
Gets an available pre-defined settings for conversion command’s configuration.

This function initializes the conversion command’s configuration structure with an avail-
able settings. The default values are:

config->sampleScaleMode = kLPADC_ SampleFullScale;
config->channelBScaleMode = kLPADC_ SampleFullScale;
config->sampleChannelMode = kLPADC_ SampleChannelSingleEndSideA;
config->channelNumber = 0U;
config->channelBNumber = 0U;
config->chainedNextCommandNumber = 0U;
config->enableAutoChannellncrement = false;
config->loopCount = 0U;
config->hardwareAverageMode = kLPADC__HardwareAverageCount1;
config->sampleTimeMode = kKLPADC__SampleTimeADCK3;
config->hardwareCompareMode = kLPADC__ HardwareCompareDisabled;
config->hardwareCompareValueHigh = 0U;
config->hardwareCompareValueLow = 0U;
config->conversionResolutionMode = KLPADC_ ConversionResolutionStandard;
config->enableWaitTrigger = false;
config->enableChannel B = false;

Parameters

* config — Pointer to configuration structure.
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void LPADC_ EnableCalibration(ADC_Type *base, bool enable)
Enable the calibration function.

When CALOFS is set, the ADC is configured to perform a calibration function anytime the
ADC executes a conversion. Any channel selected is ignored and the value returned in the
RESFIFO is a signed value between -31 and 31. -32 is not a valid and is never a returned
value. Software should copy the lower 6- bits of the conversion result stored in the RESFIFO
after a completed calibration conversion to the OFSTRIM field. The OFSTRIM field is used
in normal operation for offset correction.

Parameters
* base — LPADC peripheral base address.
* enable — switcher to the calibration function.

static inline void LPADC__SetOffsetValue(ADC_Type *base, uint32_t value)
Set proper offset value to trim ADC.

To minimize the offset during normal operation, software should read the conversion result
from the RESFIFO calibration operation and write the lower 6 bits to the OFSTRIM register.

Parameters
* base — LPADC peripheral base address.
* value — Setting offset value.

status_t LPADC_ DoAutoCalibration(ADC_Type *base)
Do auto calibration.

Calibration function should be executed before wusing converter in applica-
tion. It used the software trigger and a dummy conversion, get the off-
set and write them into the OFSTRIM register. It called some of functional
API including: -LPADC_EnableCalibration(...) -LPADC_LPADC_SetOffsetValue(...) -
LPADC_SetConvCommandConfig(...) -LPADC_SetConvTriggerConfig(...)

Parameters
* base — LPADC peripheral base address.
* base — LPADC peripheral base address.
Return values
* kStatus_ Success — Successfully configured.
* kStatus_ Timeout — Timeout occurs while waiting completion.

static inline void LPADC_ SetOffsetValue(ADC_Type *base, int16_t value)
Set trim value for offset.

Note: For 16-bit conversions, each increment is 1/2 LSB resulting in a programmable offset
range of -256 LSB to 255.5 LSB; For 12-bit conversions, each increment is 1/32 LSB resulting
in a programmable offset range of -16 LSB to 15.96875 LSB.

Parameters
* base — LPADC peripheral base address.
* value — Offset trim value, is a 10-bit signed value between -512 and 511.

static inline void LPADC__ GetOffsetValue(ADC_Type *base, int16_t *pValue)
Get trim value of offset.

Parameters
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* base — LPADC peripheral base address.
* pValue — Pointer to the variable in type of int16_t to store offset value.

static inline void LPADC_ EnableOffsetCalibration(ADC_Type *base, bool enable)
Enable the offset calibration function.

Parameters
* base — LPADC peripheral base address.
* enable — switcher to the calibration function.

static inline void LPADC __SetOffsetCalibrationMode(ADC_Type *base,
Ipadc_offset_calibration_mode_t mode)

Set offset calibration mode.
Parameters
* base — LPADC peripheral base address.
* mode — set offset calibration mode.see to lpadc_offset_calibration_mode_t .

status_t LPADC_ DoOffsetCalibration(ADC_Type *base)
Do offset calibration.

Parameters
* base — LPADC peripheral base address.
Return values
* kStatus_ Success — Successfully configured.
* kStatus_ Timeout — Timeout occurs while waiting completion.

void LPADC_ PrepareAutoCalibration(ADC_Type *base)

Prepare auto calibration, LPADC_FinishAutoCalibration has to be called before using the
LPADC. LPADC_DoAutoCalibration has been split in two API to avoid to be stuck too long in
the function.

Parameters
* base — LPADC peripheral base address.

status_t LPADC_ FinishAutoCalibration(ADC_Type *base)
Finish auto calibration start with LPADC_PrepareAutoCalibration.

Note: This feature is used for LPADC with CTRL[CALOFSMODE].

Parameters
* base — LPADC peripheral base address.
Return values
* kStatus_ Success — Successfully configured.
* kStatus_ Timeout — Timeout occurs while waiting completion.

void LPADC_ GetCalibrationValue(ADC_Type *base, lpadc_calibration_value_t
*ptrCalibrationValue)

Get calibration value into the memory which is defined by invoker.

Note: Please note the ADC will be disabled temporary.
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Note: This function should be used after finish calibration.

Parameters
* base — LPADC peripheral base address.

* ptrCalibrationValue — Pointer to lpadc_calibration_value_t structure, this
memory block should be always powered on even in low power modes.

status_t LPADC_ SetCalibrationValue(ADC_Type *base, const lpadc_calibration_value_t
*ptrCalibrationValue)

Set calibration value into ADC calibration registers.

Note: Please note the ADC will be disabled temporary.

Parameters
* base — LPADC peripheral base address.

* ptrCalibrationValue — Pointer to lpadc_calibration_value_t structure which
contains ADC’s calibration value.

Return values
* kStatus_Success — Successfully configured.
* kStatus_ Timeout — Timeout occurs while waiting completion.

FSL_LPADC_ DRIVER_VERSION
LPADC driver version 2.9.3.

struct lpadc_ config_t
#include <fsl_lpadc.h> LPADC global configuration.

This structure would used to keep the settings for initialization.

Public Members

bool enableInternal Clock
Enables the internally generated clock source. The clock source is used in clock selec-
tion logic at the chip level and is optionally used for the ADC clock source.

bool enableVrefl LowVoltage
Ifvoltage reference option1 input is below 1.8V, it should be “true”. If voltage reference
option1 input is above 1.8V, it should be “false”.

bool enableInDozeMode

Control system transition to Stop and Wait power modes while ADC is converting.
When enabled in Doze mode, immediate entries to Wait or Stop are allowed. When
disabled, the ADC will wait for the current averaging iteration/FIFO storage to com-
plete before acknowledging stop or wait mode entry.

Ipadc_conversion_average_mode_t conversion AverageMode
Auto-Calibration Averages.

bool enableAnalogPreliminary

ADC analog circuits are pre-enabled and ready to execute conversions without startup
delays(at the cost of higher DC current consumption).
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uint32_t powerUpDelay

When the analog circuits are not pre-enabled, the ADC analog circuits are only pow-
ered while the ADC is active and there is a counted delay defined by this field after an
initial trigger transitions the ADC from its Idle state to allow time for the analog circuits
to stabilize. The startup delay count of (powerUpDelay * 4) ADCK cycles must result in
a longer delay than the analog startup time.

Ipadc_reference_voltage_source_t referenceVoltageSource

Selects the voltage reference high used for conversions.

Ipadc_power_level mode_t powerLevelMode
Power Configuration Selection.

Ipadc_trigger_priority_policy_t triggerPriorityPolicy
Control  how  higher  priority  triggers are handled, see to
Ipadc_trigger_priority_policy_t.

bool enableConvPause

Enables the ADC pausing function. When enabled, a programmable delay is inserted
during command execution sequencing between LOOP iterations, between commands
in a sequence, and between conversions when command is executing in “Compare
Until True” configuration.

uint32_t convPauseDelay

Controls the duration of pausing during command execution sequencing. The pause
delay is a count of (convPauseDelay*4) ADCK cycles. Only available when ADC pausing
function is enabled. The available value range is in 9-bit.

uint32_t FIFOWatermark

FIFOWatermark is a programmable threshold setting. When the number of datawords
stored in the ADC Result FIFO is greater than the value in this field, the ready flag would
be asserted to indicate stored data has reached the programmable threshold.

struct Ilpadc_ conv__command_ config_t

#include <fsl_Ipadc.h> Define structure to keep the configuration for conversion command.

Public Members

Ipadc_sample_scale_mode_t sampleScaleMode
Sample scale mode.

Ipadc_sample_scale_mode_t channelBScaleMode
Alternate channe B Scale mode.

Ipadc_sample_channel_mode_t sampleChannelMode
Channel sample mode.

uint32_t channelNumber
Channel number; select the channel or channel pair.

uint32_t channelBNumber
Alternate Channel B number, select the channel.

uint32_t chainedNextCommandNumber

Selects the next command to be executed after this command completes. 1-15 is avail-
able, 0 is to terminate the chain after this command.
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bool enableAutoChannelIncrement
Loop with increment: when disabled, the “loopCount” field selects the number of times
the selected channel is converted consecutively; when enabled, the “loopCount” field
defines how many consecutive channels are converted as part of the command execu-
tion.
uint32_t loopCount
Selects how many times this command executes before finish and transition to the next
command or Idle state. Command executes LOOP+1 times. 0-15 is available.
Ipadc_hardware_average_mode_t hardwareAverageMode
Hardware average selection.

Ipadc_sample_time_mode_t sampleTimeMode
Sample time selection.

Ipadc_hardware_compare_mode_t hardwareCompareMode
Hardware compare selection.

uint32_t hardwareCompareValueHigh
Compare Value High. The available value range is in 16-bit.

uint32_t hardwareCompareValueLow
Compare Value Low. The available value range is in 16-bit.

Ipadc_conversion_resolution_mode_t conversionResolutionMode
Conversion resolution mode.

bool enableWaitTrigger

Wait for trigger assertion before execution: when disabled, this command will be au-
tomatically executed; when enabled, the active trigger must be asserted again before
executing this command.

struct Ilpadc_ conv__trigger config t

#include <fsl_Ipadc.h> Define structure to keep the configuration for conversion trigger.

Public Members

uint32_t targetCommandId
Select the command from command buffer to execute upon detect of the associated
trigger event.

uint32_t delayPower

Select the trigger delay duration to wait at the start of servicing a trigger event. When
this field is clear, then no delay is incurred. When this field is set to a non-zero value,
the duration for the delay is 2AdelayPower ADCK cycles. The available value range is
4-hit.

uint32_t priority

Sets the priority of the associated trigger source. If two or more triggers have the same
priority level setting, the lower order trigger event has the higher priority. The lower
value for this field is for the higher priority, the available value range is 1-bit.

bool enableHardwareTrigger

Enable hardware trigger source to initiate conversion on the rising edge of the input
trigger source or not. THe software trigger is always available.

struct lpadc_ conv_ result_t

#include <fsl_Ipadc.h> Define the structure to keep the conversion result.
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Public Members
uint32_t commandIdSource
Indicate the command buffer being executed that generated this result.

uint32_t loopCountIndex
Indicate the loop count value during command execution that generated this result.

uint32_t triggerldSource
Indicate the trigger source that initiated a conversion and generated this result.

uint16_t convValue
Data result.

struct _ lpadc_ calibration_ value
#include <fsl_lpadc.h> A structure of calibration value.

2.28 LPCMP: Low Power Analog Comparator Driver

void LPCMP_ Init(LPCMP_Type *base, const Ipcmp_config t *config)
Initialize the LPCMP.

This function initializes the LPCMP module. The operations included are:

* Enabling the clock for LPCMP module.

* Configuring the comparator.

* Enabling the LPCMP module. Note: For some devices, multiple LPCMP instance share
the same clock gate. In this case, to enable the clock for any instance enables all the
LPCMPs. Check the chip reference manual for the clock assignment of the LPCMP.
Parameters

* base — LPCMP peripheral base address.
* config — Pointer to “lpcmp_config_t” structure.

void LPCMP_ Deinit(LPCMP_Type *base)
De-initializes the LPCMP module.

This function de-initializes the LPCMP module. The operations included are:
* Disabling the LPCMP module.
* Disabling the clock for LPCMP module.

This function disables the clock for the LPCMP. Note: For some devices, multiple LPCMP
instance shares the same clock gate. In this case, before disabling the clock for the LPCMP,
ensure that all the LPCMP instances are not used.

Parameters
* base — LPCMP peripheral base address.

void LPCMP_ GetDefaultConfig(lpcmp_config t *config)
Gets an available pre-defined settings for the comparator’s configuration.

This function initializes the comparator configuration structure to these default values:

272 Chapter 2. K32W1480



MCUXpresso SDK Documentation, Release 25.06.00

config->enableStopMode = false;
config->enableOutputPin = false;
config->enableCmpToDacLink = false;
config->useUnfilteredOutput = false;
config->enableInvertOutput = false;

config->hysteresisMode = kLPCMP__HysteresisLevelO;

config->powerMode = kLPCMP__LowSpeedPowerMode;

config->functionalSourceClock = kKLPCMP__ FunctionalClockSource0;

config->pluslnputSrc = KLPCMP__ PlusInputSrcMux;

config->minusInputSrc = kLPCMP_ MinusInputSrcMux;
Parameters

* config — Pointer to “Ipcmp_config_t” structure.

static inline void LPCMP_ Enable(LPCMP_Type *base, bool enable)
Enable/Disable LPCMP module.

Parameters
* base — LPCMP peripheral base address.

* enable — “true” means enable the module, and “false” means disable the
module.

void LPCMP_ SetInputChannels(LPCMP_Type *base, uint32_t positiveChannel, uint32_t
negativeChannel)

Select the input channels for LPCMP. This function determines which input is selected for
the negative and positive mux.

Parameters
* base — LPCMP peripheral base address.

* positiveChannel — Positive side input channel number. Available range is
0-7.

* negativeChannel — Negative side input channel number. Available range is
0-7.

static inline void LPCMP_ EnableDMA (LPCMP_Type *base, bool enable)

Enables/disables the DMA request for rising/falling events. Normally, the LPCMP generates
a CPU interrupt if there is a rising/falling event. When DMA support is enabled and the
rising/falling interrupt is enabled , the rising/falling event forces a DMA transfer request
rather than a CPU interrupt instead.

Parameters
* base — LPCMP peripheral base address.

* enable— “true” means enable DMA support, and “false” means disable DMA
support.

void LPCMP_ SetFilterConfig(LPCMP_Type *base, const lpcmp_filter_config t *config)
Configures the filter.

Parameters
* base — LPCMP peripheral base address.
* config — Pointer to “Ipcmp_filter_config_t” structure.

void LPCMP__SetDACConfig(LPCMP_Type *base, const Ipcmp_dac_config_t *config)
Configure the internal DAC module.

Parameters
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* base — LPCMP peripheral base address.

* config — Pointer to “lpcmp_dac_config_t” structure. If config is “NULL”, dis-
able internal DAC.

static inline void LPCMP_ Enablelnterrupts(LPCMP_Type *base, uint32_t mask)
Enable the interrupts.

Parameters
* base — LPCMP peripheral base address.
* mask — Mask value for interrupts. See “_Ipcmp_interrupt_enable”.

static inline void LPCMP_ Disablelnterrupts(LPCMP_Type *base, uint32_t mask)
Disable the interrupts.

Parameters
* base — LPCMP peripheral base address.
* mask — Mask value for interrupts. See “_lpcmp_interrupt_enable”.

static inline uint32_t LPCMP_ GetStatusFlags(LPCMP_Type *base)
Get the LPCMP status flags.

Parameters
* base — LPCMP peripheral base address.

Returns
Mask value for the asserted flags. See “_lpcmp_status_flags”.

static inline void LPCMP_ ClearStatusFlags(LPCMP_Type *base, uint32_t mask)
Clear the LPCMP status flags.
Parameters
* base — LPCMP peripheral base address.
* mask — Mask value for the flags. See “ Ipcmp_status_flags”.

static inline void LPCMP_ EnableWindowMode(LPCMP_Type *base, bool enable)

Enable/Disable window mode.When any windowed mode is active, COUTA is clocked by
the bus clock whenever WINDOW = 1. The last latched value is held when WINDOW = Q.
The optionally inverted comparator output COUT_RAW is sampled on every bus clock when
WINDOW=1 to generate COUTA.

Parameters
* base — LPCMP peripheral base address.

* cnable — “true” means enable window mode, and “false” means disable
window mode.

void LPCMP__SetWindowControl(LPCMP_Type *base, const [pcmp_window_control_config t
*config)

Configure the window control, users can use this API to implement operations on the win-
dow, such as inverting the window signal, setting the window closing event(only valid in
windowing mode), and setting the COUTA signal after the window is closed(only valid in
windowing mode).

Parameters
* base — LPCMP peripheral base address.

* config — Pointer “Ilpcmp_window_control_config_t” structure.
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FSL LPCMP_ DRIVER_VERSION
LPCMP driver version 2.3.2.

enum _lpcmp_ status_ flags
LPCMP status falgs mask.

Values:

enumerator kLPCMP_ OutputRisingEventFlag
Rising-edge on the comparison output has occurred.

enumerator kLPCMP_ OutputFallingEventFlag
Falling-edge on the comparison output has occurred.

enumerator kLPCMP_ OutputAssertEventFlag

Return the current value of the analog comparator output. The flag does not support
WicC.

enum _ Ipcmp_ interrupt__enable
LPCMP interrupt enable/disable mask.

Values:

enumerator kLPCMP_ OutputRisingInterruptEnable
Comparator interrupt enable rising.

enumerator kLPCMP__OutputFallingInterruptEnable
Comparator interrupt enable falling.

enum _ Ipcmp_ hysteresis__mode

LPCMP hysteresis mode. See chip data sheet to get the actual hystersis value with each
level.

Values:

enumerator kLPCMP_ HysteresisLevelQ
The hard block output has level 0 hysteresis internally.

enumerator kLPCMP_ HysteresisLevell
The hard block output has level 1 hysteresis internally.

enumerator KLPCMP__ HysteresisLevel2
The hard block output has level 2 hysteresis internally.

enumerator kLPCMP_ HysteresisLevel3
The hard block output has level 3 hysteresis internally.

enum _ Ipcmp_ power__mode
LPCMP nano mode.

Values:

enumerator kLPCMP_ LowSpeedPowerMode
Low speed comparison mode is selected.

enumerator kLPCMP_ HighSpeedPowerMode
High speed comparison mode is selected.

enumerator kLPCMP_NanoPowerMode
Nano power comparator is enabled.

enum _ lpcmp_ dac_ reference_ voltage source
Internal DAC reference voltage source.

Values:
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enumerator kLPCMP_ VrefSourceVinl
vrefh_int is selected as resistor ladder network supply reference Vin.

enumerator kLPCMP__ VrefSourceVin2
vrefh_ext is selected as resistor ladder network supply reference Vin.
enum _Ipcmp_ couta_ signal
Set the COUTA signal value when the window is closed.
Values:
enumerator kLPCMP_ COUTASignalNoSet
NO set the COUTA signal value when the window is closed.
enumerator kLPCMP__COUTASignalLow
Set COUTA signal low(0) when the window is closed.
enumerator kLPCMP__ COUTASignalHigh
Set COUTA signal high(1) when the window is closed.
enum _ Ipcmp_ close window__event
Set COUT event, which can close the active window in window mode.
Values:
enumerator kLPCMP CLoseWindowEventNoSet
No Set COUT event, which can close the active window in window mode.
enumerator kLPCMP__CloseWindowEventRisingEdge
Set rising edge COUT signal as COUT event.
enumerator kLPCMP_ CloseWindowEventFallingEdge
Set falling edge COUT signal as COUT event.
enumerator kLPCMP__ CLoseWindowEventBothEdge
Set both rising and falling edge COUT signal as COUT event.

typedef enum _Ipcmp_hysteresis_mode lpcmp__hysteresis_ mode_ t
LPCMP hysteresis mode. See chip data sheet to get the actual hystersis value with each
level.

typedef enum _Ilpcmp_power_mode lpcmp__power__mode_ t
LPCMP nano mode.

typedef enum _Ipcmp_dac_reference_voltage_source lpcmp_ dac_ reference voltage source_t
Internal DAC reference voltage source.

typedef enum _Ilpcmp_couta_signal lpcmp__couta_ signal_t
Set the COUTA signal value when the window is closed.

typedef enum _Ilpcmp_close_window_event lpcmp_ close_ window__event_ t
Set COUT event, which can close the active window in window mode.

typedef struct _Ipcmp_filter_config lpcmp_ filter _config_t
Configure the filter.

typedef struct _lpcmp_dac_config lpcmp_ dac__config_t
configure the internal DAC.

typedef struct _Ilpcmp_config lpcmp__config_t
Configures the comparator.

typedef struct _Ipcmp_window_control_config lpcmp_ window__control_config_t
Configure the window mode control.
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LPCMP_CCR1_COUTA CFG_MASK
LPCMP_CCR1_COUTA_CFG_SHIFT
LPCMP_CCR1_COUTA_CFG(X)
LPCMP_CCR1_EVT_SEL_CFG_MASK
LPCMP_CCR1_EVT_ SEL_CFG_SHIFT
LPCMP_CCR1_EVT_SEL_CFG(x)

struct _lpcmp_ filter_ config
#include <fsl_Ilpcmp.h> Configure the filter.

Public Members

bool enableSample

Decide whether to use the external SAMPLE as a sampling clock input.
uint8_t filterSampleCount

Filter Sample Count. Available range is 1-7; 0 disables the filter.
uint8_t filterSamplePeriod

Filter Sample Period. The divider to the bus clock. Available range is 0-255. The sam-
pling clock must be at least 4 times slower than the system clock to the comparator. So
if enableSample is “false”, filterSamplePeriod should be set greater than 4.

struct _ Ipcmp_ dac_ config
#include <fsl_Ilpcmp.h> configure the internal DAC.

Public Members
bool enableLowPowerMode
Decide whether to enable DAC low power mode.

Ipcmp_dac_reference_voltage_source_t referenceVoltageSource
Internal DAC supply voltage reference source.

uint8_t DACValue

Value for the DAC Output Voltage. Different devices has different available range, for
specific values, please refer to the reference manual.

struct _ lpcmp_ config
#include <fsl_Ipcmp.h> Configures the comparator.

Public Members
bool enableOutputPin
Decide whether to enable the comparator is available in selected pin.

bool useUnfilteredOutput
Decide whether to use unfiltered output.

bool enableInvertOutput
Decide whether to inverts the comparator output.

Ipcmp_hysteresis_mode_t hysteresisMode
LPCMP hysteresis mode.
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Ipcmp_power_mode_t powerMode
LPCMP power mode.

struct _ lpcmp_ window__control_config
#include <fsl_lpcmp.h> Configure the window mode control.

Public Members
bool enableInvert WindowSignal
True: enable invert window signal, False: disable invert window signal.

Ipcmp_couta_signal_t COUTASignal
Decide whether to define the COUTA signal value when the window is closed.

Ipcmp_close_window_event_t closeWindowEvent
Decide whether to select COUT event signal edge defines a COUT event to close window.

2.29 LPI2C: Low Power Inter-Integrated Circuit Driver

void LPI2C_ DriverIRQHandler(uint32_t instance)
LPI2C driver IRQ handler common entry.

This function provides the common IRQ request entry for LPI2C.
Parameters
* instance — LPI2C instance.

FSL_ LPI2C DRIVER_VERSION
LPI2C driver version.

LPI2C status return codes.
Values:

enumerator kStatus_ LPI2C_Busy
The master is already performing a transfer.

enumerator kStatus  LPI2C Idle
The slave driver is idle.
enumerator kStatus  LPI2C Nak
The slave device sent a NAK in response to a byte.
enumerator kStatus LPI2C FifoError
FIFO under run or overrun.
enumerator kStatus LPI2C BitError
Transferred bit was not seen on the bus.
enumerator kStatus_ LPI2C_ArbitrationLost
Arbitration lost error.
enumerator kStatus LPI2C PinLowTimeout
SCL or SDA were held low longer than the timeout.

enumerator kStatus_ LPI2C_NoTransferInProgress
Attempt to abort a transfer when one is not in progress.
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enumerator kStatus_ LPI2C__DmaRequestFail
DMA request failed.

enumerator kStatus_ LPI2C_Timeout
Timeout polling status flags.

IRQn_Type const kLpi2cIrgs|]

Array to map LPI2C instance number to IRQ number, used internally for LPI2C master in-
terrupt and EDMA transactional APIs.

Ipi2c_master_isr_t s_ lpi2cMasterIsr

Pointer to master IRQ handler for each instance, used internally for LPI2C master interrupt
and EDMA transactional APIs.

void *s_ Ipi2cMasterHandle[]

Pointers to master handles for each instance, used internally for LPI2C master interrupt
and EDMA transactional APIs.

uint32_t LP12C__GetInstance(LPI2C_Type *base)
Returns an instance number given a base address.

If an invalid base address is passed, debug builds will assert. Release builds will just return
instance number 0.

Parameters
* base — The LPI2C peripheral base address.

Returns
LPI2C instance number starting from 0.

12C_RETRY_TIMES
Retry times for waiting flag.

2.30 LPI2C Master Driver

void LPI2C_ MasterGetDefaultConfig(Ipi2c_master_config_t *masterConfig)
Provides a default configuration for the LPI2C master peripheral.

This function provides the following default configuration for the LPI2C master peripheral:

masterConfig->enableMaster = true;
masterConfig->debugEnable = false;
masterConfig->ignoreAck = false;
masterConfig->pinConfig = kLPI2C_ 2PinOpenDrain;
masterConfig- >baudRate_ Hz = 100000U;
masterConfig->busldleTimeout_ ns = 0;
masterConfig->pinLowTimeout_ ns = (0

masterConfig- >sdaGlitchFilterWidth_ns = 0;

masterConfig- >sclGlitchFilterWidth ns = 0;

masterConfig- >hostRequest.enable = false;
masterConfig->hostRequest.source = kLPI2C_ HostRequestExternalPin;
masterConfig->hostRequest.polarity = kLPI2C_ HostRequestPinActiveHigh;

After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the master driver with LPI2C_MasterInit().
Parameters

* masterConfig — [out] User provided configuration structure for default val-
ues. Refer to Ipi2c_master_config_t.
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void LPI2C_ MasterInit(LPI2C_Type *base, const l[pi2c_master_config_t *masterConfig, uint32_t
sourceClock_Hz)

Initializes the LPI2C master peripheral.

This function enables the peripheral clock and initializes the LPI2C master peripheral as
described by the user provided configuration. A software reset is performed prior to con-
figuration.

Parameters
* base — The LPI2C peripheral base address.

* masterConfig - User provided peripheral configuration. Use
LPI2C_MasterGetDefaultConfig() to get a set of defaults that you can
override.

* sourceClock Hz — Frequency in Hertz of the LPI2C functional clock. Used
to calculate the baud rate divisors, filter widths, and timeout periods.

void LPI2C_ MasterDeinit(LPI2C_Type *base)
Deinitializes the LPI2C master peripheral.

This function disables the LPI2C master peripheral and gates the clock. It also performs a
software reset to restore the peripheral to reset conditions.

Parameters
* base — The LPI2C peripheral base address.

void LPI2C_ MasterConfigureDataMatch(LPI2C_Type *base, const lpi2c_data_match_config t
*matchConfig)

Configures LPI2C master data match feature.
Parameters
* base — The LPI2C peripheral base address.
* matchConfig — Settings for the data match feature.

status_t LPI2C_ MasterCheckAndClearError(LPI2ZC_Type *base, uint32_t status)
Convert provided flags to status code, and clear any errors if present.

Parameters

* base — The LPI2C peripheral base address.

* status — Current status flags value that will be checked.
Return values

e kStatus_ Success —

e kStatus LPI2C_PinLowTimeout —

e kStatus_ LPI2C ArbitrationLost —

e kStatus_ LPI2C Nak —

e kStatus LPI2C_FifoError —

status_t LPI2C_ CheckForBusyBus(LPI2C_Type *base)
Make sure the bus isn’t already busy.

A busy bus is allowed if we are the one driving it.
Parameters
* base — The LPI2C peripheral base address.

Return values
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e kStatus_ Success —
* kStatus_ LPI2C_ Busy —

static inline void LPI2C_ MasterReset(LPI2C_Type *base)
Performs a software reset.

Restores the LPI2C master peripheral to reset conditions.
Parameters
* base — The LPI2C peripheral base address.

static inline void LPI2C_ MasterEnable(LPI2C_Type *base, bool enable)
Enables or disables the LPI2C module as master.

Parameters
* base — The LPI2C peripheral base address.
* enable — Pass true to enable or false to disable the specified LPI2C as master.

static inline uint32_t LPI2C_ MasterGetStatusFlags(LPI2C_Type *base)
Gets the LPI2C master status flags.

A bit mask with the state of all LPI2C master status flags is returned. For each flag, the
corresponding bit in the return value is set if the flag is asserted.

See also:

_lpi2c_master_flags

Parameters
* base — The LPI2C peripheral base address.

Returns
State of the status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void LPI2C_ MasterClearStatusFlags(LPI2C_Type *base, uint32_t statusMask)
Clears the LPI2C master status flag state.

The following status register flags can be cleared:
* kLLPI2C_MasterEndOfPacketFlag
KLPI2C_MasterStopDetectFlag
KLPI2C_MasterNackDetectFlag
KkLPI2C_MasterArbitrationLostFlag
KkLPI2C_MasterFifoErrFlag
KLPI2C_MasterPinLowTimeoutFlag
KkLPI2C_MasterDataMatchFlag

Attempts to clear other flags has no effect.

See also:

_lpi2c_master_flags.

Parameters
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* base — The LPI2C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask
is composed of _lpi2c_master_flags enumerators OR’d together. You may
pass the result of a previous call to LPI2C_MasterGetStatusFlags().

static inline void LPI2C_ MasterEnablelnterrupts(LPI2C_Type *base, uint32_t interruptMask)
Enables the LPI2C master interrupt requests.

All flags except KLPI2C_MasterBusyFlag and KLPI2C_MasterBusBusyFlag can be enabled as
interrupts.

Parameters
* base — The LPI2C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _lpi2c_master_flags
for the set of constants that should be OR’d together to form the bit mask.

static inline void LPI2C_ MasterDisableInterrupts(LPI2C_Type *base, uint32_t interruptMask)
Disables the LPI2C master interrupt requests.

All flags except KLPI2C_MasterBusyFlag and kKLPI2C_MasterBusBusyFlag can be enabled as
interrupts.

Parameters
* base — The LPI2C peripheral base address.

* interruptMask — Bit mask of interrupts to disable. See _lpi2c_master_flags
for the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t LPI2C_ MasterGetEnabledInterrupts(LPI2C_Type *base)
Returns the set of currently enabled LPI2C master interrupt requests.

Parameters
* base — The LPI2C peripheral base address.

Returns
A bitmask composed of _lpi2c_master_flags enumerators OR’d together to in-
dicate the set of enabled interrupts.

static inline void LPI2C_ MasterEnableDMA (LPI2C_Type *base, bool enableTx, bool enableRx)
Enables or disables LPI2C master DMA requests.

Parameters
* base — The LPI2C peripheral base address.

* enableTx —Enable flag for transmit DMA request. Pass true for enable, false
for disable.

* enableRx — Enable flag for receive DMA request. Pass true for enable, false
for disable.

static inline uint32_t LPI2C_ MasterGetTxFifoAddress(LPI2C_Type *base)
Gets LPI2C master transmit data register address for DMA transfer.

Parameters
* base — The LPI2C peripheral base address.

Returns
The LPI2C Master Transmit Data Register address.
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static inline uint32_t LP12C_ MasterGetRxFifoAddress(LPI2C_Type *base)
Gets LPI2C master receive data register address for DMA transfer.
Parameters
* base — The LPI2C peripheral base address.

Returns
The LPI2C Master Receive Data Register address.

static inline void LPI2C_ MasterSetWatermarks(LPI2C_Type *base, size_t txWords, size_t
rxWords)

Sets the watermarks for LPI2C master FIFOs.
Parameters
* base — The LPI2C peripheral base address.

* txWords - Transmit FIFO watermark value in words. The
KLPI2C_MasterTxReadyFlag flag is set whenever the number of words in
the transmit FIFO is equal or less than txWords. Writing a value equal or
greater than the FIFO size is truncated.

* rxWords - Receive FIFO watermark value in words. The
KkLPI2C_MasterRxReadyFlag flag is set whenever the number of words in
the receive FIFO is greater than rxWords. Writing a value equal or greater
than the FIFO size is truncated.

static inline void LPI12C_ MasterGetFifoCounts(LPI2C_Type *base, size_t *rxCount, size_t
*txCount)

Gets the current number of words in the LPI2C master FIFOs.
Parameters
* base — The LPI2C peripheral base address.

* txCount — [out] Pointer through which the current number of words in the
transmit FIFO is returned. Pass NULL if this value is not required.

* rxCount — [out] Pointer through which the current number of words in the
receive FIFO is returned. Pass NULL if this value is not required.

void LPI2C_ MasterSetBaudRate(LPI2C_Type *base, uint32_t sourceClock_Hz, uint32_t
baudRate_Hz)

Sets the I2C bus frequency for master transactions.

The LPI2C master is automatically disabled and re-enabled as necessary to configure the
baud rate. Do not call this function during a transfer, or the transfer is aborted.

Note: Please note that the second parameter is the clock frequency of LPI2C module, the
third parameter means user configured bus baudrate, thisimplementation is different from
other I12C drivers which use baudrate configuration as second parameter and source clock
frequency as third parameter.

Parameters
* base — The LPI2C peripheral base address.
* sourceClock_ Hz — LPI2C functional clock frequency in Hertz.

* baudRate_Hz — Requested bus frequency in Hertz.
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static inline bool LPI2C_ MasterGetBusIdleState(LPI2C_Type *base)
Returns whether the bus is idle.

Requires the master mode to be enabled.
Parameters
* base — The LPI2C peripheral base address.
Return values
* true — Bus is busy.
o false — Bus is idle.

status_t LP12C_ MasterStart(LPI2C_Type *base, uint8_t address, lpi2c_direction_t dir)
Sends a START signal and slave address on the I2C bus.

This function is used to initiate a new master mode transfer. First, the bus state is checked
to ensure that another master is not occupying the bus. Then a START signal is transmitted,
followed by the 7-bit address specified in the address parameter. Note that this function
does not actually wait until the START and address are successfully sent on the bus before
returning.

Parameters
* base — The LPI2C peripheral base address.
* address — 7-bit slave device address, in bits [6:0].

» dir — Master transfer direction, either kLPI2C_Read or kLPI2C_Write. This
parameter is used to set the R/w bit (bit 0) in the transmitted slave address.

Return values

* kStatus_ Success — START signal and address were successfully enqueued in
the transmit FIFO.

* kStatus_ LPI2C_ Busy — Another master is currently utilizing the bus.

static inline status_t LPI2C_ MasterRepeatedStart(LPI2C_Type *base, uint8_t address,
Ipi2c_direction_t dir)

Sends a repeated START signal and slave address on the I12C bus.

This function is used to send a Repeated START signal when a transfer is already in progress.
Like LPI2C_MasterStart(), it also sends the specified 7-bit address.

Note: This function exists primarily to maintain compatible APIs between LPI2C and 12C
drivers, as well as to better document the intent of code that uses these APIs.

Parameters
* base — The LPI2C peripheral base address.
* address — 7-bit slave device address, in bits [6:0].

* dir — Master transfer direction, either KLPI2C_Read or kLPI2C_Write. This
parameter is used to set the R/w bit (bit 0) in the transmitted slave address.

Return values

* kStatus_ Success—Repeated START signal and address were successfully en-
queued in the transmit FIFO.

* kStatus_ LPI2C_ Busy — Another master is currently utilizing the bus.
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status_t LP12C_MasterSend(LPI2C_Type *base, void *txBuff, size_t txSize)
Performs a polling send transfer on the I12C bus.

Sends up to txSize number of bytes to the previously addressed slave device. The slave may
reply with a NAK to any byte in order to terminate the transfer early. If this happens, this
function returns kStatus_LPI2C_Nak.

Parameters
* base — The LPI2C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.
Return values
* kStatus_ Success — Data was sent successfully.
* kStatus_ LPI2C_ Busy — Another master is currently utilizing the bus.
* kStatus_ LPI2C_ Nak — The slave device sent a NAK in response to a byte.
* kStatus_ LPI2C_ FifoError — FIFO under run or over run.
* kStatus_ LPI2C_ ArbitrationLost — Arbitration lost error.

* kStatus_ LPI2C_ PinLowTimeout — SCL or SDA were held low longer than
the timeout.

status_t LP12C_ MasterReceive(LPI2C_Type *base, void *rxBuff, size_t rxSize)
Performs a polling receive transfer on the I12C bus.

Parameters
* base — The LPI2C peripheral base address.
 rxBuff — The pointer to the data to be transferred.
» rxSize — The length in bytes of the data to be transferred.
Return values
* kStatus_ Success — Data was received successfully.
* kStatus_ LPI2C_ Busy — Another master is currently utilizing the bus.
* kStatus_ LPI2C_Nak — The slave device sent a NAK in response to a byte.
* kStatus_ LPI2C_ FifoError — FIFO under run or overrun.
* kStatus_ LPI2C__ ArbitrationLost — Arbitration lost error.

* kStatus_ LPI2C_ PinLowTimeout — SCL. or SDA were held low longer than
the timeout.

status_t LP12C_ MasterStop(LPI2C_Type *base)
Sends a STOP signal on the I2C bus.

This function does not return until the STOP signal is seen on the bus, or an error occurs.
Parameters
* base — The LPI2C peripheral base address.
Return values

* kStatus_Success — The STOP signal was successfully sent on the bus and the
transaction terminated.

*» kStatus_ LPI2C_Busy — Another master is currently utilizing the bus.
* kStatus_ LPI2C_ Nak — The slave device sent a NAK in response to a byte.
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* kStatus LPI2C FifoError — FIFO under run or overrun.
* kStatus_ LPI2C_ArbitrationLost — Arbitration lost error.

* kStatus_ LPI2C_ PinLowTimeout — SCL. or SDA were held low longer than
the timeout.

status_t LP12C_ MasterTransferBlocking(LPI2C_Type *base, [pi2c_master._transfer_t *transfer)
Performs a master polling transfer on the I2C bus.

Note: The API does not return until the transfer succeeds or fails due to error happens
during transfer.

Parameters
* base — The LPI2C peripheral base address.
* transfer — Pointer to the transfer structure.
Return values
* kStatus_ Success — Data was received successfully.
* kStatus_ LPI2C_ Busy — Another master is currently utilizing the bus.
* kStatus_ LPI2C_ Nak — The slave device sent a NAK in response to a byte.
* kStatus_ LPI2C_ FifoError — FIFO under run or overrun.
* kStatus_ LPI2C_ ArbitrationLost — Arbitration lost error.

* kStatus_ LPI2C_ PinLowTimeout — SCL. or SDA were held low longer than
the timeout.

void LPI2C_ MasterTransferCreateHandle(LPI2ZC_Type *base, lpi2c_master_handle_t *handle,
Ipi2¢c_master_transfer_callback_t callback, void
*userData)

Creates a new handle for the LPI2C master non-blocking APIs.
The creation of a handle is for use with the non-blocking APIs. Once a handle is created,

there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
LPI2C_MasterTransferAbort() API shall be called.

Note: The function also enables the NVIC IRQ for the input LPI2C. Need to notice that on
some SoCs the LPI2C IRQ is connected to INTMUX, in this case user needs to enable the
associated INTMUX IRQ in application.

Parameters
* base — The LPI2C peripheral base address.
* handle — [out] Pointer to the LPI2C master driver handle.
* callback — User provided pointer to the asynchronous callback function.
 userData — User provided pointer to the application callback data.

status_t LPI2C_ MasterTransferNonBlocking(LPI2ZC_Type *base, lpi2c_master_handle_t *handle,
Ipi2¢_master_transfer_t *transfer)

Performs a non-blocking transaction on the I12C bus.
Parameters
* base — The LPI2C peripheral base address.
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* handle — Pointer to the LPIZC master driver handle.
* transfer — The pointer to the transfer descriptor.
Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_ LPI2C_ Busy — Either another master is currently utilizing the bus,
or a non-blocking transaction is already in progress.

status_t LPI2C_ MasterTransferGetCount(LPI2C_Type *base, Ipi2c_master_handle_t *handle,
size_t *count)

Returns number of bytes transferred so far.
Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to the LPI2C master driver handle.

* count — [out] Number of bytes transferred so far by the non-blocking trans-
action.

Return values
e kStatus_ Success —

* kStatus_ NoTransferInProgress— There is not a non-blocking transaction cur-
rently in progress.

void LPI2C_ MasterTransferAbort(LPI2C_Type *base, lpi2c_master_handle_t *handle)
Terminates a non-blocking LPI2C master transmission early.

Note: Itisnot safe to call this function from an IRQ handler that has a higher priority than
the LPI2C peripheral’s IRQ priority.

Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to the LPI2C master driver handle.

void LPI2C_ MasterTransferHandleIRQ(LPI2C_Type *base, void *Ipi2cMasterHandle)
Reusable routine to handle master interrupts.

Note: This function does not need to be called unless you are reimplementing the non-
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The LPI2C peripheral base address.
* Ipi2cMasterHandle — Pointer to the LPI2C master driver handle.

enum _ lpi2c_ master_ flags
LPI2C master peripheral flags.

The following status register flags can be cleared:
* kKLPI2C_MasterEndOfPacketFlag
* KLPI2C_MasterStopDetectFlag
* kLLPI2C_MasterNackDetectFlag
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KLPI2C_MasterArbitrationLostFlag
KLPI2C_MasterFifoErrFlag
KkLPI2C_MasterPinLowTimeoutFlag
KkLPI2C_MasterDataMatchFlag

All flags except KLPI2C_MasterBusyFlag and kLPI2C_MasterBusBusyFlag can be enabled as
interrupts.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kLPI2C_ MasterTxReadyFlag
Transmit data flag

enumerator kLPI2C_ MasterRxReadyFlag
Receive data flag

enumerator kLPI2C_ MasterEndOfPacketFlag
End Packet flag

enumerator kLPI2C_ MasterStopDetectFlag
Stop detect flag

enumerator kLLPI2C_ MasterNackDetectFlag
NACK detect flag

enumerator kLPI2C_ MasterArbitrationLostFlag
Arbitration lost flag

enumerator kLPI2C_ MasterFifoErrFlag
FIFO error flag

enumerator kLPI2C_ MasterPinLowTimeoutFlag
Pin low timeout flag

enumerator kLPI2C_ MasterDataMatchFlag
Data match flag

enumerator kLPI2C_MasterBusyFlag
Master busy flag

enumerator kLPI2C_ MasterBusBusyFlag
Bus busy flag

enumerator kLPI2C_ MasterClearFlags
All flags which are cleared by the driver upon starting a transfer.

enumerator kLPI2C_ MasterIrqFlags
IRQ sources enabled by the non-blocking transactional API.

enumerator kLPI2C_ MasterErrorFlags
Errors to check for.

enum _ lpi2c_ direction
Direction of master and slave transfers.

Values:

enumerator kLPI2C Write
Master transmit.
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enumerator kLPI2C_ Read
Master receive.
enum _ lpi2c_master_pin_ config
LPI2C pin configuration.
Values:
enumerator kLPI2C_ 2PinOpenDrain
LPI2C Configured for 2-pin open drain mode
enumerator kLPI2C_ 2PinOutputOnly
LPI2C Configured for 2-pin output only mode (ultra-fast mode)
enumerator kLPI2C_ 2PinPushPull
LPI2C Configured for 2-pin push-pull mode
enumerator kLPI2C_ 4PinPushPull
LPI2C Configured for 4-pin push-pull mode
enumerator kLPI2C_ 2PinOpenDrainWithSeparateSlave
LPI2C Configured for 2-pin open drain mode with separate LPI2C slave

enumerator kLPI2C_ 2PinOutputOnlyWithSeparateSlave

LPI2C Configured for 2-pin output only mode(ultra-fast mode) with separate LPI2C
slave

enumerator kKLPI2C_ 2PinPushPullWithSeparateSlave
LPI2C Configured for 2-pin push-pull mode with separate LPI2C slave

enumerator kLPI2C_ 4PinPushPullWithInvertedOutput
LPI2C Configured for 4-pin push-pull mode(inverted outputs)

enum _ lpi2c_ host_ request_ source
LPI2C master host request selection.

Values:

enumerator kLPI2C__HostRequestExternalPin
Select the LPI2C_HREQ pin as the host request input

enumerator kLPI2C_ HostRequestInputTrigger
Select the input trigger as the host request input

enum _ Ipi2c_ host_ request_ polarity
LPI2C master host request pin polarity configuration.

Values:

enumerator kKLPI2C HostRequestPinActiveLow
Configure the LPI2C_HREQ pin active low

enumerator kLPI2C_ HostRequestPinActiveHigh
Configure the LPI2C_HREQ pin active high

enum _ lpi2c_ data_ match_ config__mode
LPI2C master data match configuration modes.

Values:

enumerator kLPI2C MatchDisabled
LPI2C Match Disabled
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enumerator kLPI2C_ 1stWordEqualsM0OrM1
LPI2C Match Enabled and 1st data word equals MATCHO OR MATCH1

enumerator kLPI2C_ AnyWordEqualsM0OrM1
LPI2C Match Enabled and any data word equals MATCHO OR MATCH1

enumerator kLPI2C_ 1stWordEqualsM0And2nd WordEqualsM 1
LPI2C Match Enabled and 1st data word equals MATCHO, 2nd data equals MATCH1

enumerator kLPI2C__ AnyWordEqualsM0OAndNextWordEqualsM 1

LPI2C Match Enabled and any data word equals MATCHO, next data equals MATCH1
enumerator kLPI2C_ 1stWordAndM1EqualsMOAndM1

LPI2C Match Enabled and 1st data word and MATCHO equals MATCHO and MATCH1
enumerator kLPI2C_ AnyWord AndM1EqualsM0AndM1

LPI2C Match Enabled and any data word and MATCHO equals MATCHO and MATCH1

enum _lpi2c_master_transfer flags

Transfer option flags.

Note: These enumerations are intended to be OR’d together to form a bit mask of options
for the _lpi2c_master_transfer::flags field.

Values:

enumerator kLPI2C_ TransferDefaultFlag
Transfer starts with a start signal, stops with a stop signal.
enumerator kLPI2C_ TransferNoStartFlag
Don’t send a start condition, address, and sub address
enumerator kLPI2C_ TransferRepeatedStartFlag
Send a repeated start condition
enumerator kLPI2C_ TransferNoStopFlag
Don’t send a stop condition.
typedef enum _Ipi2c_direction Ipi2c_ direction_ t
Direction of master and slave transfers.
typedef enum _Ipi2c_master_pin_config Ipi2c_ master_pin_ config t
LPI2C pin configuration.
typedef enum _Ipi2c_host_request_source lpi2c_host_ request_ source_t
LPI2C master host request selection.
typedef enum _Ipi2c_host_request_polarity Ipi2c_host_request_polarity t
LPI2C master host request pin polarity configuration.
typedef struct _Ipi2c_master_config lpi2c_ master config_t
Structure with settings to initialize the LPI2C master module.

This structure holds configuration settings for the LPI2C peripheral. To initialize this struc-
ture to reasonable defaults, call the LPI2C_MasterGetDefaultConfig() function and pass a
pointer to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

typedef enum _Ipi2c_data_match_config_mode Ipi2c_ data_match_ config_ mode_ t
LPI2C master data match configuration modes.
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typedef struct _lpi2c_match_config 1pi2c_ data_ match_ config_t
LPI2C master data match configuration structure.

typedef struct _Ipi2c_master._transfer Ipi2c_master__transfer_t
LPI2C master descriptor of the transfer.

typedef struct _Ipi2c_master_handle 1pi2c_ master__handle_t
LPI2C master handle of the transfer.

typedef void (*Ipi2c_ master_transfer_callback_t)(LPI2C_Type *base, lpi2c_master_handle_t
*handle, status_t completionStatus, void *userData)

Master completion callback function pointer type.

This callback is used only for the non-blocking master transfer API. Specify the callback you
wish to use in the call to LPI2C_MasterTransferCreateHandle().

Param base
The LPI2C peripheral base address.

Param handle
Pointer to the LPI2C master driver handle.

Param completionStatus
Either kStatus_Success or an error code describing how the transfer com-
pleted.

Param userData
Arbitrary pointer-sized value passed from the application.

typedef void (*Ipi2c_ master_isr_ t)(LPI2C_Type *base, void *handle)

Typedef for master interrupt handler; used internally for LPI2C master interrupt and EDMA
transactional APIs.

struct _lpi2c_master config
#include <fsl_lpi2c.h> Structure with settings to initialize the LPI2C master module.

This structure holds configuration settings for the LPI2C peripheral. To initialize this struc-
ture to reasonable defaults, call the LPI2C_MasterGetDefaultConfig() function and pass a
pointer to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

Public Members
bool enableMaster

Whether to enable master mode.
bool enableDoze

Whether master is enabled in doze mode.
bool debugEnable

Enable transfers to continue when halted in debug mode.
bool ignoreAck

Whether to ignore ACK/NACK.
Ipi2¢c_master_pin_config_t pinConfig

The pin configuration option.

uint32_t baudRate Hz
Desired baud rate in Hertz.
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uint32_t busldleTimeout_ ns
Bus idle timeout in nanoseconds. Set to 0 to disable.

uint32_t pinLowTimeout_ ns
Pin low timeout in nanoseconds. Set to 0 to disable.

uint8_t sdaGlitchFilterWidth ns

Width in nanoseconds of glitch filter on SDA pin. Set to 0 to disable.
uint8_t sclGlitchFilterWidth ns

Width in nanoseconds of glitch filter on SCL pin. Set to 0 to disable.

struct _Ipi2¢c_master_config hostRequest
Host request options.

struct _Ipi2c_match_ config

#include <fsl_lpi2c.h> LPI2C master data match configuration structure.

Public Members
Ipi2¢_data_match_config mode_t matchMode
Data match configuration setting.

bool rxDataMatchOnly
When set to true, received data is ignored until a successful match.

uint32_t matchO
Match value 0.

uint32_t matchl
Match value 1.

struct _ lpi2c_ master_ transfer

#include <fsl_lpi2c.h> Non-blocking transfer descriptor structure.

This  structure is wused to pass transaction parameters to the
LPI2C_MasterTransferNonBlocking() API.

Public Members

uint32_t flags
Bit mask of options for the transfer. See enumeration _lpi2c_master_transfer_flags for
available options. Set to 0 or KLPI2C_TransferDefaultFlag for normal transfers.
uint16_t slaveAddress
The 7-bit slave address.

Ipi2¢_direction_t direction
Either KLPI2C_Read or KLPI2C_Write.

uint32_t subaddress
Sub address. Transferred MSB first.

size_t subaddressSize
Length of sub address to send in bytes. Maximum size is 4 bytes.

void *data
Pointer to data to transfer.
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size t dataSize
Number of bytes to transfer.

struct _ lpi2c_ master__handle
#include <fsl_lpi2c.h> Driver handle for master non-blocking APIs.

Note: The contents of this structure are private and subject to change.

Public Members

uint8_t state
Transfer state machine current state.
uint16_t remainingBytes
Remaining byte count in current state.
uint8_t *pbuf
Buffer pointer for current state.
uint16_t commandBuffer[6]
LPI2C command sequence. When all 6 command words are used: Start&addr&write[1
word] + subaddr[4 words] + restart&addr&read[1 word]
Ipi2c_master_transfer._t transfer
Copy of the current transfer info.
Ipi2¢c_master_transfer_callback_t completionCallback
Callback function pointer.

void *userData
Application data passed to callback.

struct hostRequest

Public Members

bool enable
Enable host request.

Ipi2c_host_request_source_t source
Host request source.

Ipi2c_host_request_polarity_t polarity
Host request pin polarity.

2.31 LPI2C Master DMA Driver

void LPI2C_ MasterCreateEDMAHandle(LPI2C_Type *base, lpi2c_master_edma_handle_t *handle,
edma_handle_t *rxDmaHandle, edma_handle_t
*txDmaHandle, Ipi2c_master_edma_transfer_callback_t
callback, void *userData)

Create a new handle for the LPI2C master DMA APIs.
The creation of a handle is for use with the DMA APIs. Once a handle is created, there

is not a corresponding destroy handle. If the user wants to terminate a transfer, the
LPI2C_MasterTransferAbortEDMA() API shall be called.
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For devices where the LPI2C send and receive DMA requests are OR’d together, the txDma-
Handle parameter is ignored and may be set to NULL.

Parameters
* base — The LPI2C peripheral base address.
* handle — [out] Pointer to the LPI2C master driver handle.

* rxDmaHandle — Handle for the eDMA receive channel. Created by the user
prior to calling this function.

* txDmaHandle — Handle for the eDMA transmit channel. Created by the user
prior to calling this function.

* callback — User provided pointer to the asynchronous callback function.
* userData — User provided pointer to the application callback data.

status_t LP12C_ MasterTransferEDMA (LPI2C_Type *base, Ipi2c_master_edma_handle_t *handle,
lpi2¢c_master_transfer_t *transfer)

Performs a non-blocking DMA-based transaction on the I12C bus.

The callback specified when the handle was created is invoked when the transaction has
completed.

Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to the LPI2C master driver handle.
* transfer — The pointer to the transfer descriptor.
Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_ LPI2C_ Busy — Either another master is currently utilizing the bus,
or another DMA transaction is already in progress.

status_t LPI2C_MasterTransferGetCountEDMA (LPI2C_Type *base, lpi2c_master_edma_handle_t
*handle, size_t *count)

Returns number of bytes transferred so far.
Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to the LPI2C master driver handle.

* count — [out] Number of bytes transferred so far by the non-blocking trans-
action.

Return values
e kStatus_ Success —

* kStatus_ NoTransferInProgress — There is not a DMA transaction currently in
progress.

status_t LP12C_ MasterTransferAbort EDMA (LPI2C_Type *base, Ipi2c_master_edma_handle_t
*handle)

Terminates a non-blocking LPI2C master transmission early.

Note: Itisnot safe to call this function from an IRQ handler that has a higher priority than
the eDMA peripheral’s IRQ priority.
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Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to the LPI2C master driver handle.

Return values
* kStatus_ Success — A transaction was successfully aborted.
* kStatus_ LPI2C_Idle — There is not a DMA transaction currently in
progress.
typedef struct _Ipi2c_master_edma_handle 1pi2c_master _edma_ handle_t
LPI2C master EDMA handle of the transfer.

typedef void (*Ipi2c_ master__edma_ transfer_ callback_t)(LPI2C_Type *base,
lpi2c_master_edma_handle_t *handle, status_t completionStatus, void *userData)

Master DMA completion callback function pointer type.

This callback is used only for the non-blocking master transfer API. Specify the callback you
wish to use in the call to LPI2C_MasterCreateEDMAHandle().

Param base
The LPI2C peripheral base address.

Param handle
Handle associated with the completed transfer.

Param completionStatus
Either kStatus_Success or an error code describing how the transfer com-
pleted.
Param userData
Arbitrary pointer-sized value passed from the application.
struct _Ipi2c_ master edma_ handle
#include <fsl_lpi2c_edma.h> Driver handle for master DMA APIs.

Note: The contents of this structure are private and subject to change.

Public Members

LPI2C_Type *base
LPI2C base pointer.

bool isBusy
Transfer state machine current state.

uint8_t nbytes
eDMA minor byte transfer count initially configured.

uint16_t commandBuffer[20]
LPI2C command sequence. When all 10 command words are used:
Start&addr&write[1 word] + subaddr[4 words] + restart&addr&read[l word] +

receive&Size[4 words]

Ipi2¢c_master_transfer._t transfer
Copy of the current transfer info.
Ipi2¢c_master_edma_transfer_callback_t completionCallback
Callback function pointer.
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void *userData
Application data passed to callback.

edma_handle_t *rx
Handle for receive DMA channel.

edma_handle_t *tx
Handle for transmit DMA channel.

edma_tcd_t teds[3]
Software TCD. Three are allocated to provide enough room to align to 32-bytes.

2.32 LPI2C Slave Driver

void LPI2C_ SlaveGetDefaultConfig(Ilpi2c_slave_config_t *slaveConfig)

Provides a default configuration for the LPI2C slave peripheral.

This function provides the following default configuration for the LPI2C slave peripheral:

slaveConfig- >enableSlave = true;
slaveConfig->address0 = 0U;
slaveConfig->address1 = 0U;
slaveConfig->addressMatchMode = kLPI2C_ MatchAddress0;
slaveConfig->filterDozeEnable = true;
slaveConfig- >filterEnable = true;
slaveConfig->enableGeneralCall = false;
slaveConfig- >sclStall.enable Ack = false;
slaveConfig->sclStall.enableTx = true;
slaveConfig->sclStall.enableRx = true;
slaveConfig- >sclStall.enableAddress = true;
slaveConfig->ignoreAck = false;

slaveConfig->enableReceived AddressRead = false;
slaveConfig- >sdaGlitchFilterWidth_ns = 0;
slaveConfig->sclGlitchFilterWidth_ns = 0;
slaveConfig->dataValidDelay_ns = 0;
slaveConfig- >clockHoldTime_ ns = 0;

After calling this function, override any settings to customize the configuration, prior to ini-
tializing the master driver with LPI2C_Slavelnit(). Be sure to override at least the address0
member of the configuration structure with the desired slave address.

Parameters

* slaveConfig — [out] User provided configuration structure that is set to de-
fault values. Refer to 1pi2c_slave_config_t.

void LPI2C_ Slavelnit(LPI2C_Type *base, const lpi2c_slave_config t *slaveConfig, uint32_t

sourceClock_Hz)
Initializes the LPI2C slave peripheral.

This function enables the peripheral clock and initializes the LPI2C slave peripheral as de-
scribed by the user provided configuration.

Parameters

* base — The LPI2C peripheral base address.

* slaveConfig - User provided peripheral configuration. Use
LPI2C_SlaveGetDefaultConfig() to get a set of defaults that you can
override.
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* sourceClock_Hz — Frequency in Hertz of the LPI2C functional clock. Used
to calculate the filter widths, data valid delay, and clock hold time.

void LPI2C_ SlaveDeinit(LPI2C_Type *base)
Deinitializes the LPI2C slave peripheral.

This function disables the LPI2C slave peripheral and gates the clock. It also performs a
software reset to restore the peripheral to reset conditions.

Parameters
* base — The LPI2C peripheral base address.

static inline void LPI2C_ SlaveReset(LPI2C_Type *base)
Performs a software reset of the LPI2C slave peripheral.

Parameters
* base — The LPI2C peripheral base address.

static inline void LPI2C_ SlaveEnable(LPI2C_Type *base, bool enable)
Enables or disables the LPI2C module as slave.

Parameters
* base — The LPI2C peripheral base address.
* enable — Pass true to enable or false to disable the specified LPI2C as slave.

static inline uint32_t LPI2C_ SlaveGetStatusFlags(LPI2C_Type *base)
Gets the LPI2C slave status flags.

A bit mask with the state of all LPI2C slave status flags is returned. For each flag, the corre-
sponding bit in the return value is set if the flag is asserted.

See also:

_lpi2c_slave_flags

Parameters
* base — The LPI2C peripheral base address.

Returns
State of the status flags:

* 1: related status flag is set.
* 0: related status flag is not set.

static inline void LPI2C_ SlaveClearStatusFlags(LPI2C_Type *base, uint32_t statusMask)
Clears the LPI2C status flag state.

The following status register flags can be cleared:
* KLPI2C_SlaveRepeatedStartDetectFlag
* kLPI2C_SlaveStopDetectFlag
* kKLPI2C_SlaveBitErrFlag
* kKLPI2C_SlaveFifoErrFlag

Attempts to clear other flags has no effect.

See also:

_lpi2c_slave_flags.
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Parameters
* base — The LPI2C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _lpi2c_slave_flags enumerators OR’d together. You may pass
the result of a previous call to LPI2C_SlaveGetStatusFlags().

static inline void LPI2C_ SlaveEnablelnterrupts(LPI2ZC_Type *base, uint32_t interruptMask)
Enables the LPI2C slave interrupt requests.

All flags except kL.PI2C_SlaveBusyFlag and kL.PI2C_SlaveBusBusyFlag can be enabled as in-
terrupts.

Parameters
* base — The LPI2C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _lpi2c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline void LPI2C_ SlaveDisablelnterrupts(LPI2C_Type *base, uint32_t interruptMask)
Disables the LPI2C slave interrupt requests.

All flags except KLPI2C_SlaveBusyFlag and kLPI2C_SlaveBusBusyFlag can be enabled as in-
terrupts.

Parameters
* base — The LPI2C peripheral base address.

* interruptMask — Bit mask of interrupts to disable. See _lpi2c_slave_flags for
the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t LPI2C_ SlaveGetEnabledInterrupts(LPI2C_Type *base)
Returns the set of currently enabled LPI2C slave interrupt requests.

Parameters
* base — The LPI2C peripheral base address.

Returns
A bitmask composed of _lpi2c_slave_flags enumerators OR’d together to indi-
cate the set of enabled interrupts.

static inline void LPI2C_ SlaveEnableDMA (LPI2C_Type *base, bool enableAddressValid, bool
enableRx, bool enableTx)

Enables or disables the LPI2C slave peripheral DMA requests.
Parameters
* base — The LPI2C peripheral base address.

* enableAddressValid — Enable flag for the address valid DMA request. Pass
true for enable, false for disable. The address valid DMA request is shared
with the receive data DMA request.

* enableRx — Enable flag for the receive data DMA request. Pass true for en-
able, false for disable.

* enableTx — Enable flag for the transmit data DMA request. Pass true for
enable, false for disable.

static inline bool LPI2C_ SlaveGetBusldleState(LPI2C_Type *base)
Returns whether the bus is idle.

Requires the slave mode to be enabled.

Parameters
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* base — The LPI2C peripheral base address.
Return values

* true — Bus is busy.

* false — Bus is idle.

static inline void LPI2C_ SlaveTransmitAck(LPI2ZC_Type *base, bool ackOrNack)
Transmits either an ACK or NAK on the I2C bus in response to a byte from the master.

Use this function to send an ACK or NAK when the KLPI2C_SlaveTransmitAckFlag
is asserted. This only happens if you enable the sclStall.enableAck field of the
Ipi2c_slave_config_t configuration structure used to initialize the slave peripheral.

Parameters
* base — The LPI2C peripheral base address.
* ackOrNack — Pass true for an ACK or false for a NAK.

static inline void LPI2C_ SlaveEnableAckStall(LPI2C_Type *base, bool enable)
Enables or disables ACKSTALL.

When enables ACKSTALL, software can transmit either an ACK or NAK on the I2C bus in
response to a byte from the master.

Parameters
* base — The LPI2C peripheral base address.
* enable — True will enable ACKSTALL,false will disable ACKSTALL.

static inline uint32_t LPI2C_ SlaveGetReceived Address(LPI2ZC_Type *base)
Returns the slave address sent by the 12C master.

This function should only be called if the KLPI2C_SlaveAddressValidFlag is asserted.
Parameters
* base — The LPI2C peripheral base address.

Returns
The 8-bit address matched by the LPI2C slave. Bit 0 contains the R/w direction
bit, and the 7-bit slave address is in the upper 7 bits.

status_t LP12C_SlaveSend(LPI2C_Type *base, void *txBuff, size_t txSize, size_t *actualTxSize)
Performs a polling send transfer on the 12C bus.

Parameters
* base — The LPI2C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.
* actualTxSize — [out]

Returns
Error or success status returned by API.

status_t LPI2C _ SlaveReceive(LPI2C_Type *base, void *rxBuff, size_t rxSize, size_t *actualRxSize)
Performs a polling receive transfer on the I12C bus.

Parameters
* base — The LPI2C peripheral base address.
 rxBuff — The pointer to the data to be transferred.
* rxSize — The length in bytes of the data to be transferred.
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* actualRxSize — [out]

Returns
Error or success status returned by APL

void LPI2C_ SlaveTransferCreateHandle(LPI2ZC_Type *base, Ipi2c_slave_handle_t *handle,

Ipi2c_slave_transfer_callback_t callback, void *userData)
Creates a new handle for the LPI2C slave non-blocking APIs.
The creation of a handle is for use with the non-blocking APIs. Once a handle is created,

there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
LPI2C_SlaveTransferAbort() API shall be called.

Note: The function also enables the NVIC IRQ for the input LPI2C. Need to notice that on
some SoCs the LPI2C IRQ is connected to INTMUX, in this case user needs to enable the
associated INTMUX IRQ in application.

Parameters
* base — The LPI2C peripheral base address.
* handle — [out] Pointer to the LPI2C slave driver handle.
* callback — User provided pointer to the asynchronous callback function.

* userData — User provided pointer to the application callback data.

status_t LP12C_ SlaveTransferNonBlocking(LPI2C_Type *base, Ipi2¢c_slave_handle_t *handle,

uint32_t eventMask)
Starts accepting slave transfers.

Call this API after calling I12C_Slavelnit() and LPI2C_SlaveTransferCreateHandle() to start
processing transactions driven by an I2C master. The slave monitors the I12C bus and pass
events to the callback that was passed into the call to LPI2C_SlaveTransferCreateHandle().
The callback is always invoked from the interrupt context.

The set of events received by the callback is customizable. To do so, set the
eventMask parameter to the OR’d combination of lpi2c_slave_transfer event t enu-
merators for the events you wish to receive. The KLPI2C_SlaveTransmitEvent and
KkLPI2C_SlaveReceiveEvent events are always enabled and do not need to be included in
the mask. Alternatively, you can pass 0 to get a default set of only the transmit and re-
ceive events that are always enabled. In addition, the KLPI2C_SlaveAllEvents constant is
provided as a convenient way to enable all events.

Parameters
* base — The LPI2C peripheral base address.

* handle—Pointer to lpi2c_slave_handle_t structure which stores the transfer
state.

* eventMask - Bit mask  formed by ORing  together
Ipi2c_slave_transfer_event_t enumerators to specify which events to
send to the callback. Other accepted values are 0 to get a default set
of only the transmit and receive events, and KLPI2C_SlaveAllEvents to
enable all events.

Return values
* kStatus_ Success — Slave transfers were successfully started.

* kStatus_ LPI2C_ Busy — Slave transfers have already been started on this
handle.
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status_t LP12C_ SlaveTransferGetCount(LPI2C_Type *base, Ipi2c_slave_handle_t *handle, size_t
*count)

Gets the slave transfer status during a non-blocking transfer.
Parameters
* base — The LPI2C peripheral base address.
* handle — Pointer to i2c_slave_handle_t structure.

* count — [out] Pointer to a value to hold the number of bytes transferred.
May be NULL if the count is not required.

Return values
e kStatus_ Success —

* kStatus_ NoTransferInProgress —

void LPI2C_ SlaveTransfer Abort(LPI2C_Type *base, lpi2c_slave_handle_t *handle)
Aborts the slave non-blocking transfers.

Note: This API could be called at any time to stop slave for handling the bus events.

Parameters
* base — The LPI2C peripheral base address.

* handle—Pointer to lpi2c_slave_handle_t structure which stores the transfer
state.

void LPI2C_ SlaveTransferHandleIRQ(LPI2ZC_Type *base, lpi2c_slave_handle_t *handle)
Reusable routine to handle slave interrupts.

Note: This function does not need to be called unless you are reimplementing the non
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The LPI2C peripheral base address.

* handle - Pointer tolpi2c_slave_handle_t structure which stores the transfer
state.

enum _ lpi2c_slave flags
LPI2C slave peripheral flags.

The following status register flags can be cleared:
* kKLPI2C_SlaveRepeatedStartDetectFlag
* KLPI2C_SlaveStopDetectFlag
* KLPI2C_SlaveBitErrFlag
* kLPI2C_SlaveFifoErrFlag

All flags except KLPI2C_SlaveBusyFlag and kLPI2C_SlaveBusBusyFlag can be enabled as in-
terrupts.

Note: These enumerations are meant to be OR’d together to form a bit mask.

Values:
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enumerator kLPI2C_ SlaveTxReadyFlag
Transmit data flag

enumerator kLPI2C_ SlaveRxReadyFlag
Receive data flag

enumerator kLPI2C_ SlaveAddressValidFlag
Address valid flag

enumerator kLPI2C_ SlaveTransmitAckFlag
Transmit ACK flag

enumerator kLPI2C_ SlaveRepeatedStartDetectFlag
Repeated start detect flag

enumerator kLPI2C_ SlaveStopDetectFlag
Stop detect flag

enumerator kLPI2C_ SlaveBitErrFlag
Bit error flag

enumerator kLPI2C_ SlaveFifoErrFlag
FIFO error flag

enumerator kLPI2C_ SlaveAddressMatchOFlag
Address match 0 flag

enumerator kLPI2C_ SlaveAddressMatch1Flag
Address match 1 flag

enumerator kLPI2C_ SlaveGeneralCallFlag
General call flag

enumerator kLPI2C_ SlaveBusyFlag
Master busy flag

enumerator kLPI2C_ SlaveBusBusyFlag
Bus busy flag

enumerator kLPI2C_SlaveClearFlags
All flags which are cleared by the driver upon starting a transfer.

enumerator kLPI2C_ SlavelrqFlags
IRQ sources enabled by the non-blocking transactional API.

enumerator kLPI2C_ SlaveErrorFlags
Errors to check for.

enum _ Ipi2c_slave address match

LPI2C slave address match options.

Values:

enumerator kLPI2C MatchAddress0
Match only address 0.

enumerator kLPI2C MatchAddressOOrAddressl
Match either address 0 or address 1.

enumerator kLPI2C_MatchAddressOThroughAddressl
Match a range of slave addresses from address 0 through address 1.
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enum _ lpi2c_slave_transfer_event
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created by
OR’ing together events is passed to LPI2C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.

Note: These enumerations are meant to be OR’d together to form a bit mask of events.

Values:

enumerator kLPI2C _SlaveAddressMatchEvent
Received the slave address after a start or repeated start.

enumerator kLPI2C SlaveTransmitEvent
Callback is requested to provide data to transmit (slave-transmitter role).

enumerator kLPI2C_ SlaveReceiveEvent
Callbackis requested to provide a buffer in which to place received data (slave-receiver
role).

enumerator kLPI2C _SlaveTransmitAckEvent
Callback needs to either transmit an ACK or NACK.

enumerator kLPI2C_ SlaveRepeatedStartEvent
A repeated start was detected.

enumerator kLPI2C_ SlaveCompletionEvent
A stop was detected, completing the transfer.

enumerator kLPI2C SlaveAllEvents
Bit mask of all available events.

typedef enum _Ipi2c_slave_address_match 1pi2c_slave_address match_t
LPI2C slave address match options.

typedef struct _Ipi2c_slave_config pi2c_slave config t
Structure with settings to initialize the LPI2C slave module.
This structure holds configuration settings for the LPI2C slave peripheral. To initialize this

structure to reasonable defaults, call the LPI2C_SlaveGetDefaultConfig() function and pass
a pointer to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

typedef enum _Ipi2c_slave_transfer_event Ipi2c_ slave_transfer_event_t
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created by
OR’ing together events is passed to LPI2C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.

Note: These enumerations are meant to be OR’d together to form a bit mask of events.

typedef struct _Ipi2c_slave_transfer lpi2c_ slave_transfer t
LPI2C slave transfer structure.
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typedef struct _Ilpi2c_slave_handle lpi2¢c_slave_handle_t

LPI2C slave handle structure.

typedef void (*1pi2¢c_slave transfer callback t)(LPI2C_Type *base, lpi2c_slave_transfer_t
*transfer, void *userData)

Slave event callback function pointer type.

This callback is used only for the slave non-blocking transfer API. To install a callback, use
the LPI2C_SlaveSetCallback() function after you have created a handle.

Param base
Base address for the LPI2C instance on which the event occurred.

Param transfer
Pointer to transfer descriptor containing values passed to and/or from the call-
back.

Param userData
Arbitrary pointer-sized value passed from the application.

struct _lpi2c_ slave_ config

#include <fsl_lpi2c.h> Structure with settings to initialize the LPI2C slave module.

This structure holds configuration settings for the LPI2C slave peripheral. To initialize this
structure to reasonable defaults, call the LPI2C_SlaveGetDefaultConfig() function and pass
a pointer to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.

Public Members
bool enableSlave
Enable slave mode.
uint8_t addressO
Slave’s 7-bit address.
uint8_t addressl
Alternate slave 7-bit address.
Ipi2c_slave_address_match_t addressMatchMode
Address matching options.
bool filterDozeEnable
Enable digital glitch filter in doze mode.
bool filterEnable
Enable digital glitch filter.
bool enableGeneralCall
Enable general call address matching.
struct _Ipi2c_slave_config sclStall
SCL stall enable options.
bool ignoreAck
Continue transfers after a NACK is detected.
bool enableReceived AddressRead
Enable reading the address received address as the first byte of data.

uint32_t sdaGlitchFilterWidth ns
Width in nanoseconds of the digital filter on the SDA signal. Set to 0 to disable.
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uint32_t sclGlitchFilterWidth ns
Width in nanoseconds of the digital filter on the SCL signal. Set to 0 to disable.

uint32_t dataValidDelay_ ns

Width in nanoseconds of the data valid delay.
uint32_t clockHoldTime ns

Width in nanoseconds of the clock hold time.

struct _lpi2c_ slave_ transfer
#include <fsl_lpi2c.h> LPI2C slave transfer structure.

Public Members

Ipi2c_slave_transfer_event_t event
Reason the callback is being invoked.

uint8_t received Address

Matching address send by master.
uint8_t *data

Transfer buffer
size_t dataSize

Transfer size

status_t completionStatus
Success or error code describing how the transfer completed. Only applies for
KkLPI2C_SlaveCompletionEvent.

size_t transferredCount
Number of bytes actually transferred since start or last repeated start.

struct _ Ipi2c_slave handle
#include <fsl_lpi2c.h> LPI2C slave handle structure.

Note: The contents of this structure are private and subject to change.

Public Members
Ipi2c_slave_transfer_t transfer
LPI2C slave transfer copy.

bool isBusy
Whether transfer is busy.
bool wasTransmit
Whether the last transfer was a transmit.

uint32_t eventMask

Mask of enabled events.
uint32_t transferredCount

Count of bytes transferred.

Ipi2c_slave_transfer_callback _t callback
Callback function called at transfer event.
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void *userData
Callback parameter passed to callback.

struct sclStall

Public Members

bool enableAck
Enables SCL clock stretching during slave-transmit address byte(s) and slave-receiver
address and data byte(s) to allow software to write the Transmit ACK Register before
the ACK or NACK is transmitted. Clock stretching occurs when transmitting the 9th
bit. When enableAckSCLStall is enabled, there is no need to set either enableRxDataS-
CLStall or enableAddressSCLStall.

bool enableTx
Enables SCL clock stretching when the transmit data flag is set during a slave-transmit
transfer.

bool enableRx
Enables SCL clock stretching when receive data flag is set during a slave-receive trans-
fer.

bool enableAddress
Enables SCL clock stretching when the address valid flag is asserted.

2.33 LPIT: Low-Power Interrupt Timer

enum _ lpit_ chnl
List of LPIT channels.

Note: Actual number of available channels is SoC-dependent

Values:
enumerator kLPIT Chnl 0
LPIT channel number 0
enumerator kLPIT Chnl_1
LPIT channel number 1
enumerator kLPIT Chnl_2
LPIT channel number 2
enumerator kLPIT Chnl_3
LPIT channel number 3
enum _ lpit_ timer_modes
Mode options available for the LPIT timer.
Values:
enumerator kLPIT PeriodicCounter
Use the all 32-bits, counter loads and decrements to zero

enumerator kLPIT DualPeriodicCounter
Counter loads, lower 16-bits decrement to zero, then upper 16-bits decrement
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enumerator kLPIT Trigger Accumulator
Counter loads on first trigger and decrements on each trigger

enumerator kLPIT InputCapture

Counter loads with OXFFFFFFFF, decrements to zero. It stores the inverse of the current
value when a input trigger is detected

enum _ Ipit_ trigger select
Trigger options available.

This is used for both internal and external trigger sources. The actual trigger options avail-
able is SoC-specific, user should refer to the reference manual.

Values:

enumerator kLPIT Trigger TimerChn0O
Channel 0 is selected as a trigger source

enumerator kLPIT Trigger TimerChnl
Channel 1 is selected as a trigger source

enumerator kLPIT Trigger TimerChn2
Channel 2 is selected as a trigger source

enumerator kLPIT Trigger TimerChn3
Channel 3 is selected as a trigger source
enumerator kLPIT Trigger TimerChn4
Channel 4 is selected as a trigger source
enumerator kLPIT Trigger TimerChnb
Channel 5 is selected as a trigger source
enumerator kKLPIT Trigger_ TimerChn6
Channel 6 is selected as a trigger source
enumerator kKLPIT Trigger_ TimerChn?7
Channel 7 is selected as a trigger source
enumerator kKLPIT Trigger_ TimerChn8
Channel 8 is selected as a trigger source
enumerator kKLPIT _Trigger_ TimerChn9
Channel 9 is selected as a trigger source
enumerator kKLPIT _Trigger_ TimerChnl0
Channel 10 is selected as a trigger source
enumerator kLPIT _Trigger TimerChnll
Channel 11 is selected as a trigger source
enumerator kKLPIT _Trigger_ TimerChnl2
Channel 12 is selected as a trigger source
enumerator kKLPIT Trigger_ TimerChnl3
Channel 13 is selected as a trigger source
enumerator kKLPIT Trigger_ TimerChnl4
Channel 14 is selected as a trigger source

enumerator kKLPIT Trigger  TimerChnl5
Channel 15 is selected as a trigger source
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enum _ lpit_ trigger source
Trigger source options available.

Values:
enumerator kLPIT TriggerSource_External
Use external trigger input
enumerator kLPIT TriggerSource_ Internal
Use internal trigger
enum _ lpit_ interrupt_ enable
List of LPIT interrupts.

Note: Number of timer channels are SoC-specific. See the SoC Reference Manual.

Values:

enumerator KLPIT ChannelOTimerInterruptEnable
Channel 0 Timer interrupt

enumerator kLPIT Channell TimerInterruptEnable
Channel 1 Timer interrupt

enumerator kLPIT Channel2TimerInterruptEnable
Channel 2 Timer interrupt

enumerator kKLPIT Channel3TimerInterruptEnable
Channel 3 Timer interrupt

enum _ lpit_ status_ flags
List of LPIT status flags.

Note: Number of timer channels are SoC-specific. See the SoC Reference Manual.

Values:

enumerator kLPIT Channel0TimerFlag
Channel 0 Timer interrupt flag

enumerator kLPIT ChannellTimerFlag
Channel 1 Timer interrupt flag

enumerator kLPIT Channel2TimerFlag
Channel 2 Timer interrupt flag

enumerator kLPIT Channel3TimerFlag
Channel 3 Timer interrupt flag
typedef enum _Ipit_chnl Ipit_chnl t
List of LPIT channels.

Note: Actual number of available channels is SoC-dependent

typedef enum _Ipit_timer_modes lpit_ timer__modes_t
Mode options available for the LPIT timer.
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typedef enum _Ipit_trigger_select Ipit_ trigger_select_t
Trigger options available.

This is used for both internal and external trigger sources. The actual trigger options avail-
able is SoC-specific, user should refer to the reference manual.

typedef enum _Ipit_trigger_source lpit_ trigger_source__t
Trigger source options available.

typedef enum _Ipit_interrupt_enable lpit__interrupt_enable_t
List of LPIT interrupts.

Note: Number of timer channels are SoC-specific. See the SoC Reference Manual.

typedef enum _Ipit_status_flags Ipit_ status_flags t
List of LPIT status flags.

Note: Number of timer channels are SoC-specific. See the SoC Reference Manual.

typedef struct _Ipit_chnl params lpit_ chnl_params_t
Structure to configure the channel timer.
typedef struct _Ipit_config lpit_ config_t
LPIT configuration structure.

This structure holds the configuration settings for the LPIT peripheral. To initialize this
structure to reasonable defaults, call the LPIT_GetDefaultConfig() function and pass a
pointer to the configuration structure instance.

The configuration structure can be made constant so as to reside in flash.
FSL_LPIT DRIVER_ VERSION

Version 2.1.1
LPIT RESET STATE_ DELAY

Delay used in LPIT_Reset.

The macro value should be larger than 4 * core clock / LPIT peripheral clock.
void LPIT_Init(LPIT_Type *base, const lpit_config t *config)

Ungates the LPIT clock and configures the peripheral for a basic operation.

This function issues a software reset to reset all channels and registers except the Module
Control register.

Note: This API should be called at the beginning of the application using the LPIT driver.

Parameters
* base — LPIT peripheral base address.
* config — Pointer to the user configuration structure.

void LPIT_ Deinit(LPIT_Type *base)
Disables the module and gates the LPIT clock.

Parameters

* base — LPIT peripheral base address.
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void LPIT_ GetDefaultConfig(lpit_config_t *config)
Fills in the LPIT configuration structure with default settings.

The default values are:

config->enableRunInDebug = false;
config->enableRunIlnDoze = false;

Parameters
* config — Pointer to the user configuration structure.

status_t LPIT_ SetupChannel(LPIT_Type *base, Ipit_chnl t channel, const lpit_chnl params_t
*chnlSetup)

Sets up an LPIT channel based on the user’s preference.

This function sets up the operation mode to one of the options available in the enumeration
Ipit_timer_modes_t. It sets the trigger source as either internal or external, trigger selection
and the timers behaviour when a timeout occurs. It also chains the timer if a prior timer if
requested by the user.

Parameters
* base — LPIT peripheral base address.
* channel — Channel that is being configured.
¢ chnlSetup — Configuration parameters.

static inline void LPIT__EnableInterrupts(LPIT_Type *base, uint32_t mask)
Enables the selected PIT interrupts.

Parameters
* base — LPIT peripheral base address.

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration lpit_interrupt_enable_t

static inline void LPIT_ Disablelnterrupts(LPIT_Type *base, uint32_t mask)
Disables the selected PIT interrupts.

Parameters
* base — LPIT peripheral base address.

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration lpit_interrupt_enable_t

static inline uint32_t LPIT GetEnabledInterrupts(LPIT_Type *base)
Gets the enabled LPIT interrupts.

Parameters
* base — LPIT peripheral base address.

Returns
The enabled interrupts. This is the logical OR of members of the enumeration
Ipit_interrupt_enable_t

static inline uint32_t LPIT _GetStatusFlags(LPIT_Type *base)
Gets the LPIT status flags.

Parameters

* base — LPIT peripheral base address.
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Returns
The status flags. This is the logical OR of members of the enumeration
Ipit_status_flags_t

static inline void LPIT_ ClearStatusFlags(LPIT_Type *base, uint32_t mask)
Clears the LPIT status flags.
Parameters
* base — LPIT peripheral base address.

» mask — The status flags to clear. This is a logical OR of members of the
enumeration lpit_status_flags_t
static inline void LPIT_SetTimerPeriod(LPIT_Type *base, Ipit_chnl_t channel, uint32_t ticks)
Sets the timer period in units of count.
Timers begin counting down from the value set by this function until it reaches 0, at which

point it generates an interrupt and loads this register value again. Writing a new value to
this register does not restart the timer. Instead, the value is loaded after the timer expires.

Note: User can call the utility macros provided in fsl_common.h to convert to ticks.

Parameters
* base — LPIT peripheral base address.
* channel — Timer channel number.
* ticks — Timer period in units of ticks.

static inline void LPIT_ SetTimerValue(LPIT_Type *base, Ipit_chnl_t channel, uint32_t ticks)
Sets the timer period in units of count.

In the Dual 16-bit Periodic Counter mode, the counter will load and then the lower 16-bits
will decrement down to zero, which will assert the output pre-trigger. The upper 16-bits will
then decrement down to zero, which will negate the output pre-trigger and set the timer
interrupt flag.

Note: Set TVAL register to 0 or 1 is invalid in compare mode.

Parameters
* base — LPIT peripheral base address.
* channel — Timer channel number.
* ticks — Timer period in units of ticks.

static inline uint32_t LPIT _GetCurrentTimerCount(LPIT_Type *base, lpit_chnl t channel)
Reads the current timer counting value.

This function returns the real-time timer counting value, in a range from 0 to a timer period.

Note: User can call the utility macros provided in fsl_common.h to convert ticks to mi-
croseconds or milliseconds.

Parameters
* base — LPIT peripheral base address.

* channel — Timer channel number.
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Returns
Current timer counting value in ticks.

static inline void LPIT_StartTimer(LPIT_Type *base, Ipit_chnl_t channel)
Starts the timer counting.

After calling this function, timers load the period value and count down to 0. When the
timer reaches 0, it generates a trigger pulse and sets the timeout interrupt flag.

Parameters
* base — LPIT peripheral base address.
* channel — Timer channel number.

static inline void LPIT_StopTimer(LPIT Type *base, lpit_chnl t channel)
Stops the timer counting.

Parameters
* base — LPIT peripheral base address.
e channel — Timer channel number.

static void LPIT_ ResetStateDelay(void)
Short wait for LPIT state reset.

After clear or set LPIT_EN, there should be delay longer than 4 LPIT functional clock.
Parameters
* count — Delay count.

static inline void LPIT_Reset(LPIT_Type *base)
Performs a software reset on the LPIT module.

This resets all channels and registers except the Module Control Register.
Parameters
* base — LPIT peripheral base address.

struct _ lpit_ chnl_params
#include <fsl_Ipit.h> Structure to configure the channel timer.

Public Members
bool chainChannel
true: Timer chained to previous timer; false: Timer not chained

Ipit_timer_modes_t timerMode
Timers mode of operation.

Ipit_trigger _select_t triggerSelect
Trigger selection for the timer

Ipit_trigger_source_t triggerSource
Decides if we use external or internal trigger.

bool enableReloadOnTrigger
true: Timer reloads when a trigger is detected; false: No effect

bool enableStopOnTimeout
true: Timer will stop after timeout; false: does not stop after timeout
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bool enableStartOnTrigger
true: Timer starts when a trigger is detected; false: decrement immediately

struct _lpit_ config
#include <fsl_Ipit.h> LPIT configuration structure.

This structure holds the configuration settings for the LPIT peripheral. To initialize this
structure to reasonable defaults, call the LPIT_GetDefaultConfig() function and pass a
pointer to the configuration structure instance.

The configuration structure can be made constant so as to reside in flash.

Public Members
bool enableRunInDebug
true: Timers run in debug mode; false: Timers stop in debug mode

bool enableRunInDoze
true: Timers run in doze mode; false: Timers stop in doze mode

2.34 LPSPI: Low Power Serial Peripheral Interface

2.35 LPSPI Peripheral driver

void LPSPI_MasterInit(LPSPI_Type *base, const I[pspi_master._config_t *masterConfig, uint32_t
srcClock_Hz)

Initializes the LPSPI master.
Parameters
* base — LPSPI peripheral address.
* masterConfig — Pointer to structure lpspi_master_config t.
* srcClock_Hz — Module source input clock in Hertz

void LPSPI_ MasterGetDefaultConfig(Ilpspi_master_config_t *masterConfig)
Sets the lpspi_master_config_t structure to default values.

This API initializes the configuration structure for LPSPI_MasterInit(). The initialized struc-
ture can remain unchanged in LPSPI_MasterInit(), or can be modified before calling the
LPSPI_MasterInit(). Example:

Ipspi__master_config_t masterConfig;
LPSPI_MasterGetDefaultConfig(&masterConfig);

Parameters
» masterConfig — pointer to lpspi_master_config_t structure

void LPSPI_ Slavelnit(LPSPI_Type *base, const lpspi_slave_config t *slaveConfig)
LPSPI slave configuration.

Parameters
* base — LPSPI peripheral address.

* slaveConfig — Pointer to a structure lpspi_slave_config_t.
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void LPSPI_ SlaveGetDefaultConfig(Ilpspi_slave_config_t *slaveConfig)
Sets the lpspi_slave_config_t structure to default values.

This API initializes the configuration structure for LPSPI_Slavelnit(). The initialized struc-
ture can remain unchanged in LPSPI_Slavelnit() or can be modified before calling the LP-
SPI_Slavelnit(). Example:

Ipspi_slave_config_t slaveConfig;
LPSPI_SlaveGetDefaultConfig(&slaveConfig);

Parameters
* slaveConfig — pointer to lpspi_slave_config_t structure.

void LPSPI_ Deinit(LPSPI_Type *base)
De-initializes the LPSPI peripheral. Call this API to disable the LPSPI clock.

Parameters
* base — LPSPI peripheral address.

void LPSPI_Reset(LPSPI_Type *base)

Restores the LPSPI peripheral to reset state. Note that this function sets all registers to reset
state. As a result, the LPSPI module can’t work after calling this APIL.

Parameters
* base — LPSPI peripheral address.

uint32_t LPSPI_ GetInstance(LPSPI_Type *base)
Get the LPSPI instance from peripheral base address.

Parameters
* base — LPSPI peripheral base address.

Returns
LPSPI instance.

static inline void LPSPI_ Enable(LPSPI_Type *base, bool enable)
Enables the LPSPI peripheral and sets the MCR MDIS to 0.

Parameters
* base — LPSPI peripheral address.
* enable — Pass true to enable module, false to disable module.

static inline uint32_t LPSPI_ GetStatusFlags(LPSPI_Type *base)
Gets the LPSPI status flag state.

Parameters
* base — LPSPI peripheral address.

Returns
The LPSPI status(in SR register).

static inline uint8_t LPSPI_ GetTxFifoSize(LPSPI_Type *base)
Gets the LPSPI Tx FIFO size.

Parameters
* base — LPSPI peripheral address.

Returns
The LPSPI Tx FIFO size.
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static inline uint8_t LPSPI_ GetRxFifoSize(LPSPI_Type *base)
Gets the LPSPI Rx FIFO size.

Parameters
* base — LPSPI peripheral address.

Returns
The LPSPI Rx FIFO size.

static inline uint32_t LPSPI_ GetTxFifoCount(LPSPI_Type *base)
Gets the LPSPI Tx FIFO count.

Parameters
* base — LPSPI peripheral address.

Returns
The number of words in the transmit FIFO.

static inline uint32_t LPSPI_ GetRxFifoCount(LPSPI_Type *base)
Gets the LPSPI Rx FIFO count.

Parameters
* base — LPSPI peripheral address.

Returns
The number of words in the receive FIFO.

static inline void LPSPI_ ClearStatusFlags(LPSPI_Type *base, uint32_t statusFlags)
Clears the LPSPI status flag.

This function clears the desired status bit by using a write-1-to-clear. The user passes in
the base and the desired status flag bit to clear. The list of status flags is defined in the
_lpspi_flags. Example usage:

LPSPI_ ClearStatusFlags(base, KLPSPI_TxDataRequestFlag|kLPSPI_RxDataReadyFlag);

Parameters
* base — LPSPI peripheral address.
* statusFlags — The status flag used from type _lpspi_flags.
static inline uint32_t LPSPI_ GetTer(LPSPI_Type *base)
static inline void LPSPI_ Enablelnterrupts(LPSPI_Type *base, uint32_t mask)
Enables the LPSPI interrupts.

This function configures the various interrupt masks of the LPSPI. The parameters are base
and an interrupt mask. Note that, for Tx fill and Rx FIFO drain requests, enabling the in-
terrupt request disables the DMA request.

LPSPI_ Enablelnterrupts(base, kKLPSPI_TxInterruptEnable | kLPSPI_ RxInterruptEnable );

Parameters
* base — LPSPI peripheral address.
» mask — The interrupt mask; Use the enum _lpspi_interrupt_enable.

static inline void LPSPI_ DisableInterrupts(LPSPI_Type *base, uint32_t mask)
Disables the LPSPI interrupts.

LPSPI_Disablelnterrupts(base, kLPSPI_TxInterruptEnable | KLPSPI_RxInterruptEnable );
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Parameters
* base — LPSPI peripheral address.
» mask — The interrupt mask; Use the enum _lpspi_interrupt_enable.

static inline void LPSPI_EnableDMA (LPSPI_Type *base, uint32_t mask)
Enables the LPSPI DMA request.

This function configures the Rx and Tx DMA mask of the LPSPIL. The parameters are base
and a DMA mask.

LPSPI__EnableDMA (base, kKLPSPI_TxDmaEnable | kLPSPI_RxDmaEnable);

Parameters
* base — LPSPI peripheral address.
* mask — The interrupt mask; Use the enum _lpspi_dma_enable.

static inline void LPSPI_ DisableDMA (LPSPI_Type *base, uint32_t mask)
Disables the LPSPI DMA request.

This function configures the Rx and Tx DMA mask of the LPSPI. The parameters are base
and a DMA mask.

SPI_DisableDMA (base, kKLPSPI TxDmaEnable | kLPSPI RxDmaEnable);

Parameters
* base — LPSPI peripheral address.
* mask — The interrupt mask; Use the enum _lpspi_dma_enable.

static inline uint32_t LPSPI GetTxRegisterAddress(LPSPI_Type *base)
Gets the LPSPI Transmit Data Register address for a DMA operation.

This function gets the LPSPI Transmit Data Register address because this value is needed
for the DMA operation. This function can be used for either master or slave mode.

Parameters
* base — LPSPI peripheral address.

Returns
The LPSPI Transmit Data Register address.

static inline uint32_t LPSPI_GetRxRegisterAddress(LPSPI_Type *base)
Gets the LPSPI Receive Data Register address for a DMA operation.

This function gets the LPSPI Receive Data Register address because this value is needed for
the DMA operation. This function can be used for either master or slave mode.

Parameters
* base — LPSPI peripheral address.

Returns
The LPSPI Receive Data Register address.

bool LPSPI  CheckTransfer Argument(LPSPI_Type *base, Ipspi_transfer_t *transfer, bool isEdma)
Check the argument for transfer .

Parameters
* base — LPSPI peripheral address.

* transfer — the transfer struct to be used.
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* isEdma — True to check for EDMA transfer, false to check interrupt non-
blocking transfer

Returns
Return true for right and false for wrong.

static inline void LPSPI_ SetMasterSlaveMode(LPSPI_Type *base, lpspi_master_slave_mode_t
mode)

Configures the LPSPI for either master or slave.

Note that the CFGR1 should only be written when the LPSPI is disabled (LPSPIx_CR_MEN =
0).

Parameters
* base — LPSPI peripheral address.
* mode — Mode setting (master or slave) of type lpspi_master_slave_mode_t.

static inline void LPSPI_ Select TransferPCS(LPSPI_Type *base, lpspi which_pcs_t select)
Configures the peripheral chip select used for the transfer.

Parameters
* base — LPSPI peripheral address.
* select — LPSPI Peripheral Chip Select (PCS) configuration.

static inline void LPSPI_ SetPCSContinous(LPSPI_Type *base, bool IsContinous)
Set the PCS signal to continuous or uncontinuous mode.

Note: In master mode, continuous transfer will keep the PCS asserted at the end of the
frame size, until a command word is received that starts a new frame. So PCS must be set
back to uncontinuous when transfer finishes. In slave mode, when continuous transfer
is enabled, the LPSPI will only transmit the first frame size bits, after that the LPSPI will
transmit received data back (assuming a 32-bit shift register).

Parameters
* base — LPSPI peripheral address.

* IsContinous — True to set the transfer PCS to continuous mode, false to set
to uncontinuous mode.

static inline bool LPSPI_ IsMaster(LPSPI_Type *base)
Returns whether the LPSPI module is in master mode.

Parameters
* base — LPSPI peripheral address.

Returns
Returns true if the module is in master mode or false if the module is in slave
mode.

static inline void LPSPI_FlushFifo(LPSPI_Type *base, bool flushTxFifo, bool flushRxFifo)
Flushes the LPSPI FIFOs.

Parameters
* base — LPSPI peripheral address.
» flushTxFifo— Flushes (true) the Tx FIFO, else do not flush (false) the Tx FIFO.
* flushRxFifo—Flushes (true) the Rx FIFO, else do not flush (false) the Rx FIFO.

2.35. LPSPI Peripheral driver 317



MCUXpresso SDK Documentation, Release 25.06.00

static inline void LPSPI_ SetFifoWatermarks(LPSPI_Type *base, uint32_t txWater, uint32_t
rxWater)

Sets the transmit and receive FIFO watermark values.

This function allows the user to set the receive and transmit FIFO watermarks. The function
does not compare the watermark settings to the FIFO size. The FIFO watermark should not
be equal to or greater than the FIFO size. It is up to the higher level driver to make this
check.

Parameters
* base — LPSPI peripheral address.

* txWater — The TX FIFO watermark value. Writing a value equal or greater
than the FIFO size is truncated.

» rxWater — The RX FIFO watermark value. Writing a value equal or greater
than the FIFO size is truncated.

static inline void LPSPI_ Set AllPcsPolarity (LPSPI_Type *base, uint32_t mask)
Configures all LPSPI peripheral chip select polarities simultaneously.

Note that the CFGR1 should only be written when the LPSPI is disabled (LPSPIx_CR_MEN =
0).

This is an example: PCSO and PCS1 set to active low and other PCSs set to active high. Note
that the number of PCS is device-specific.

LPSPI_SetAllPcsPolarity (base, kLPSPI_PcsOActiveLow | kLPSPI_PcslActiveLow);

Parameters
* base — LPSPI peripheral address.
» mask — The PCS polarity mask; Use the enum _lpspi_pcs_polarity.
static inline void LPSPI_SetFrameSize(LPSPI_Type *base, uint32_t frameSize)
Configures the frame size.

The minimum frame size is 8-bits and the maximum frame size is 4096-bits. If the frame
size is less than or equal to 32-bits, the word size and frame size are identical. If the frame
size is greater than 32-bits, the word size is 32-bits for each word except the last (the last
word contains the remainder bhits if the frame size is not divisible by 32). The minimum
word size is 2-bits. A frame size of 33-bits (or similar) is not supported.

Note 1: The transmit command register should be initialized before enabling the LPSPI in
slave mode, although the command register does not update until after the LPSPIis enabled.
After it is enabled, the transmit command register should only be changed if the LPSPI is
idle.

Note 2: The transmit and command FIFO is a combined FIFO that includes both transmit
data and command words. That means the TCR register should be written to when the Tx
FIFO is not full.

Parameters
* base — LPSPI peripheral address.
* frameSize — The frame size in number of bits.

uint32_t LPSPI_ MasterSetBaudRate(LPSPI_Type *base, uint32_t baudRate_Bps, uint32_t
srcClock_Hz, uint32_t *tcrPrescaleValue)

Sets the LPSPI baud rate in bits per second.

This function takes in the desired bitsPerSec (baud rate) and calculates the nearest possible
baud rate without exceeding the desired baud rate and returns the calculated baud rate
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in bits-per-second. It requires the caller to provide the frequency of the module source
clock (in Hertz). Note that the baud rate does not go into effect until the Transmit Control
Register (TCR) is programmed with the prescale value. Hence, this function returns the
prescale tcrPrescaleValue parameter for later programming in the TCR. The higher level
peripheral driver should alert the user of an out of range baud rate input.

Note that the LPSPI module must first be disabled before configuring this. Note that the
LPSPI module must be configured for master mode before configuring this.

Parameters
* base — LPSPI peripheral address.
* baudRate Bps — The desired baud rate in bits per second.
* srcClock__Hz — Module source input clock in Hertz.
* tcrPrescaleValue — The TCR prescale value needed to program the TCR.

Returns
The actual calculated baud rate. This function may also return a “0” if the
LPSPIisnot configured for master mode or if the LPSPI module is not disabled.

void LPSPI_ MasterSetDelayScaler(LPSPI_Type *base, uint32_t scaler, Ipspi_delay_type_t
whichDelay)

Manually configures a specific LPSPI delay parameter (module must be disabled to change
the delay values).

This function configures the following: SCK to PCS delay, or PCS to SCK delay, or The con-
figurations must occur between the transfer delay.

The delay names are available in type lpspi_delay_type_t.

The user passes the desired delay along with the delay value. This allows the user to directly
set the delay values if they have pre-calculated them or if they simply wish to manually
increment the value.

Note that the LPSPI module must first be disabled before configuring this. Note that the
LPSPI module must be configured for master mode before configuring this.

Parameters
* base — LPSPI peripheral address.
* scaler — The 8-bit delay value 0x00 to 0XFF (255).

* whichDelay — The desired delay to configure, must be of type lp-
spi_delay_type_t.

uint32_t LPSPI_ MasterSetDelayTimes(LPSPI_Type *base, uint32_t delayTimeInNanoSec,
Ipspi_delay_type_t whichDelay, uint32_t srcClock_Hz)

Calculates the delay based on the desired delay input in nanoseconds (module must be
disabled to change the delay values).

This function calculates the values for the following: SCK to PCS delay, or PCS to SCK delay,
or The configurations must occur between the transfer delay.

The delay names are available in type lpspi_delay_type_t.

The user passes the desired delay and the desired delay value in nano-seconds. The func-
tion calculates the value needed for the desired delay parameter and returns the actual
calculated delay because an exact delay match may not be possible. In this case, the closest
match is calculated without going below the desired delay value input. It is possible to input
a very large delay value that exceeds the capability of the part, in which case the maximum
supported delay is returned. It is up to the higher level peripheral driver to alert the user
of an out of range delay input.
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Note that the LPSPI module must be configured for master mode before configuring this.
And note that the delayTime = LPSPI_clockSource / (PRESCALE * Delay_scaler).

Parameters
* base — LPSPI peripheral address.
* delayTimeInNanoSec — The desired delay value in nano-seconds.

* whichDelay — The desired delay to configuration, which must be of type
Ipspi_delay_type_t.

* srcClock_Hz — Module source input clock in Hertz.

Returns
actual Calculated delay value in nano-seconds.

static inline void LPSPI_ WriteData(LPSPI_Type *base, uint32_t data)
Writes data into the transmit data buffer.

This function writes data passed in by the user to the Transmit Data Register (TDR). The
user can pass up to 32-bits of data to load into the TDR. If the frame size exceeds 32-bits, the
user has to manage sending the data one 32-bit word at a time. Any writes to the TDR result
in an immediate push to the transmit FIFO. This function can be used for either master or
slave modes.

Parameters
* base — LPSPI peripheral address.
* data — The data word to be sent.

static inline uint32_t LPSPI ReadData(LPSPI_Type *base)
Reads data from the data buffer.

This function reads the data from the Receive Data Register (RDR). This function can be
used for either master or slave mode.

Parameters
* base — LPSPI peripheral address.

Returns
The data read from the data buffer.

void LPSPI SetDummyData(LPSPI_Type *base, uint8_t dummyData)
Set up the dummy data.

Parameters
* base — LPSPI peripheral address.

* dummyData — Data to be transferred when tx buffer is NULL. Note: This
API has no effect when LPSPI in slave interrupt mode, because driver will
set the TXMSK bit to 1 if txData is NULL, no data is loaded from transmit
FIFO and output pin is tristated.

void LPSPI_ MasterTransferCreateHandle(LPSPI_Type *base, Ipspi_master_handle_t *handle,
Ipspi_master_transfer_callback _t callback, void
*userData)

Initializes the LPSPI master handle.

This function initializes the LPSPI handle, which can be used for other LPSPI transactional
APIs. Usually, for a specified LPSPI instance, call this API once to get the initialized handle.

Parameters
* base — LPSPI peripheral address.
* handle — LPSPI handle pointer to lpspi_master_handle_t.
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* callback — DSPI callback.

» userData — callback function parameter.

status_t LPSPI_MasterTransferBlocking(LPSPI_Type *base, lpspi_transfer_t *transfer)

LPSPI master transfer data using a polling method.

This function transfers data using a polling method. This is a blocking function, which does
not return until all transfers have been completed.

Note: The transfer data size should be integer multiples of bytesPerFrame if bytesPerFrame
is less than or equal to 4. For bytesPerFrame greater than 4: The transfer data size should
be equal to bytesPerFrame if the bytesPerFrame is not integer multiples of 4. Otherwise,
the transfer data size can be an integer multiple of bytesPerFrame.

Parameters
* base — LPSPI peripheral address.
* transfer — pointer to lpspi_transfer_t structure.

Returns
status of status_t.

status_t LPSPI_MasterTransferNonBlocking(LPSPI_Type *base, lpspi_master_handle_t *handle,

Ipspi_transfer_t *transfer)
LPSPI master transfer data using an interrupt method.

This function transfers data using an interrupt method. This is a non-blocking function,
which returns right away. When all data is transferred, the callback function is called.

Note: The transfer data size should be integer multiples of bytesPerFrame if bytesPerFrame
is less than or equal to 4. For bytesPerFrame greater than 4: The transfer data size should
be equal to bytesPerFrame if the bytesPerFrame is not integer multiples of 4. Otherwise,
the transfer data size can be an integer multiple of bytesPerFrame.

Parameters
* base — LPSPI peripheral address.

* handle - pointer to lpspi_master_handle_t structure which stores the trans-
fer state.

* transfer — pointer to lpspi_transfer_t structure.

Returns
status of status_t.

status_t LPSPI_MasterTransferGetCount(LPSPI_Type *base, Ipspi_master_handle_t *handle,

size_t *count)
Gets the master transfer remaining bytes.
This function gets the master transfer remaining bytes.
Parameters
* base — LPSPI peripheral address.

* handle — pointer to lpspi_master_handle_t structure which stores the trans-
fer state.

* count— Number of bytes transferred so far by the non-blocking transaction.

Returns
status of status_t.

void LPSPI_ MasterTransfer Abort(LPSPI_Type *base, lpspi_ master_handle_t *handle)

LPSPI master abort transfer which uses an interrupt method.

This function aborts a transfer which use