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Chapter 1

IMX95VERDINEVK

1.1 Overview

MCU device and part on board is shown below:
* Device: MIMX9596
* PartNumber: MIMX9596AVZXN

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. Along with the peripheral drivers, the MCUXpresso SDK provides an
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extensive and rich set of example applications covering everything from basic peripheral use
case examples to demo applications. The MCUXpresso SDK also contains optional RTOS inte-
grations such as FreeRTOS and Azure RTOS, and device stack to support rapid development on
devices.

For supported toolchain versions, see MCUXpresso SDK Release Notes for IMX95LPD5EVK-19
(document MCUXSDKIMX95LPD5EVK19RN).

For the latest version of this and other MCUXpresso SDK documents, see the MCUXpresso SDK
homepage MCUXpresso-SDK: Software Development Kit for MCUXpresso.

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, DSP Library)

Microcontroller Hardware

MCUXpresso SDK board support folders

MCUXpresso SDK board support provides example applications for NXP development and eval-
uation boards for Arm Cortex-M cores. Board support packages are found inside of the top level
boards folder, and each supported board has its own folder (MCUXpresso SDK package can sup-
port multiple boards). Within each <board name> folder there are various sub-folders to classify
the type of examples they contain. These include (but are not limited to):

* cmsis_driver__examples: Simple applications intended to concisely illustrate how to use CM-
SIS drivers.

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

* driver__examples: Simple applications intended to concisely illustrate how to use the MCUX-
presso SDK’s peripheral drivers for a single use case.

* rtos_examples: Basic FreeRTOS OS examples showcasing the use of various RTOS objects
(semaphores, queues, and so on) and interfacing with the MCUXpresso SDK’s RTOS drivers

* multicore_examples: Simple applications intended to concisely illustrate how to use middle-
ware/multicore stack.

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.

4 Chapter 1. IMX9SVERDINEVK
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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_sm 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_sm application folder you see the following contents:

armgcc
]v— Toolchain folders: project and linkerfiles
lar
| boardc -
}— Board macro definitions (LEDs, buttons, etc)
| board.h

clock_config.c
3 - . } Application-specific clock configuration
| clock_config.h
| demo_name.bin — Pre-compiled application
. demo_name.c = Application main source file

| demo_name.xml — project definition file for MCUXpresso IDE and PG
| pin_mux.c
}— Application-specific pin mux

| __ readme.txt —— Descriptionand 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.

Parent topic:MCUXpresso SDK board support folders

| pin_mux.h

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> /cmsis_ drivers: All the CMSIS drivers for your specific MCU
* devices/<device name>/drivers: All of the peripheral drivers for your specific MCU

* devices/<device_name>/<tool__name>: Toolchain-specific startup code, including vector ta-
ble definitions

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

* devices/<devices_name>/project_template: Project template used in CMSIS PACK new
project creation

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 folders

Toolchain introduction

The MCUXpresso SDK release for i MX 95 includes the build system to be used with some
toolchains. In this chapter, the toolchain support is presented and detailed.

1.2. Getting Started with MCUXpresso SDK Package 5
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Compiler/Debugger The MCUXpresso SDK i.MX 95 release supports building and debugging
with the toolchains listed in Table 1.

The user can choose the appropriate one for development.

For supported toolchain versions, see MCUXpresso SDK Release Notes for for IMX95LPD5EVK-19,
IMX95LP4XEVK-15, and IMX95VERDINEVK (document: MCUXSDKIMX95SERIESRN).

* Arm GCC + SEGGER J-Link GDB Server. This is a command line tool option and it supports
both Windows OS and Linux OS.

* JAREmbedded Workbench for Arm and SEGGER J-Link software. The IAR Embedded Work-
bench is an IDE integrated with editor, compiler, debugger, and other components. The
SEGGER J-Link software provides the driver for the J-Link Plus debugger probe and sup-
ports the device to attach, debug, and download.

Com- Supported host Debug Tool website
piler/Debugger 0osS probe
ArmGCC/J-Link Windows J-Link developer.arm.com/open-source/gnu-
GDB server OS/Linux OS Plus toolchain/gnu-rm
www.segger.com

| |IAR/J-Link | Windows OS |J-Link Plus|www.iar.com

Www.segger.com

Download the corresponding tools for the specific host OS from the website.
Note:

» To support i.MX 95, the patch for IAR and Segger J-Link must be installed. To get the patch,
download it from the NXP website or contact your local field applications engineer (FAE)
or the sales representative.

Parent topic:Toolchain introduction

Build a demo application using Arm GCC

This section describes the steps to configure the command-line Arm GCC tools to build, run, and
debug demo applications. Additionally, this section lists the necessary driver libraries provided
in the MCUXpresso SDK. The hello_world_sm demo application targeted for the IMX95 series
hardware platform is used as an example, though these steps can be applied to any board, demo,
or example application in the MCUXpresso SDK.

Linux OS host The following sections provide steps to run a demo compiled with Arm GCC on
Linux host.

Set up toolchain This section contains the steps to install the necessary components required
to build and run a MCUXpresso SDK demo application with the Arm GCC toolchain, as supported
by the MCUXpresso SDK.

Install GCC Arm embedded toolchain Download and run the installer from the GNU Arm
Embedded Toolchain Downloads page. The GNU Arm embedded toolchain contains the GCC
compiler, libraries, and other tools required for bare-metal software development. The GCC

6 Chapter 1. IMX9SVERDINEVK
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toolchain should correspond to the latest supported version, as described in the MCUXpresso
SDK Release Notes for IMX95 Series (document MCUXSDKIMX95SERIESRN).

Parent topic:Set up toolchain

Add a new system environment variable for ARMGCC_DIR Create a new system envi-
ronment variable and name it ARMGCC_DIR. The value of this variable should point to the
Arm GCC embedded toolchain installation path. For this example, the path is: $§ export AR-
MGCC_DIR=<path_to_ GNUARM__GCC__installation_ dir>.

Parent topic:Set up toolchain

Parent topic:Linux OS host

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

1. Change the directory to the example application project directory, which has a
path similar to the following: <install dir>/boards/<board name>/<example type>/
<application_name>/armgcc. For example, the exact path is: <install_dir>/boards/
imx95lpd5evk19/demo_apps/hello_ world__sm/armgcc.

2. Run the build_ debug.sh script at the command-line to perform the build. The output is
shown as below:

$ ./build__debug.sh

-- TOOLCHAIN_ DIR:

-- BUILD_TYPE: debug

-- TOOLCHAIN_ DIR:

-- BUILD_TYPE: debug

-- The ASM compiler identification is GNU

-- Found assembler:

-- Configuring done

-- Generating done

-- Build files have been written to:

Scanning dependencies of target hello_world.elf
< -- skipping lines -- >

[100%] Linking C executable debug/hello_ world.elf
[100%] Built target hello_ world.elf

Note: build_ debug/release.sh are ram target, build_ ddr_debug/release.sh are ddr target (only
imx951pd5evk19 hello_world_sm support ddr target this release, the same as iar).

Parent topic:Linux OS host

Parent topic:Build a demo application using Arm GCC

Windows OS host The following sections provide steps to run a demo compiled with Arm GCC
on Windows OS host.

Set up toolchain This section contains the steps to install the necessary components required
to build and run a MCUXpresso SDK demo application with the Arm GCC toolchain on Windows
0S, as supported by the MCUXpresso SDK.

Install GCC Arm embedded toolchain Download and run the installer from the GNU Arm
Embedded Toolchain Downloads page. The GNU Arm embedded toolchain contains the GCC
compiler, libraries, and other tools required for bare-metal software development. The GCC
toolchain should correspond to the latest supported version, as described in MCUXpresso SDK
Release Notes for IMX95 Series(document MCUXSDKIMX95SERIESRN).

1.2. Getting Started with MCUXpresso SDK Package 7
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Parent topic:Set up toolchain

Add a new system environment variable for ARMGCC_DIR Create a new system environ-
ment variable and name it ARMGCC_DIR. The value of this variable should point to the Arm GCC
embedded toolchain installation path. For this example, the path is: C:\Program Files (x86)\GNU
Arm Embedded Toolchain\9 2020-q2-update. Reference the installation folder of the GNU Arm GCC
embedded tools for the exact path.

Parent topic:Set up toolchain

Parent topic:Windows OS host

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

1. Open the GCC Arm embedded toolchain command window. To launch the window on the
Windows operating system, select Start-> Programs-> GNU Tools ARM Embedded <ver-
sion>-> GCC Command Prompt.

GNU Tools for ARM Embedded Process:
Documentation
GCC Command Prompt

L9 Uninstall GNU Tools for ARM Embec

2. Change the directory to the example application project directory, which has a
path similar to the following: <install dir>/boards/<board name>/<example type>/
<application name>/armgec. For this example, the exact path is: <install dir>/boards/
imx95lpd5evk19/demo_ apps/hello_world/armgcc.

3. Type build_debug.bat at the command-line or double-click the build_debug.bat file in Win-
dows. Explorer to perform the build. The output is as shown in Figure 2.

Linking C executable debug/hello_world_sm_cm7. el
nory region Used Size Region Size %age Used
m_interrupts: 16 ; 2 78.71%
m_text: 18060 B 254 K 6.94%
Ispend_ram: 0 GB 8 K 0. 00%
iIspend_ram: 0 GB 8 K 0
m_data: 4072 B
m_ncache: 0 GB
m_reserved: 0 GB
m_rsc_tbl: 0 GB
m_rsc_tbl_in_dram: 0 GB
[100%] Built target hello_world_sm_cm7.

y_S

L
L

-

Parent topic:Windows OS host
Parent topic:Build a demo application using Arm GCC
Build a demo application with IAR

This section describes the steps to run the example applications provided in the MCUXpresso
SDK. The demo application targeted for the i. MX 95 hardware platform is used as an example,

8 Chapter 1. IMX9SVERDINEVK
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although these steps can be applied to any example application in the MCUXpresso SDK.

Build an example application The following steps guide you through opening the hello_ world
example application. These steps may change slightly for other example applications, as some
of these applications may have additional layers of folders in their paths.

1. If not already done, open the desired demo application workspace. Most example applica-
tion workspace files can be located using the following path:

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

Using the i.MX 95 LPD EVK board as an example, the workspace is located in:

‘ <install dir>/boards/imx95lpd5evk19/demo_ apps/hello_world/cm7/hello_world _cm7.eww

2. Select the desired build target from the drop-down. For this example, select hello_world\

—debug.
3. To build the demo application, click Make.
e helle_world_sm_cm7 - IAR Embedded Workbench IDE - Arm 9.40.1 - x
File Edit WView Project J-link Tools Window Help
N RS S LI

Workspace v o X

debug

Eil 2
B @hello_world_sm_cm7 -debug  +
s Goard

f— Bapph

haoard.c

— B boardh
clock_config.c
— B clock_configh
harcware_initc
pin_mux.c

L— B pin_muxh

= 8 boards

B irme35lpd5evkd
H CMSIS

B component

Hl components

M device

M doc

W drivers

5 6 source
hello_world.c

B startup
o utilifies
H Output

hello_world_sm_cm?

4. The build completes without errors.

Parent topic:Build a demo application with IAR

Run a demo application

This section describes the steps to download the flash.bin to sd and emmc, run the example
applications provided in the MCUXpresso SDK. The hello_ world_sm demo application targeted
for the i.MX 95 hardware platform is used as an example, although these steps can be applied to
any example application in the MCUXpresso SDK.

Connect LPUART on board to console on PC To download and run the application, perform
these steps:

1.2. Getting Started with MCUXpresso SDK Package 9
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1. Connect the development platform to your PC via USB cable between the DBG USB connec-
tor (J31) and the PC. It provides console output.

2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the
debug COM port (to determine the COM port number, see How to determine COM port).

Configure the terminal with these settings:

1. 115200 baud rate
2. No parity
3. 8 data bits

ﬁ PuTTY Configuration

Categony:

[=)- Terminal

- Keyboard
- Bell

- Features
= Window

- Appearance
- Behawiour
- Translation
- Selection
- Colours
[=)- Connection

- Data

- Proxy

- Telnet

- Rlagin

- 55H

- Seral

About

4. 1stopbit |
|

Parent topic:Run a demo application

Make a flash.bin

Basic options for your PUTTY session

Specify the destination you want to connect to

2enal ine apeed
\coms| | | 115200
(JRaw (O Telnet () Rlogin ()55H | (@ Seral
Load, save or delete a stored session
Saved Sessions
Default Settings A Load
COoOMI0
COM15
COM20 Save
COMZ5
COMZ6 Delete
COMET b

Close window on exit:

(JAways () Mever (@) Only on clean exit

Cpen

Cancel

1. Getthe bootimages and the imx-mkimage source repository from corresponding Linux BSP
release. The boot images required to be put into imx-mkimage/i.MX95 are:

- oei-m33-tcm.bin

- oei-m33-ddr.bin

- m33_image.bin (m33_image-mx95alt.bin/m33_image-mx95evk.bin/m33_ image-mx95netc. bin)

- lpddr5_dmem_ gb_v202311.bin (Ipddrdx_dmem_ gb_v202311.bin for IMX95LP4XEVK-15)

10
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- Ipddr5__dmem_ v202311.bin (Ipddrdx_dmem_ v202311.bin for IMX95LP4XEVK-15)

- Ipddr5_imem_ gb_ v202311.bin (Ipddrdx_imem_ gb_v202311.bin for IMX95LP4XEVK-15)
- lpddr5_imem_ v202311.bin (Ipddrdx_imem_ v202311.bin for IMX95LP4XEVK-15)

- u-boot.bin

- u-boot-spl.bin

- bl31.bin

- tee.bin

- mx95a0-ahab-container.img

Note:

* mx95evk for m33_image.bin is used for rpmsg str echo, rpmsg ping pong and
power_mode_ switch_ rtos.

* mx95netc for m33_image.bin is used for netc_ share_ sm.
* mx95alt for m33_ image.bin is used for almost other examples.

2. Copy binary built by ARMGCC/IAR into imx-mkimage/i.MX95, and rename it to
m7_image.bin.

3. make image for ram target.
1. Make flash.bin with imx-mkimage.
make SOC=iMX95 OEI=YES flash_all LPDDR_TYPE=Ipddr5 (boot A core and M7)
or

make SOC=iMX95 OEI=YES flash lpboot sm m7 LPDDR TYPE=Ipddr5 (does not
boot A core, just boot M7)

2. Make image for ddr target:
make SOC=i.MX95 OEI=YES flash_ m7_ddr LPDDR,_ TYPE=Ipddr5
make SOC=iMX95 OEI=YES flash_lpboot_sm_ m7 LPDDR_TYPE=Ipddr5
Note: For IMX95LP4XEVK-15, LPDDR_TYPE=Ipddr4x.

4. Burn flash.bin to MicroSD/eMMC at 32 K(0x8000) offset with dd or HXD or UUU and then
plug the MicroSD card to the board.

For example:
* Burn flash.bin to Micro SD card with dd
dd if=flash.bin of=/dev/sdh bs=1k seek=32 && sync
* Burn flash.bin to SD/eMMC with UUU

1. Connect USB Type-C port to PC through the USB cable. It is used for downloading
firmware of the board.

2. Switch to serial downloader mode; boot core is cortex-m33. sd: wuuu -b sd
imx-boot-imx95-19x19-1pddr5-evk-sd.bin-flash_all new-flash.bin

3. Burn flash.bin with uuu.
emmc: uuu -b emmec imx-boot-imx95-19x19-1pddr5-evk-sd.bin-flash_ all new-flash.bin
Note:

— imx-boot-imx95-19x19-Ipddr5-evk-sd.bin-flash_ all (imx—boot—imx95—15X15—lpddr4x—evk—sd.
bin-flash__all for IMX95LP4XEVK-15 and imx-boot-imx95-19x19-verdin-sd.bin-flash _all
for imx95verdinevk). Get it from linux bsp.

— new-flash.bin. Generate it yourself.
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5. Change the boot mode to SW7[1:4] = 1011 for sd boot, SW7[1:4] = 1010 for emmc boot.

6. Power on the board .

Parent topic:Run a demo application

Debug an demo application with IAR To debug an application with IAR, perform these steps:

1. download the patch for IAR and Segger J-Link from the NXP website, install it as readme in

the patch.

2. burn a flash.bin to board, see Run a demo application, make sure the size of M7 binary in

flash.bin not less than the binary you want to debug.
3. power on the board, make sure the M7 is booted by SM

4. Open hello world example with IAR, click download and debug to debug

¥ helie_werd_cm7 - AR Embedsed Workiench IDE - Am 5.60.1 a x
Fle Edn View Pojed blnk Tock window Hew
DOEG & 8
Verkspace w3 X | nemo worigc % .
ety ]
Files. o
& @ hello_warld_cm7? - debug v
-
nl -
3 dnt satniveld)
BB
2
s
%
37
»
»
“
ot
pes
P
prt
pet
P
a
helle_modkd_cea?
sebug log vax
Leg
Tue Jan 21, 2025 11:09:24: Loading the J-Link Driver drver
Tus Jan 21, 2025 11:09:24: LAR Embedded Workbanch 9.60.1 (C:\iarlawarm-9.60.1\arm\bin) armPROC. A}
Fie Edt View Projed Debug Disassembly lnk Took Window Help
N0 @ = B0 DC S L QD G E L 2 8.0, ‘E@'J;(:r\1r’>i\'uSﬂ'Q;EE”S“':-Th;
Workspace v 8 X | helloworldc x | Disassenly vax
debug ~| |mainQ i cotm:
Files F Disassembly

© @hello_world_cm?7 - debug v
i board

Lo duio

Ua s output

39 PRINTF("hello world.\r\n");
0

a1 while (1)

a2 {

a3 ch = GETCHAR();

P PUTCHAR(<h) 5

45 }

|}

hello_woild_cm?

22t
xafa0: 0x73 ox6d €x20 D

037 020 0x69

oxe:

@xafse: ex74 ox6f 0x20 D
@73 0xes 075
0x78 0x64 Ox6F
@x77 oxse oxed
ox0a 0x00

oxafse: ex0000 o

24z

exafse: ox73 exsd ex20 D
0x72 0x65 Ox7L
@75 oxes 073
0x78 0x20 oxad
x37 0x20 ox69

o6
@x2f70: 0x74 Ox6F 0x20 D

@x70 0x65 ox6:
ox64 oxed oxe:
o0

oxaf7d: oxo0 o

xaf7e: exoooe o

x 4505 U
oxafss: ext7fd oxFf23 B

in_1
oxafc: oxfrfd oxffse 8
oxafg0: ex000s "

Parent topic:Run a demo application

vax
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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.

1.3. Getting Started with MCUXpresso SDK GitHub 19


https://github.com/nxp-mcuxpresso/vscode-for-mcux/wiki/Working-with-MCUXpresso-SDK

MCUXpresso SDK Documentation, Release 25.06.00

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.

20
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~ PROJECTS
» frdmmexc444 hello world M

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

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

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

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

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

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

~ PROJECTS
» frdmmexc444 hello world M

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

main(

ch;

BOARD InitHardware();
PRINTF("hello

while
ch = GETCHAR
PUTCHAR(ch) ;

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

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

¢y

[ stop Monitoring = & [ @ (1]

tark

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

Running a demo using ARMGCC CLI/IAR/MDK

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

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

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

—evk9mimx8ulp -Dcore_ id=cm33]

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

—evkbimxrt1050]

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

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

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

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

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

Here are some typical usages for generating a SDK example:

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

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

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

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

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

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

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

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

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

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

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

For more details, please refer to System build.

1.3. Getting Started with MCUXpresso SDK GitHub 23



MCUXpresso SDK Documentation, Release 25.06.00

Config a Project Example in MCUXpresso SDK is configured and tested with pre-defined con-
figuration. You can follow steps blow to change the configuration.

1. Run cmake configuration

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

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

2. Run guiconfig target

west build -t guiconfig

Then you will get the Kconfig GUI launched, like

) Hello World - O ot

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

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

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

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

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

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

Merm path: (Topd

memi “Device specific driwers”

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

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

west flash -r linkserver

Debug Start a gdb interface by following command:

west debug -r linkserver

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

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

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

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

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

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

1.4 Release Notes

1.4.1 MCUXpresso SDK Release Notes
Overview

The MCUXpresso SDK is a comprehensive software enablement package designed to simplify
and accelerate application development with Arm Cortex-M-based devices from NXP, including
its general purpose, crossover and Bluetooth-enabled MCUs. MCUXpresso SW and Tools for DSC

1.4. Release Notes 25



MCUXpresso SDK Documentation, Release 25.06.00

further extends the SDK support to current 32-bit Digital Signal Controllers. The MCUXpresso
SDK includes production-grade software with integrated RTOS (optional), integrated enabling
software technologies (stacks and middleware), reference software, and more.

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

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

MCUXpresso SDK

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

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

Development tools

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

* JTAR Embedded Workbench for Arm, version is 9.60.4
* MCUXpresso for VS Code v25.06
* GCC Arm Embedded Toolchain 14.2.x

Supported development systems

This release supports board and devices listed in following table. The board and devices in bold
were tested in this release.

De- MCU devices
velop-

ment

boards

IMX95V] MIMX9596AVTXN, MIMX9596AVYXN, MIMX9596AVZXN, MIMX9596CVTXN,
MIMX9596CVYXN, MIMX9596CVZXN, MIMX9596DVTXN, MIMX9596DVYXN,
MIMX9596DVZXN, MIMX9596XVTXN, MIMX9596XVYXN, MIMX9596XVZXN
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MCUXpresso SDK release package

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

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

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

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

RTOS

FreeRTOS Real-time operating system for microcontrollers from Amazon

Middleware

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

Voice Seeker (no AEC) VoiceSeeker is a multi-microphone voice control audio front-end signal
processing solution. VoiceSeeker is not featuring acoustic echo cancellation (AEC).

USB Type-C PD Stack See the MCUXpresso SDK USB Type-C PD Stack User’s Guide (document
MCUXSDKUSBPDUG) for more information

USB Host, Device, OTG Stack See the MCUXpresso SDK USB Stack User’s Guide (document
MCUXSDKUSBSUG) for more information.

TinyCBOR Concise Binary Object Representation (CBOR) Library
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PKCS#11 The PKCS#11 standard specifies an application programming interface (API), called
“Cryptoki,” for devices that hold cryptographic information and perform cryptographic func-
tions. Cryptoki follows a simple object based approach, addressing the goals of technology in-
dependence (any kind of device) and resource sharing (multiple applications accessing multiple
devices), presenting to applications a common, logical view of the device called a “cryptographic

token”.

Multicore Multicore Software Development Kit

IwIP The IwIP TCP/IP stack is pre-integrated with MCUXpresso SDK and runs on top of the
MCUZXpresso SDK Ethernet driver with Ethernet-capable devices/boards.

For details, see the IwIP TCPIP Stack and MCUXpresso SDK Integration User’s Guide (document

MCUXSDKLWIPUG).

IwlIP is a small independent implementation of the TCP/IP protocol suite.

IThttp HTTP parser llhttp

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

Known issues

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

SEGGER J-Link debugger usage problem

When an M core software is already running, it is possible to get HardFault or data verification

issue during loading image into TCM by debugger.
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The following steps are recommended to use the J-Link debugger.

1. Configure switch SW1301 to M core boot; low-power boot. Ensure that there is no image on
the boot source.

2. Power the board and start the debugger for use.

3. To restart the debugger; stop the debugger, power off the board, and repeat step 2.

1.5 ChangelLog

1.5.1 MCUXpresso SDK Changelog
Board Support Files

board

[25.06.00]

 Initial version
clock_config

[25.06.00]

 Initial version
pin_mux

[25.06.00]

 Initial version

CACHE ARMvV7-M7

[2.0.4]
* Bug Fixes
— Fixed doxygen issue.
[2.0.3]

* Improvements

— Deleted redundancy code about calculating cache clean/invalidate size and address
aligns.

[2.0.2]
* Bug Fixes
— Fixed violation of MISRA C-2012 Rule 10.1, 10.3 and 10.4.
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[2.0.1]
* Bug Fixes
— Fixed cache size issue in L2CACHE_GetDefaultConfig APL
[2.0.0]

 Initial version.

CAMERA_CSR

[2.0.0]

 Initial version.

COMMON

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

[2.5.0]
* New Features

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

[2.4.3]
* Improvements

— Enable irgs that mount under irgsteer interrupt extender.

[2.4.2]
* Improvements

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

[2.4.1]
* Improvements

— Improve for the macro redefinition error when integrated with zephyr.
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[2.4.0]
* New Features
— Added EnableIRQWithPriority, IRQ_SetPriority, and IRQ_ClearPendingIRQ for ARM.
— Added MSDK_EnableCpuCycleCounter, MSDK_GetCpuCycleCount for ARM.

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

[2.3.2]
* Improvements

— Make driver aarch64 compatible

[2.3.1]
* Bug Fixes
— Fixed MAKE_VERSION overflow on 16-bit platforms.
[2.3.0]

* Improvements

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

[2.2.10]
* Bug Fixes

— Fixed the ATOMIC macros build error in cpp files.

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

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

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

— Added atomic modification macros.

[2.2.7]
* Other Change
— Added MECC status group definition.
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[2.2.6]
* Other Change
— Added more status group definition.
* Bug Fixes
— Undef _ VECTOR_TABLE to avoid duplicate definition in cmsis_clang.h

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

[2.2.4]
* Bug Fixes
— Fixed MISRA C-2012 rule-10.4.

[2.2.3]
* New Features

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

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

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

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

* New Features

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

[2.1.4]
* New Features
— Added OTFAD into status group.
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[2.1.3]
* Bug Fixes
— MISRA C-2012 issue fixed.
* Fixed the rule: rule-10.3.
[2.1.2]

* Improvements
— Add SUPPRESS_FALL_THROUGH_WARNING() macro for the usage of suppressing

fallthrough warning.
[2.1.1]
* Bug Fixes
— Deleted and optimized repeated macro.
[2.1.0]

* New Features
— Added IRQ operation for XCC toolchain.
— Added group IDs for newly supported drivers.

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

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

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

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

[2.0.0]

 Initial version.

DPU

[2.2.0]
* New feature.

— Supported the display stream 1.
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[2.1.0]
* New feature.

— Supported the dpu warp function.

[2.0.0]

 Initial version.

DWC MIPI CSI2RX

[2.0.0]

 Initial version.

EDMA

[2.10.5]
* Bug Fixes

— Fixed memory convert would convert NULL as zero address issue.

[2.10.4]
* Improvements
— Add new MP register macros to ensure compatibility with different devices.

— Add macro DMA_CHANNEL_ARRAY_STEPn to adapt to complex addressing of edma
tcd registers.

[2.10.3]
* Bug Fixes

— Clear interrupt status flags in EDMA_CreateHandle to avoid triggering interrupt by
mistake.

[2.10.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3.

[2.10.1]
* Bug Fixes
— Fixed EDMA_GetRemainingMajorLoopCount may return wrong value issue.
— Fixed violations of the MISRA C-2012 rules 13.5, 10.4.
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[2.10.0]
* Improvements

— Modify the structures edma_core_mp_t, edma_core_channel_t, edma_core_tcd_t to
adapt to edmabs.

— Add TCD register macro to facilitate confirmation of tcd type.
— Modfiy the mask macro to a fixed value.
— Add EDMA_TCD_TYPE macro to determine edma tcd type.
— Add extension API to the following API to determine edma tcd type.
% EDMA_ConfigChannelSoftwareTCD -> EDMA_ConfigChannelSoftwareTCDExt
% EDMA_TcdReset -> EDMA_TcdResetExt
% EDMA_TcdSetTransferConfig -> EDMA_TcdSetTransferConfigExt
% EDMA_TcdSetMinorOffsetConfig -> EDMA_TcdSetMinorOffsetConfigExt
* EDMA_TcdSetChannelLink -> EDMA_TcdSetChannelLinkExt
* EDMA_TcdSetBandWidth -> EDMA_TcdSetBandWidthExt
* EDMA_TcdSetModulo -> EDMA_TcdSetModuloExt
* EDMA_TcdEnableAutoStopRequest -> EDMA_TcdEnableAutoStopRequestExt
% EDMA_TcdEnableInterrupts -> EDMA_TcdEnableInterruptsExt
* EDMA_TcdDisableInterrupts -> EDMA_TcdDisableInterruptsExt
* EDMA_TcdSetMajorOffsetConfig -> EDMA_TcdSetMajorOffsetConfigExt

[2.9.2]
* Improvements

— Remove tcd alignment check in API that is low level and does not necessarily use
scather/gather mode.

[2.9.1]
* Bug Fixes
— Deinit channel request source before set channel mux.
[2.9.0]

* Improvements

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

— Fixed the variable type definition error issue.

— Fixed doxygen warning.

— Fixed violations of MISRA C-2012 rule 18.1.

[2.8.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3
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[2.8.0]
* Improvements
— Added feature FSL_FEATURE_EDMA_HAS_NO_CH_SBR_SEC to separate DMA without

SEC bitfield.
[2.7.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3, 10.4, 11.6, 11.8, 14.3,.
[2.7.0]

* Improvements
— Use more accurate DMA instance based feature macros.
* New Features

— Add new APIs EDMA_PrepareTransferTCD and EDMA_SubmitTransferTCD, which sup-
port EDMA transfer using TCD.

[2.6.0]
* Improvements

— Modify the type of parameter channelRequestSource from dma_request_source_t to
int32_t in the EDMA_SetChannelMux.

[2.5.3]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3, 10.4, 11.6, 20.7, 12.2, 20.9, 5.3, 10.8, 8.4, 9.3.
[2.5.2]
* Improvements
— Applied ERRATA 51327.
[2.5.1]
* Bug Fixes
— Fixed the EDMA_ResetChannel function cannot reset channel DONE/ERROR status.
[2.5.0]

* Improvements

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

— Added api EDMA_GetChannelSystemBusInformation to gets the channel identification
and attribute information on the system bus interface.

* Bug Fixes

— Fixed the ESG bit not set in scatter gather mode issue.
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— Fixed the DREQ bit configuration missed in single transfer issue.
— Cleared the interrupt status before invoke callback to avoid miss interrupt issue.

— Removed disableRequestAfterMajorLoopComplete from edma_transfer_config_t
structure as driver will handle it.

— Fixed the channel mux configuration not compatible issue.

— Fixed the out of bound access in function EDMA_DriverIRQHandler.

[2.4.4]
* Bug Fixes
— Fixed comments by replacing STCD with TCD
— Fixed the TCD overwrite issue when submit transfer request in the callback if there is
a active TCD in hardware.
[2.4.3]

* Improvements

— Added FSL_FEATURE_MEMORY_HAS ADDRESS_OFFSET to convert the address be-
tween system mapped address and dma quick access address.

* Bug Fixes

— Fixed the wrong tcd done count calculated in first TCD interrupt for the non scatter
gather case.

[2.4.2]
* Bug Fixes
— Fixed the wrong tcd done count calculated in first TCD interrupt by correct the initial
value of the header.
— Fixed violations of MISRA C-2012 rule 10.3, 10.4.
[2.4.1]
* Bug Fixes
— Added clear CITER and BITER registers in EDMA_AbortTransfer to make sure the TCD
registers in a correct state for next calling of EDMA_SubmitTransfer.
— Removed the clear DONE status for ESG not enabled case to aovid DONE bit cleared
unexpectedly.
[2.4.0]

¢ Improvements

— Added api EDMA_EnableContinuousChannelLinkMode to support continuous link
mode.

— Added apis EDMA_SetMajorOffsetConfig/EDMA_TcdSetMajorOffsetConfig to support
major loop address offset feature.

— Added api EDMA_EnableChannelMinorLoopMapping for minor loop offset feature.

— Removed the reduntant IRQ Handler in edma driver.
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[2.3.2]
* Improvements
— Fixed HIS ccm issue in function EDMA_PrepareTransferConfig.
— Fixed violations of MISRA C-2012 rule 11.6, 10.7, 10.3, 18.1.
* Bug Fixes

— Added ACTIVE & BITER & CITER bitfields to determine the channel status to fixed the
issue of the transfer request cannot submit by function EDMA_SubmitTransfer when
channel is idle.

[2.3.1]
* Improvements
— Added source/destination address alignment check.

— Added driver IRQ handler support for multi DMA instance in one SOC.

[2.3.0]
* Improvements

— Added new api EDMA_PrepareTransferConfig to allow different configurations of
width and offset.

* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4, 10.1.

- Fixed the Coverity issue regarding out-of-bounds write.

[2.2.0]
* Improvements

— Added peripheral-to-peripheral support in EDMA driver.

[2.1.9]
* Bug Fixes

— Fixed MISRA issue: Rule 10.7 and 10.8 in function EDMA_DisableChannellnterrupts
and EDMA_SubmitTransfer.

— Fixed MISRA issue: Rule 10.7 in function EDMA_EnableAsyncRequest.

[2.1.8]
* Bug Fixes

— Fixed incorrect channel preemption base address used in
EDMA_SetChannelPreemptionConfig API which causes incorrect configuration of
the channel preemption register.
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[2.1.7]
* Bug Fixes
— Fixed incorrect transfer size setting.
* Added 8 bytes transfer configuration and feature for RT series;
* Added feature to support 16 bytes transfer for Kinetis.
— Fixed the issue that EDMA_HandleIRQ would go to incorrect branch when TCD was not
used and callback function not registered.
[2.1.6]
* Bug Fixes

— Fixed KW3X MISRA Issue.
* Rule 14.4, 10.8, 10.4, 10.7, 10.1, 10.3, 13.5, and 13.2.
* Improvements

— Cleared the IRQ handler unavailable for specific platform with macro
FSL_FEATURE_EDMA_MODULE_CHANNEL_IRQ_ENTRY_SHARED_OFFSET.

[2.1.5]
* Improvements

— Improved EDMA IRQ handler to support half interrupt feature.

[2.1.4]
* Bug Fixes
— Cleared enabled request, status during EDMA_Init for the case that EDMA is halted
before reinitialization.
[2.1.3]
* Bug Fixes
— Added clear DONE bit in IRQ handler to avoid overwrite TCD issue.
— Optimized above solution for the case that transfer request occurs in callback.
[2.1.2]

* Improvements
— Added interface to get next TCD address.
— Added interface to get the unused TCD number.

[2.1.1]
* Improvements

— Added documentation for eDMA data flow when scatter/gather is implemented for the
EDMA_HandleIRQ APL

— Updated and corrected some related comments in the EDMA_HandleIRQ API and
edma_handle_t struct.

1.5. ChangeLog 39



MCUXpresso SDK Documentation, Release 25.06.00

[2.1.0]
* Improvements

— Changed the EDMA_GetRemainingBytes APIinto EDMA_GetRemainingMajorLoopCount
due to eDMA IP limitation (see API comments/note for further details).

[2.0.5]
* Improvements
— Added pubweak DriverIRQHandler for K32H844P (16 channels shared).

[2.0.4]
* Improvements
— Added support for SoCs with multiple eDMA instances.
— Added pubweak DriverIRQHandler for KL28T DMA1 and MCIMX7U5_M4.

[2.0.3]
* Bug Fixes
— Fixed the incorrect pubweak IRQHandler name issue, which caused re-definition build
errors when client set his/her own IRQHandler, by changing the 32-channel IRQHan-
dler name to DriverIRQHandler.
[2.0.2]
* Bug Fixes
— Fixed incorrect minorLoopBytes type definition in _edma_transfer_config struct, and
defined minorLoopBytes as uint32_t instead of uint16_t.
[2.0.1]
* Bug Fixes
— Fixed the eDMA callback issue (which did not check valid status) in EDMA_HandleIRQ
APL
[2.0.0]

« Initial version.

FLEXCAN

[2.14.1]
* Bug Fixes

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

— Fixed bit field MBDSR1-3 access issue on FlexCAN instances with different number of
MBs.
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* Improvements
— Unified following API as same parameter and return value type:
* FLEXCAN_GetMbStatusFlags
* FLEXCAN_ ClearMbStatusFlags
* FLEXCAN__ EnableMblnterrupts
* FLEXCAN_ DisableMblnterrupts

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

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

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

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

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

— Replace  macro FSL_FEATURE_FLEXCAN_HAS_NO_WAKMSK SUPPORT  with
FSL_FEATURE_FLEXCAN_HAS_NO_SLFWAK _ SUPPORT.

— Replace macro FSL_FEATURE_FLEXCAN_HAS_NO_WAKSRC_SUPPORT with
FSL_FEATURE_FLEXCAN_HAS_GLITCH_FILTER.

* Bug Fixes

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

— Fixed interrupt flag helper macro typo issue.

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

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

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

[2.13.1]
* Improvements

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

[2.13.0]
* Improvements

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

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

[2.11.8]
e Improvements

— Synchronize flexcan driver update on s32z platform.

[2.11.7]
* Bug Fixes
— Fixed FLEXCAN_TransferReceiveEnhancedFifoEDMA() compatibility with edma5.

[2.11.6]
* Bug Fixes

— Fixed ERRATA_9595 FLEXCAN_EnterFreezeMode() may result to bus fault on some
platform.

[2.11.5]
* Bug Fixes

— Fixed flexcan_memset() crash under high optimization compilation.

[2.11.4]
* Improvements
— Update CANFD max bitrate to 10Mbps on MCXNx3x and MCXNx4x.

— Release peripheral from reset if necessary in init function.

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

[2.11.2]
* Bug Fixes

— Fixed bug that timestamp in flexcan_handle_t not updated when RX overflow happens.

[2.11.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1.
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[2.11.0]
* Bug Fixes
— Fixed wrong base address argument in FLEXCAN2 IRQ Handler.
* Improvements

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

[2.10.1]
* Bug Fixes
— Fixed HIS CCM issue.
— Fixed RTOS issue by adding protection to read-modify-write operations on interrupt
enable/disable API.
[2.10.0]

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

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

[2.9.2]
* Bug Fixes

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

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

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

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

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

— Remove unreachable code from timing calculates APIs.

— Update Enhanced Rx FIFO handler to make it deal with underflow/overflow status first.

[2.9.1]
* Bug Fixes

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

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

— Fixed the issue that FLEXCAN_TransferReceiveEnhancedFifoEDMA() update handle
even if previous Rx FIFO receive not finished.
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— Fixed the issue that FLEXCAN_SetEnhancedRxFifoConfig() not configure the ER-
FCR[NFE] bits to the correct value.

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

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

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

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

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

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

[2.8.6]
* Bug Fixes

» Fix Coverity overrun issues in fsl_flexcan_edma driver.

[2.8.5]
* Improvements

— Make driver aarch64 compatible.

[2.8.4]
* Bug Fixes
— Fixed FlexCan_Errata_6032 to disable all interrupts.

[2.8.3]
* Bug Fixes

— Fixed an issue with the FLEXCAN_EnableInterrupts and FLEXCAN_DisableInterrupts
interrupt enable bits in the CTRL1 register.

[2.8.2]
* Bug Fixes
— Fixed errors in timing calculations and simplify the calculation process.

— Fixed issue of CBT and FDCBT register may write failure.
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[2.8.1]
* Bug Fixes
— Fixed the issue of CAN FD three sampling points.
— Added macro to support the devices that no MCR[SUPV] bit.
— Remove unnecessary clear WMB operations.
[2.8.0]

* Improvements
— Update config configuration.

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

- Simplified the algorithm in CAN FD improved timing APIs.

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

* Improvements
— Update config configuration.

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

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

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

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

* FLEXCAN_SetPNConfig

% FLEXCAN_GetPNMatchCount

* FLEXCAN_ReadPNWakeUpMB
— Added support for Enhanced Rx FIFO.

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

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

% FLEXCAN_CalculateImprovedTimingValues.
* FLEXCAN_FDCalculateImprovedTimingValues.

— Update FLEXCAN_SetBitRate/FLEXCAN_SetFDBitRate to added the use of enhanced
timing registers.
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[2.6.2]
* Improvements

— Add CANFD frame data length enumeration.

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

* Improvements
— Enable CANFD ISO mode in FLEXCAN_FDInit API.

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

— Implementation memory error control in FLEXCAN_Init AP

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

— Added memory error configuration for user.
* enableMemoryErrorControl
* enableNonCorrectableErrorEnterFreeze
— Added memory error related APIs.
% FLEXCAN_GetMemoryErrorReportStatus
* FLEXCAN_GetMemoryErrorStatusFlags
% FLEXCAN_ClearMemoryErrorStatusFlags
% FLEXCAN_EnableMemoryErrorInterrupts
% FLEXCAN_DisableMemoryErrorinterrupts
* Bug Fixes
— Fixed the issue of sent duff CAN frame after call FLEXCAN_FDInit() API.

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

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

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

— Pass EsrStatus to callback function when kStatus_FLEXCAN_ErrorStatus is comming.
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[2.5.1]
* Bug Fixes
— Fixed the non-divisible case in improved timing APIs.
% FLEXCAN_CalculateImprovedTimingValues
* FLEXCAN_FDCalculateImprovedTimingValues

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

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

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

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

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

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

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

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

* Improvements
— Implementation for new FLEXCAN with ECC feature able to exit Freeze mode.
— Optimized the function of interruption handler.
— Added two APIs for FLEXCAN EDMA driver.
* FLEXCAN_PrepareTransfConfiguration
#* FLEXCAN_StartTransferDatafromRXFIFO
— Added new API for FLEXCAN driver.
% FLEXCAN_GetTimeStamp

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

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

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

— Created two new enum macros for the FLEXCAN driver.
# KFLEXCAN_CIkSrcO
# KFLEXCAN_CIkSrc1
— Deprecated two legacy enum macros for the FLEXCAN driver.
% KFLEXCAN_CIkSrcOsc
% KFLEXCAN_ClkSrcPeri
— Changed the process flow for Remote request frame response..
* Created a new enum macro for the FLEXCAN driver.
- kStatus_ FLEXCAN_ RxRemote
— Changed the process flow for KFLEXCAN_StateRxRemote state in the interrupt handler.

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

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

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

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

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

— Implementation for improved timing API by baud rate.
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[2.3.2]
* Improvements
— Implementation for ERR005959.
— Implementation for ERR005829.
— Implementation for ERR006032.

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

* Improvements

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

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

* Improvements

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

[2.2.1]
* Improvements
— Separated CANFD initialization APL

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

[2.2.0]
* Improvements

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

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

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

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

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

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

[2.0.0]

 Initial version.

FLEXCAN_EDMA

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

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

* Bug Fixes

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

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

FLEXIO

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

— Added more pin control functions.

[2.2.3]
* Improvements

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

[2.2.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.2.1]
* Improvements

— Added doxygen index parameter comment in FLEXIO_SetClockMode.
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[2.2.0]
* New Features

— Added new APIs to support FlexIO pin register.

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

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

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

[2.0.2]
* Improvements

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

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

[2.0.1]
* Bug Fixes

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

FLEXIO_I2C

[2.6.1]
* Bug Fixes

— Fixed coverity issues

[2.6.0]
* Improvements

— Supported platforms which don’t have DOZE mode control.
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[2.5.1]
* Improvements

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

[2.5.0]
* Improvements

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

[2.4.0]
* Improvements

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

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

[2.3.0]
* Improvements

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

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

* Bug Fixes
— Fixed MISRA 10.4 issues.

[2.2.0]

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

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

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

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

— Modified code so that during master’s nonblocking transfer the start and slave address
are sent after interrupts being enabled, in order to avoid potential issue of sending the
start and slave address twice.
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[2.1.7]
* Bug Fixes
— Fixed the issue that FLEXIO_I2C_MasterTransferBlocking did not wait for STOP bit sent.
— Fixed COVERITY issue of useless call in FLEXIO_I2C_MasterTransferRunStateMachine.
— Fixed the issue that I2C master did not check whether bus was busy before transfer.
[2.1.6]
* Bug Fixes
— Fixed the issue that 12C Master transfer APIs(blocking/non-blocking) did not support
the situation of master transfer with subaddress and transfer data size being zero,
which means no data followed the subaddress.
[2.1.5]

* Improvements

— Unified component full name to FLEXIO I2C Driver.

[2.1.4]
* Bug Fixes
— The following modifications support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer config instead of disabling
module/clock.
* Updated module Enable APIs to only support enable operation.
[2.1.3]

* Improvements

— Changed the prototype of FLEXIO_I2C_Masterlnit to return kStatus_Success if
initialized successfully or to return kStatus_InvalidArgument if “(srcClock_Hz /
masterConfig->baudRate_Bps) / 2 - 1” exceeds 0XFFU.

[2.1.2]
* Bug Fixes

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

— Fixed the FLEXIO I2C issue where the master could not receive NAK when master sent
non-existent addr.

— Fixed the FLEXIO I2C issue where the master could not get transfer count successfully.

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

— Fixed the Dozen mode configuration error in FLEXIO_I2C_MasterInit API. For en-
ableInDoze = true, the configuration should be 0; for enableInDoze = false, the con-
figuration should be 1.
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— Fixed the issue that FLEXIO_I2C_MasterTransferBlocking API
called  FLEXIO_I2C_MasterTransferCreateHandle, which lead to the
s_flexioHandle/s_flexiolsr/s_flexioType variable being written. Then,
if calling FLEXIO_I2C_MasterTransferBlocking API multiple times, the
s_flexioHandle/s_flexiolsr/s_flexioType variable would not be written any more
due to it being out of range. This lead to the following situation: NonBlocking transfer
APIs could not work due to the fail of register IRQ.

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

* New Features
— Added Transfer prefix in transactional APIs.

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

FLEXIO_I2S

[2.2.2]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 12.4.

[2.2.1]
* Improvements

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

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

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

[2.1.6]
* Bug Fixes

— Added reset flexio before flexio i2s init to make sure flexio status is normal.
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[2.1.5]
* Bug Fixes
— Fixed the issue that I2S driver used hard code for bitwidth setting.
[2.1.4]

* Improvements
— Unified component’s full name to FLEXIO 12S (DMA/EDMA) driver.

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

* New Features
— Added configure items for all pin polarity and data valid polarity.
— Added default configure for pin polarity and data valid polarity.

[2.1.1]
* Bug Fixes
— Fixed FlexIO I2S RX data read error and eDMA address error.
— Fixed FlexIO I2S slave timer compare setting error.
[2.1.0]

* New Features
— Added Transfer prefix in transactional APIs.

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

FLEXIO_I2S_EDMA

[2.1.9]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 12.4.
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[2.1.8]
* Improvements
— Applied EDMA ERRATA 51327.

FLEXIO_SPI

[2.4.2]
* Bug Fixes

— Fixed FLEXIO_ SPI_ MasterTransferBlocking and FLEXIO_ SPI_MasterTransferNonBlocking
issue in CS continuous mode, the CS might not be continuous.

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

* Improvements

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

[2.3.5]
* Improvements

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

[2.3.4]
* Bug Fixes

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

[2.3.3]
* Bugfixes

— Fixed cs-continuous mode.

[2.3.2]
* Improvements
— Changed FLEXIO_SPI_DUMMYDATA to 0x00.

[2.3.1]
* Bugfixes
— Fixed IRQ SHIFTBUF overrun issue when one FLEXIO instance used as multiple SPIs.
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[2.3.0]
* New Features
— Supported FLEXIO_SPI slave transfer with continuous master CS signal and CPHA=0.
— Supported FLEXIO_SPI master transfer with continuous CS signal.
— Support 32 bit transfer width.
* Bug Fixes
— Fixed wrong timer compare configuration for dma/edma transfer.

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

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

* Improvements

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

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

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

[2.1.3]
* Improvements
— Unified component full name to FLEXIO SPI(DMA/EDMA) Driver.
* Bug Fixes
— Fixed MISRA issues
* Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.

[2.1.2]
* Bug Fixes
— The following modification support FlexIO using multiple instances:
% Removed FLEXIO_Reset API in module Init APIs.

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

* Updated module Enable APIs to only support enable operation.
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[2.1.1]
* Bug Fixes
— Fixed bug where FLEXIO SPI transfer data is in 16 bit per frame mode with eDMA.

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

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

* Improvements

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

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

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

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

FLEXIO_UART

[2.6.2]
* Bug Fixes
— Fixed coverity issues
[2.6.1]

* Improvements

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

[2.6.0]
* Improvements

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

[2.5.1]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.
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[2.5.0]
* Improvements
— Added API FLEXIO_UART FlushShifters to flush UART fifo.

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

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

[2.3.0]
* Improvements

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

* Bug Fixes

— Added codes in FLEXIO_UART_TransferCreateHandle to clear pending NVIC IRQ before
enabling NVIC IRQ, to fix issue of pending IRQ interfering the on-going process.

[2.2.0]
* Improvements
— Added timeout mechanism when waiting for certain states in transfer driver.
* Bug Fixes
— Fixed MISRA 10.4 issues.

[2.1.6]
* Bug Fixes
— Fixed IAR Pa082 warnings.
— Fixed MISRA issues
* Fixed rules 10.1, 10.3, 10.4, 10.7, 11.6, 11.9, 14.4, 17.7.

[2.1.5]
* Improvements

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

[2.1.4]
* Improvements
— Unified component full name to FLEXIO UART(DMA/EDMA) Driver.
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[2.1.3]
* Bug Fixes
— The following modifications support FLEXIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer configuration instead of dis-
abling module and clock.
* Updated module Enable APIs to only support enable operation.
[2.1.2]
* Bug Fixes

— Fixed the transfer count calculation issue in FLEXIO_UART_TransferGetReceiveCount,
FLEXIO_UART _TransferGetSendCount, FLEXIO_UART_TransferGetReceiveCountDMA,
FLEXIO UART TransferGetSendCountDMA, FLEXIO_UART TransferGetReceiveCountEDMA
and FLEXIO_UART TransferGetSendCountEDMA.

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

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

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

[2.1.1]
* Bug Fixes

— Changed the API name FLEXIO_UART _StopRingBuffer to
FLEXIO_UART _TransferStopRingBuffer to align with the definition in C file.

[2.1.0]

* New Features

— Added Transfer prefix in transactional APIs.

— Added txSize/rxSize in handle structure to record the transfer size.
* Bug Fixes

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

FLEXIO_UART_EDMA

[2.3.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules.
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[2.3.0]
» Refer FLEXIO_UART driver change log to 2.3.0

FLEXSPI

[2.7.0]
* New Features

— Added new API to support address remapping.

[2.6.4]
* Improvements

— Added new macro “FSL_SDK_ENABLE_FLEXSPI_RESET_CONTROL” to support driver
level reset control.

[2.6.3]
* Bug Fixes
- Fixed an issue which cause IPCR1[IPAREN] cleared by mistake.
[2.6.2]
* Bug Fixes
— Wait Bus IDLE before operation of FLEXSPI_SoftwareReset(),
FLEXSPI_TransferBlocking() and FLEXSPI_TransferNonBlocking().
[2.6.1]
* Bug Fixes
— Updated code of reset peripheral.
- Up@ated FLEXSPI_UpdateLUT() to check if input lut address is not in Flexspi AMBA
region.
— Updated FLEXSPI_Init() to check if input AHB buffer size exceeded maximum AHB size.
[2.6.0]

* New Features
— Added new API to set AHB memory-mapped flash base address.

— Added support of DLLXCR[REFPHASEGAP] bit field, it is recommended to set it as 0x2
if DLL calibration is enabled.
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[2.5.1]
* Bugfixes
— Fixed handling of W1C bits in the INTR register
— Removed FIFO resets from FLEXSPI_CheckAndClearError
— FLEXSPI_TransferBlocking is observing IPCMDDONE and then fetches the final status
of the transfer

— Fixed issue that FLEXSPI2_DriverIRQHandler not defined.

[2.5.0]

* Improvements
— Supported word un-aligned access for write/read blocking/non-blocking API functions.
— Fixed dead loop issue in DLL update function when using FRO clock source.
— Fixed violations of the MISRA C-2012 Rule 10.3.

[2.4.0]
* Improvements

— Isolated IP command parallel mode and AHB command parallel mode using feature
MACRO.

— Supported new column address shift feature for external memory.

[2.3.5]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 14.2.
[2.3.4]
* Bug Fixes
— Updated flexspi_config t structure and FlexSPI Init to support new feature
FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_CONBINATION.
[2.3.3]
* Bug Fixes
— Removed feature FSL_FEATURE_FLEXSPI DQS_DELAY PS for DLL delay setting.
Changed to use feature FSL_FEATURE_FLEXSPI_DQS_DELAY_MIN to set slave delay tar-
get as 0 for DLL enable and clock frequency higher than 100MHz.
[2.3.2]
* Bug Fixes

— Fixed violations of the MISRA C-2012 Rule 8.4, 8.5, 10.1, 10.3, 10.4, 11.6 and 14.4.
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[2.3.1]
* Bug Fixes
— Wait for bus to be idle before using it as access to external flash with new setting in
FLEXSPI_SetFlashConfig() API.
— Fixed the potential buffer overread and Tx FIFO overwrite issue in
FLEXSPI_WriteBlocking.
[2.3.0]

* New Features

— Added new API FLEXSPI_UpdateDllValue for users to update DLL value after updating
flexspi root clock.

— Corrected grammatical issues for comments.
— Added support for new feature FSL_FEATURE_FLEXSPI_DQS_DELAY_PS in DLL config-

uration.
[2.2.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3 and 10.4.
— Updated _flexspi_command from named enumerator into anonymous enumerator.
[2.2.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3, 10.4, 10.8, 11.9, 14.4, 15.7, 16.4,
17.7,7.3.
— Fixed IAR build warning Pe167.
— Fixed the potential buffer overwrite and Rx FIFO overread issue in
FLEXSPI_ReadBlocking.
[2.2.0]
* Bug Fixes

— Fixed flag name typos: KFLEXSPI_IpTxFifoWatermarkEmpltyFlag to
KFLEXSPI_IpTxFifoWatermarkEmptyFlag; KFLEXSPI IpCommandExcutionDoneFlag
to KFLEXSPI_IpCommandExecutionDoneFlag.

— Fixed comments typos such as sequencen->sequence, levle->level.
— Fixed FLSHCR2[ARDSEQID] field clean issue.
— Updated flexspi_config t structure and FlexSPI_Init to support

new feature FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_ATDFEN and
FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_ARDFEN.
— Updated flexspi_flags_t structure to support new feature

FSL_FEATURE_FLEXSPI_HAS_INTEN_AHBBUSERROREN.

1.5. ChangeLog 63



MCUXpresso SDK Documentation, Release 25.06.00

[2.1.1]
* Improvements

— Defaulted enable prefetch for AHB RX  Dbuffer configuration in
FLEXSPI_GetDefaultConfig, which is align with the reset value in AHBRXBUFxCRO.

— Added software workaround for ERR011377 in FLEXSPI_SetFlashConfig; added some
delay after DLL lock status set to ensure correct data read/write.

[2.1.0]
* New Features

— Added new API FLEXSPI_UpdateRxSampleClock for users to update read sample clock
source after initialization.

— Added reset peripheral operation in FLEXSPI_Init if required.

[2.0.5]
* Bug Fixes
— Fixed FLEXSPI_UpdateLUT cannot do partial update issue.
[2.0.4]
* Bug Fixes
— Reset flash size to zero for all ports in FLEXSPI_Init; fixed the possible out-of-range
flash access with no error reported.
[2.0.3]
* Bug Fixes
— Fixed @ AHB  receive  buffer size configuration issue. The
FLEXSPI_AHBRXBUFCRO_BUFSZ field should configure 64 bits size, and currently
the AHB receive buffer size is in bytes which means 8-bit, so the correct configuration
should be config->ahbConfig.buffer[i].bufferSize / 8.
[2.0.2]

* New Features
— Supported DQS write mask enable/disable feature during set FLEXSPI configuration.

— Provided new API FLEXSPI_TransferUpdateSizeEDMA for users to update eDMA trans-
fer size(SSIZE/DSIZE) per DMA transfer.

* Bug Fixes
— Fixed invalid operation of FLEXSPI_Init to enable AHB bus Read Access to IP RX FIFO.
— Fixed incorrect operation of FLEXSPI_Init to configure IP TX FIFO watermark.
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[2.0.1]
* Bug Fixes

— Fixed the flag clear issue and AHB read Command index configuration issue in
FLEXSPI_SetFlashConfig.

— Updated FLEXSPI_UpdateLUT function to update LUT table from any index instead of
previous command index.

— Added bus idle wait in FLEXSPI_SetFlashConfig and FLEXSPI_UpdateLUT to ensure bus
is idle before any change to FlexSPI controller.

— Updated interrupt API FLEXSPI TransferNonBlocking and interrupt handle flow
FLEXSPI_TransferHandleIRQ.

— Updated eDMA API FLEXSPI_TransferEDMA.

[2.0.0]

 Initial version.

FLEXSPI EDMA Driver

[2.3.3]
* Bug Fixes

— Fixed FLEXSPI_TransferEDMA bug that, the DMA channel not configured correctly
when using KFLEXSPI_Read.

[2.3.2]
* Bug Fixes
— Fixed the bug that internal variable s_edmaPrivateHandle overflows when using
FlexSPI2.
[2.0.2]

* New Features

— Provided new API FLEXSPI_TransferUpdateSizeEDMA for users to update eDMA trans-
fer size(SSIZE/DSIZE) per DMA transfer.

[2.0.0]

 Initial version.

I3C

[2.14.1]
* Improvements

— Split the function I3C_MasterTransferBlocking to meet the HIS-CCM requirement.
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[2.14.0]
* Improvements

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

— Deleted duplicated busy check in I3C_MasterStart function.

[2.13.1]
* Bug Fixes

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

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

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

[2.13.0]

* New features
— Added the hot-join support for I3C bus initialization API.

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

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

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

- Initialized target management static array based on instance number for the case that
multiple instances are used at the same time.

[2.12.0]
* Improvements

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

* Bug Fixes

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

[2.11.1]
* Bug Fixes

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

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

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

[2.10.8]
* Improvements

- Support more instances.

[2.10.7]
* Improvements

— Fixed the potential compile warning.

[2.10.6]
* New features
— Added the I3C private read/write with 0X7E address as start.

[2.10.5]
* New features
— Added I3C HDR-DDR transfer support.

[2.10.4]
* Improvements

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

[2.10.3]
* Improvements

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

[2.10.2]
* Bug Fixes

— Added workaround for errata ERR051617: I3C working with I2C mode creates the un-
intended Repeated START before actual STOP on some platforms.
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[2.10.1]
* Bug Fixes
— Fixed the issue that DAA function doesn’t wait until all Rx data is read out from FIFO
after master control done flag is set.
— Fixed the issue that DAA function could return directly although the disabled inter-
rupts are not enabled back.
[2.10.0]

* New features
— Added I3C extended IBI data support.

[2.9.0]
* Improvements

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

[2.8.2]
* Improvements

— Fixed the build warning due to armgcc strict check.

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

* Improvements

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

[2.7.1]
* Bug Fixes
— Fixed the issue that I3C slave handle STOP event before finishing data transmission.
[2.7.0]

* Fixed the CCM problem in file fsl_i3c.c.

* Fixed the FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND usage issue in
I3C_GetDefaultConfig and I3C_Init.
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[2.6.0]
 Fixed the FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND usage issue in fsl_i3c.h.

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

— I3C_GetIBIType
— I3C_GetIBIAddress
— I3C_SlaveCheckAndClearError

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

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

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

[2.5.4]

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

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

[2.5.3]

* Updated driver for new feature FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH and
FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND.

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

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

[2.5.1]

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

[2.5.0]

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

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

» Tixed MISRA 2012 violation of rule 10.3, 10.7.
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[2.4.0]
* Bug Fixes
— Fixed KkI3C_SlaveMatchedFlag interrupt is not properly handled in
I3C_SlaveTransferHandleIRQ when it comes together with interrupt
kI3C_SlaveBusStartFlag.
— Fixed the inaccurate I12C baudrate calculation in I3C_MasterSetBaudRate.
— Added new API I3C_MasterGetIBIRules to get registered IBI rules.
— Added new variable isReadTerm in struct _i3c_master_handle for transfer state routine
to check if MCTRL.RDTERM is configured for read transfer.
— Changed to emit Auto IBI in transfer state routine for slave start flag assertion.
— Fixed the slave maxWriteLength and maxReadLength does not be configured into
SMAXLIMITS register issue.
— Fixed incorrect state for IBI in I3C master interrupt transfer IRQ handle routine.
— Added isHotJoin in i3c_slave_config_t to request hot-join event during slave init.
[2.3.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4, 17.7.
— Fixed incorrect HotJoin event index in I3C_GetIBIType.
[2.3.1]
* Bug Fixes
— Fixed the issue that call of I3C_MasterTransferBlocking/I3C_MasterTransferNonBlocking
fails for the case which receive length 1 byte of data.
— Fixed the issue that STOP signal is not sent when NAK status is detected during execu-
tion of I3C_MasterTransferBlocking function.
[2.3.0]

* Improvements

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

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

— Updated I3C master non-blocking transfer model and always enable the interrupts to
be able to re-act to the slave start event and handle slave IBL

[2.2.0]
* Bug Fixes

— Fixed the issue that I3C transfer size limit to 255 bytes.
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[2.1.2]
* Bug Fixes
— Reset default hkeep value to kI3C_MasterHighKeeperNone in
I3C_MasterGetDefaultConfig
[2.1.1]
* Bug Fixes
- Fixed incorrect FIFO reset operation in I3C Master Transfer APIs.
— Fixed i3c slave IRQ handler issue, slave transmit could be underrun because tx FIFO is
not filled in time right after start flag detected.
[2.1.0]

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

[2.0.0]

« Initial version.

I3C_EDMA

[2.2.10]
* Bug Fixes
— Fixed the issue that slave start event is cleared when it has not been handled.
» Added
— Supported I3C HDR-DDR transfer with EDMA.
* Changed

— Used linked EDMA to transfer all I3C subaddress and data without handling of inter-
mediate states, simplifying code logic.

— Prepare DMA before I3C START to ensure there’s no time delay between START and
transmitting data.

— Added the MCTRLDONE flag check after START and STOP request to ensure all states
are handled properly.

[2.2.9]
* Bug Fixes
— Fixed MISRA issue rule 11.3.

— Added the master control done flag waiting code after STOP in case the bus is not idle
when transfer function finishes.
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[2.2.8]
* Improvements

— Removed I3C IRQ handler calling in the EDMA callback. Previously driver doesn’t use
the END byte which can trigger the STOP interrupt for controller sending and receiving,
now let I3C event handler deal with all I3C events.

* Bug Fixes

— Fixed the bug that the END type Tx register is not used when command length or data
length is one byte.

[2.2.7]
* Bug Fixes
— Fixed MISRA issue rule 11.6.

[2.2.6]
* New features
— Added the I3C private read/write with 0x7E address as start.

[2.2.5]
* Improvements
— Added the workaround for RT1180 I3C EDMA issue ERR052086.

[2.2.4]
* Bug Fixes

— Fixed the issue that I3C master sends the last byte data without using the END type
register.

[2.2.3]
* Bug Fixes

— Fixed issue that slave polulates the last byte when Tx FIFO may be full.

[2.2.2]
* Bug Fixes
— Fixed I3C MISRA issue rule 10.4, 11.3.

[2.2.1]
* Bug Fixes

— Fixed the issue that I3C slave send the last byte data without using the END type regis-
ter.

* Improvements

— There’s no need to reserve two bytes FIFO for DMA transfer which is for IP issue
workaround.
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[2.2.0]
* Improvements

— Deleted legacy IBI data request code.

[2.1.0]
* Bug Fixes
— Fixed MISRA issue rule 8.4, 8.6, 11.8.

[2.0.1]
* Bug Fixes
— Fixed MISRA issue rule 9.1.

[2.0.0]

 Initial version.

IRQSTEER

[2.1.4]
* Bug Fixes

— Fixed the bug that IRQSTEER_GetMasterNextInterrupt may check wrong register with
platform which has odd number of CHn_MASK registers.

[2.1.3]
* Bug Fixes
— Fixed the violation of MISRA C-2012 Rules.
[2.1.2]

* Improvements

— Cleanup the index calculation.

[2.1.1]
* Bug Fixes
— Fixed conditional compile with FSL,_SDK_DISABLE_DRIVER_CLOCK_CONTROL false.
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[2.1.0]
* New Features
— Added new APIs IRQSTEER_InterruptIsEnabled, IRQSTEER_GetMasterIrqCount.

— Added new configuration options FSL_IRQSTEER_USE_DRIVER_IRQ_HANDLER, and
FSL_IRQSTEER_ENABLE_MASTER_INT.

— Added new APIs IRQSTEER_GetMasterInterruptsStatus.

[2.0.2]
* Bug Fixes
— Fixed the violation of MISRA C-2012 Rules: 10.1,10.4, 10.7, 10.8, 12.2, 17.7, 20.7.
* New Features

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

[2.0.0]

« Initial version.

ISI

[2.2.4]
* Bug Fixes
— Fixed CERT INT31-C INT30-C violations.

[2.0.2]
* Bug Fixes

— Fixed the violations of MISRA 2012 rules: 3.1, 5.6, 5.7, 10.1, 10.3, 10.4, 10.8, 12.2, 13.2,
14.4,17.7.

[2.0.1]
* New Features

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

[2.0.0]

 Initial version.

LDB (LVDS Display Bridge)

[2.2.0]
* New feature.
— Supported data map standard setting in LDB_Init.
— Fixed split mode bit setting logic.
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[2.1.0]
* New feature.
— Supported display input 1 in 1db driver.
— Supported dilndex and dualpanellndex in LDB_Init API.

[2.0.0]

 Initial version.

LPI12C
[2.6.1]
* Bug Fixes
— Fixed coverity issues.
[2.6.0]

* New Feature
— Added common IRQ handler entry LPI2C_DriverIRQHandler.

[2.5.7]
* Improvements

— Added support for separated IRQ handlers.

[2.5.6]
* Improvements

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

[2.5.5]
* Bug Fixes
— Fixed LPI2C_Slavelnit() - allow to disable SDA/SCL glitch filter.

[2.5.4]
* Bug Fixes

— Fixed LPI2C_MasterTransferBlocking() - the return value was sometime affected by call
of LPI2C_MasterStop().

[2.5.3]
* Improvements
— Added handler for LPI2C7 and LPI2C8.

1.5. ChangeLog 75



MCUXpresso SDK Documentation, Release 25.06.00

[2.5.2]

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

[2.5.1]

* Bug Fixes

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

— Release peripheral from reset if necessary in init function.

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

[2.4.1]
* Improvements

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

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

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

[2.3.2]
* Improvements

— Initialized the EDMA configuration structure in the LPI2C EDMA driver.

[2.3.1]
* Improvements

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

* Bug Fixes

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

— Fixed bug in LPI2C_RunTransferStateMachine, that when only slave address is trans-
ferred or there is still data remaining in tx FIFO the last byte’s nack cannot be ignored.
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— Fixed bug in slave filter doze enable, that when FILTDZ is set it means disable rather
than enable.

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

— Fixed wrong default setting for LPI2C slave. If enabling the slave tx SCL stall, then
the default clock hold time should be set to 250ns according to I12C spec for 100kHz
standard mode baudrate.

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

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

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

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

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

— Fixed bug in LPI2C_MasterlInit that timeout value should be configured after baudrate,
since the timeout calculation needs prescaler as parameter which is changed during
baudrate configuration.

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

[2.2.0]
* Bug Fixes
— Fixed issue that the SCL high time, start hold time and stop setup time do not meet 12C
specification, by changing the configuration of data valid delay, setup hold delay, clock
high and low parameters.
— MISRA C-2012 issue fixed.
* Fixed rule 8.4, 13.5, 17.7, 20.8.
[2.1.12]
* Bug Fixes

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

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

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

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

[2.1.9]
* Bug Fixes

— Fixed Coverity issue of unchecked return value in I2C_RTOS_Transfer.

— Fixed Coverity issue of operands did not affect the result in LPI2C_SlaveReceive and
LPI2C_SlaveSend.

— Removed STOP signal wait when NAK detected.

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

[2.1.8]
* Bug Fixes

— Fixed the transfer issue with LPI2C_MasterTransferNonBlocking,
KLPI2C_TransferNoStopFlag, with the wait transfer done through callback in a
way of not doing a blocking transfer.
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— Fixed the issue that STOP signal did not appear in the bus when NAK event occurred.

[2.1.7]
* Bug Fixes

— Cleared the stopflag before transmission started in LPI2C_SlaveSend/LPI2C_SlaveReceive.
The issue was that LPI2C_SlaveSend/LPI2C_SlaveReceive did not handle with the re-
served stop flag and caused the next slave to send a break, and the master always
stayed in the receive data status but could not receive data.

[2.1.6]
* Bug Fixes

— Fixed driver MISRA build error and C++ build error in LPI2C_MasterSend and
LPI2C_SlaveSend.

— Reset FIFO in LPI2C Master Transfer functions to avoid any byte still remaining in FIFO
during last transfer.

— Fixed the issue that LPI2C_MasterStop did not return the correct NAK status in the bus
for second transfer to the non-existing slave address.

[2.1.5]
* Bug Fixes
— Extended the Driver IRQ handler to support LPI2C4.

— Changed to use ARRAY_SIZE(kLpi2cBases) instead of FEATURE COUNT to decide the
array size for handle pointer array.

[2.1.4]
* Bug Fixes

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

— Fixed the issue by enabling IntMajor interrupt for the command TCD and checking if
there was a linked TCD to disable the TX DMA request in LPI2C_MasterEDMACallback
API.

[2.1.3]
* Improvements

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

— Added LPI2C_MasterTransferBlocking API.
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[2.1.2]
* Bug Fixes
— In LPI2C_SlaveTransferHandleIRQ, reset the slave status to idle when stop flag was
detected.
[2.1.1]
* Bug Fixes
— Disabled the auto-stop feature in eDMA driver. Previously, the auto-stop feature was
enabled at transfer when transferring with stop flag. Since transfer was without stop
flag and the auto-stop feature was enabled, when starting a new transfer with stop
flag, the stop flag would be sent before the new transfer started, causing unsuccesful
sending of the start flag, so the transfer could not start.
— Changed default slave configuration with address stall false.
[2.1.0]

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

[2.0.0]

¢ Initial version.

LPI2C_EDMA

[2.4.4]
* Improvements

— Added support for 2KB data transfer

[2.4.3]
* Improvements

— Added support for separated IRQ handlers.
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[2.4.2]
* Improvements

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

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

LPIT

[2.1.1]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.0]
* Improvements

— Add new function LPIT_SetTimerValue to set timeout period.

[2.0.2]
* Improvements

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

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

* Bug Fixes
— Fixed MISRA C-2012 rule 17.7 violations.

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

« Initial version.

LPSPI

[2.7.1]
* Bug Fixes
— Workaround for errata ERR050607
— Workaround for errata ERR010655
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[2.7.0]
* New Feature
— Added common IRQ handler entry LPSPI_DriverIRQHandler.

[2.6.10]
* Improvements

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

[2.6.9]
* Bug Fixes
— Fixed reading of TCR register
— Workaround for errata ERR050606
[2.6.8]
* Bug Fixes
— Fixed build error when SPI_RETRY_TIMES is defined to non-zero value.
[2.6.7]
* Bug Fixes
- Fixed the txData from void * to const void * in transmit API _lpspi_master_handle and
_lpspi_slave_handle.
[2.6.6]
* Bug Fixes
— Added LPSPI register init in LPSPI_MasterInit incase of LPSPI register exist.
[2.6.5]

* Improvements

— Introduced FSL_FEATURE_LPSPI_HAS_NO_PCSCFG and FSL_FEATURE_LPSPI HAS_NO_MULTI_WIDTE
for conditional compile.

— Release peripheral from reset if necessary in init function.

[2.6.4]
* Bug Fixes
— Added LPSPI6_DriverIRQHandler for LPSPI6 instance.

[2.6.3]
* Hot Fixes
— Added macro switch in function LPSPI_Enable about ERRATA051472.
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[2.6.2]
* Bug Fixes
— Disabled Ipspi before LPSPI_MasterSetBaudRate incase of LPSPI opened.
[2.6.1]
* Bug Fixes
— Fixed return value while -calling LPSPI_WaitTxFifoEmpty in function LP-
SPI_MasterTransferNonBlocking.
[2.6.0]
* Feature
— Added the new feature of multi-IO SPI.
[2.5.3]
* Bug Fixes
- Fixed 3-wire txmask of handle vaule reentrant issue.
[2.5.2]
* Bug Fixes
— Workaround for errata ERR051588 by clearing FIFO after transmit underrun occurs.
[2.5.1]
* Bug Fixes
— Workaround for errata ERR050456 by resetting the entire module using LP-
SPIn_CR[RST] bit.
[2.5.0]
* Bug Fixes
— Workaround for errata ERR011097 to wait the TX FIFO to go empty when writing TCR
register and TCR[TXMSK] value is 1.
— Added API LPSPI_WaitTxFifoEmpty for wait the txfifo to go empty.
[2.4.7]
* Bug Fixes
— Fixed bug that the SR[REF] would assert if software disabled or enabled the LPSPI mod-
ule in LPSPI_Enable.
[2.4.6]

* Improvements

— Moved the configuration of registers for the 3-wire Ipspi mode to the LPSPI_MasterInit
and LPSPI_Slavelnit function.
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[2.4.5]
* Improvements

— Improved LPSPI_MasterTransferBlocking send performance when frame size is 1-byte.

[2.4.4]
* Bug Fixes
— Fixed LPSPI_MasterGetDefaultConfig incorrect default inter-transfer delay calculation.
[2.4.3]
* Bug Fixes
— Fixed bug that the ISR response speed is too slow on some platforms, resulting in the
first transmission of overflow, Set proper RX watermarks to reduce the ISR response
times.
[2.4.2]
* Bug Fixes
— Fixed bug that LPSPI_MasterTransferBlocking will modify the parameter txbuff and
rxbuff pointer.
[2.4.1]
* Bug Fixes
— Fixed bug that LPSPI_SlaveTransferNonBlocking can’t detect RX error.
[2.4.0]

* Improvements

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

[2.3.1]
* Improvements
— Initialized the EDMA configuration structure in the LPSPI EDMA driver.
* Bug Fixes

— Fixed bug that function LPSPI_MasterTransferBlocking should return after the trans-
fer complete flag is set to make sure the PCS is re-asserted.

[2.3.0]
e New Features

— Supported the master configuration of sampling the input data using a delayed clock
to improve slave setup time.
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[2.2.1]
* Bug Fixes

— Fixed bug in LPSPI_SetPCSContinous when disabling PCS continous mode.

[2.2.0]
* Bug Fixes

— Fixed bug in 3-wire polling and interrupt transfer that the received data is not correct
and the PCS continous mode is not working.

[2.1.0]
* Improvements

— Improved LPSPI_SlaveTransferHandleIRQ to fill up TX FIFO instead of write one data
to TX register which improves the slave transmit performance.

— Added new functional APIs LPSPI_SelectTransferPCS and LPSPI_SetPCSContinous to
support changing PCS selection and PCS continous mode.

* Bug Fixes

— Fixed bug in non-blocking and EDMA transfer APIs that kStatus_InvalidArgument is
returned if user configures 3-wire mode and full-duplex transfer at the same time, but
transfer state is already set to KLPSPI_Busy by mistake causing following transfer can
not start.

— Fixed bug when LPSPI slave using EDMA way to transfer, tx should be masked when tx
data is null, otherwise in 3-wire mode which tx/rx use the same pin, the received data
will be interfered.

[2.0.5]
* Improvements
— Added timeout mechanism when waiting certain states in transfer driver.
* Bug Fixes
— Fixed the bug that LPSPI can not transfer large data using EDMA.
— Fixed MISRA 17.7 issues.
— Fixed variable overflow issue introduced by MISRA fix.

— Fixed issue that rxFifoMaxBytes should be calculated according to transfer width
rather than FIFO width.

— Fixed issue that completion flag was not cleared after transfer completed.

[2.0.4]
* Bug Fixes

— Fixed in LPSPI_MasterTransferBlocking that master rxfifo may overflow in stall con-
dition.

— Eliminated IAR Pa082 warnings.
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.6, 11.9, 14.2, 14.4, 15.7, 17.7.

1.5. ChangeLog 85



MCUXpresso SDK Documentation, Release 25.06.00

[2.0.3]
* Bug Fixes
— Removed LPSPI _Reset from LPSPI_MasterInit and LPSPI_Slavelnit, because this API
may glitch the slave select line. If needed, call this function manually.
[2.0.2]

* New Features

— Added dummy data set up API to allow users to configure the dummy data to be trans-
ferred.

— Enabled the 3-wire mode, SIN and SOUT pins can be configured as input/output pin.

[2.0.1]
* Bug Fixes

— Fixed the bug that the clock source should be divided by the PRESCALE setting in LP-
SPI_MasterSetDelayTimes function.

— Fixed the bug that LPSPI_MasterTransferBlocking function would hang in some corner
cases.

* Optimization

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

[2.0.0]

 Initial version.

LPSPI_ EDMA

[2.4.6]
* Improvements

— Increased transmit FIFO watermark to ensure whole transmit FIFO will be used during
data transfer.

[2.4.5]
* Bug Fixes
— Fixed reading of TCR register
— Workaround for errata ERR050606
[2.4.4]

* Improvements
— Add EDMA ext API to accommodate more types of EDMA.
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[2.4.3]
* Improvements

— Supported 32K bytes transmit in DMA, improve the max datasize in LP-
SPI_MasterTransferEDMALite.

[2.4.2]
* Improvements

— Added callback status in EDMA_LpspiMasterCallback and EDMA_LpspiSlaveCallback
to check transferDone.

[2.4.1]
* Improvements
— Add the TXMSK wait after TCR setting.

[2.4.0]
e Improvements

— Separated LPSPI_MasterTransferEDMA functions to LP-
SPI_MasterTransferPrepareEDMA and LPSPI_MasterTransferEDMALite to optimize
the process of transfer.

LPTMR

[2.2.0]
* Improvements

— Updated lptmr_prescaler_clock_select_t, only define the valid options.

[2.1.1]
* Improvements
— Updated the characters from “PTMR” to “LPTMR” in
“FSL_FEATURE_PTMR_HAS_NO_PRESCALER_CLOCK_SOURCE_1_SUPPORT” feature
definition.
[2.1.0]

* Improvements
— Implement for some special devices’ not supporting for all clock sources.
* Bug Fixes

— Fixed issue when accessing CMR register.
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[2.0.2]
* Bug Fixes
— Fixed MISRA-2012 issues.
* Rule 10.1.
[2.0.1]

* Improvements

— Updated the LPTMR driver to support 32-bit CNR and CMR registers in some devices.

[2.0.0]

« Initial version.

LPUART

[2.9.1]
* Bug Fixes

— Fixed coverity issues.

[2.9.0]
* New Feature
— Added support for swap TXD and RXD pins.
— Added common IRQ handler entry LPUART_DriverIRQHandler.

[2.8.3]
* Improvements

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

[2.8.2]
* Bug Fix
— Fixed the bug that LPUART_TransferEnable16Bit controled by wrong feature macro.

[2.8.1]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
* Fixed rule-5.3, rule-5.8, rule-10.4, rule-11.3, rule-11.8.
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[2.8.0]
* Improvements

— Added support of DATA register for 9bit or 10bit data transmit in write and
read API. Such as: LPUART_WriteBlocking16bit, LPUART ReadBlocking16bit,
LPUART TransferEnable16Bit LPUART_WriteNonBlocking16bit,
LPUART_ReadNonBlocking16bit.

[2.7.7]
* Bug Fixes

— Fixed the bug that baud rate calculation overflow when srcClock_Hz is 528MHz.

[2.7.6]
* Bug Fixes

— Fixed LPUART_EnableInterrupts and LPUART_DisableInterrupts bug that blocks if the
LPUART address doesn’t support exclusive access.

[2.7.5]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.7.4]
* Improvements

— Added support for atomic register accessing in LPUART_Enablelnterrupts and
LPUART_DisableInterrupts.

[2.7.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 15.7.

[2.7.2]
* Bug Fix

— Fixed the bug that the OSR calculation error when lupart init and lpuart set baud rate.

[2.7.1]
* Improvements
— Added support for LPUART_BASE_PTRS_NS in security mode in file fsl_lpuart.c.

[2.7.0]
* Improvements

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

1.5. ChangeLog 89



MCUXpresso SDK Documentation, Release 25.06.00

[2.6.0]
* Bug Fixes
— Fixed bug that when there are multiple lpuart instance, unable to support different
ISR.
[2.5.3]
* Bug Fixes
— Fixed comments by replacing unused status flags KLPUART_NoiseErrorInRxDataRegFlag
and KkLPUART ParityErrorInRxDataRegFlag with KLPUART_NoiseErrorFlag and
KLPUART_ParityErrorFlag.
[2.5.2]
* Bug Fixes

— Fixed bug that when setting watermark for TX or RX FIFO, the value may exceed the
maximum limit.

* Improvements

— Added check in LPUART_TransferDMAHandleIRQ and
LPUART_TransferEdmaHandleIRQ to ensure if user enables any interrupts other
than transfer complete interrupt, the dma transfer is not terminated by mistake.

[2.5.1]
* Improvements
— Use separate data for TX and RX in Ipuart_transfer_t.
* Bug Fixes

— Fixed bug that when ring buffer is used, if some data is received in ring buffer first be-
fore calling LPUART_TransferReceiveNonBlocking, the received data count returned
by LPUART _TransferGetReceiveCount is wrong.

[2.5.0]
* Bug Fixes

— Added missing interrupt enable masks KLPUART MatchlInterruptEnable and
KLPUART_Match2InterruptEnable.

— Fixed bug in LPUART Enablelnterrupts, LPUART _DisableInterrupts and
LPUART_GetEnabledInterrupts that the BAUD[LBKDIE] bit field should be soc
specific.

— Fixed bug in LPUART _TransferHandleIRQ that idle line interrupt should be disabled
when rx data size is zero.

— Deleted unused status flags KLPUART NoiseErrorInRxDataRegFlag and
KLPUART_ParityErrorInRxDataRegFlag, since firstly their function are the same
as KLPUART _NoiseErrorFlag and KLPUART_ParityErrorFlag, secondly to obtain them
one data word must be read out thus interfering with the receiving process.

— Fixed bug in LPUART_GetStatusFlags that the STAT[LBKDIF], STAT[MA1F] and
STAT[MAZ2F] should be soc specific.

— Fixed bug in LPUART _ClearStatusFlags that tx/rx FIFO is reset by mistake when clear-
ing flags.
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— Fixed bug in LPUART_TransferHandleIRQ that while clearing idle line flag the other
bits should be masked in case other status bits be cleared by accident.

- Fixed bug of race condition during LPUART transfer using transactional APIs, by dis-
abling and re-enabling the global interrupt before and after critical operations on in-
terrupt enable register.

— Fixed DMA/eDMA transfer blocking issue by enabling tx idle interrupt after
DMA/eDMA transmission finishes.

* New Features

— Added APIs LPUART_GetRxFifoCount/LPUART_GetTxFifoCount to get rx/tx FIFO data
count.

— Added APIs LPUART SetRxFifoWatermark/LPUART SetTxFifoWatermark to set rx/tx
FIFO water mark.

[2.4.1]
* Bug Fixes
— Fixed MISRA advisory 17.7 issues.
[2.4.0]

* New Features

— Added APIs to configure 9-bit data mode, set slave address and send address.

[2.3.1]
* Bug Fixes
— Fixed MISRA advisory 15.5 issues.
[2.3.0]

* Improvements

— Modified LPUART_TransferHandleIRQ so that txState will be set to idle only when all
data has been sent out to bus.

— Modified LPUART_TransferGetSendCount so that this API returns the real byte count
that LPUART has sent out rather than the software buffer status.

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

[2.2.8]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
* Fixed rule-10.3, rule-14.4, rule-15.5.

— Eliminated Pa082 warnings by assigning volatile variables to local variables and using
local variables instead.

— Fixed MISRA issues.
% Fixed rules 10.1, 10.3, 10.4, 10.8, 14.4, 11.6, 17.7.

* Improvements
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— Added check for KLPUART_TransmissionCompleteFlag in LPUART_WriteBlocking,
LPUART _TransferHandleIRQ, LPUART _TransferSendDMACallback and
LPUART_SendEDMACallback to ensure all the data would be sent out to bus.

— Rounded up the calculated sbr value in LPUART_SetBaudRate and LPUART Init to
achieve more acurate baudrate setting. Changed osr from uint32_t to uint8_t since
osr’s bigest value is 31.

— Modified LPUART ReadBlocking so that if more than one receiver errors occur, all sta-
tus flags will be cleared and the most severe error status will be returned.

[2.2.7]
* Bug Fixes
- Fixed issue for MISRA-2012 check.
* Fixed rule-12.1, rule-17.7, rule-14.4, rule-13.3, rule-14.4, rule-10.4, rule-10.8, rule-
10.3, rule-10.7, rule-10.1, rule-11.6, rule-13.5, rule-11.3, rule-13.2, rule-8.3.
[2.2.6]
* Bug Fixes
— Fixed the issue of register’s being in repeated reading status while dealing with the
IRQ routine.
[2.2.5]
* Bug Fixes
— Do not set or clear the TIE/RIE bits when using LPUART_EnableTxDMA and
LPUART_EnableRxDMA.
[2.2.4]

* Improvements
— Added hardware flow control function support.

— Added idle-line-detecting feature in LPUART_TransferNonBlocking function. If an idle
line is detected, a callback is triggered with status kStatus_LPUART_IdleLineDetected
returned. This feature may be useful when the received Bytes is less than the expected
received data size. Before triggering the callback, data in the FIFO (if has FIFO) is read
out, and no interrupt will be disabled, except for that the receive data size reaches 0.

— Enabled the RX FIFO watermark function. With the idle-line-detecting feature enabled,
users can set the watermark value to whatever you want (should be less than the RX
FIFO size). Data is received and a callback will be triggered when data receive ends.

[2.2.3]
* Improvements

— Changed parameter type in LPUART_RTOS_Init struct from rtos_lpuart_config to
lpuart_rtos_config_t.

* Bug Fixes

92 Chapter 1. IMX9SVERDINEVK



MCUXpresso SDK Documentation, Release 25.06.00

— Disabled LPUART receive interrupt instead of all NVICs when reading data from ring
buffer. Otherwise when the ring buffer is used, receive nonblocking method will dis-
able all NVICs to protect the ring buffer. This may has a negative effect on other IPs
that are using the interrupt.

[2.2.2]
* Improvements
— Added software reset feature support.
— Added software reset API in LPUART Init.

[2.2.1]
* Improvements
— Added separate RX/TX IRQ number support.

[2.2.0]
* Improvements
— Added support of 7 data bits and MSB.

[2.1.1]
* Improvements
— Removed unnecessary check of event flags and assert in LPUART_RTOS_Receive.
— Added code to always wait for RX event flag in LPUART_RTOS_Receive.

[2.1.0]
* Improvements

— Update transactional APIs.

LPUART_EDMA

[2.4.0]
» Refer LPUART driver change log 2.1.0 to 2.4.0

MCM

[2.2.0]
* Improvements

— Support platforms with less features.
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[2.1.0]
e Others
— Remove byteID from mcm_lmem_fault_attribute_t for document update.
[2.0.0]

 Initial version.

MIPI_DSI

[2.0.2]
* Improvements
— More precise calculation of the values of m & n.

— Lookup table method to obtain DPHY-related parameters based on bandwidth.

[2.0.1]
* Bug Fixes.
- Fixed MISRA C-2012 issues: 10.1, 10.3, 10.4, 10.8, 21.15
[2.0.0]

 Initial version.

MSGINTR

[2.0.2]
* Improvements

— Conditional compile IRQ handlers.

[2.0.1]
* Bug Fixes
— Fixed MISRA issue rule 8.4, 11.9, 17.7.
[2.0.0]

¢ Initial version.
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MU

[2.7.0]
* New Features
— Added API MU_GetRxStatusFlags.

[2.6.0]
* New Features
— Added API MU_GetInterruptsPending.

[2.5.1]
* Bug Fixes
— Fixed the bug that MU_TriggerGeneralPurposelnterrupts and MU_TriggerInterrupts
may trigger previous triggered general purpose interrupts again by mistake.
[2.5.0]

* New Features
— Supported more than 4 general purpose interrupts.

— Added seperate APIs for general purpose interrupts.

[2.4.0]
* Improvements

— Supported the case that some features only avaiable with specific instances. These
features include Hardware Reset, Boot Peer Core, Hold Reset. When using the features
with instances which don’t support them, driver will report error.

[2.3.3]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.3.2]
* Improvements

— Supported platforms which don’t have CCRO[RSTH], CCRO[CLKE], CCRO[HR],
CCRO[HRM].

[2.3.1]
* Bug Fixes
— Fixed build error for platforms which have CCRO[RSTH], but no CCRO[NMI].
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[2.3.0]
* New features
— Added support for i. MX RT7xx.

[2.2.1]
* Bug Fixes
— Fixed issue that MU_GetInstance() is defined but never used.
[2.2.0]

* New features

— Added support for i MX RT118x.
* Bug Fixes

— Fixed general purpose interrupt bug.
* Other Changes

— Change _mu_interrupt_trigger item value.

[2.1.2]
* Bug Fixes

- Fixed bug that general purpose interrupt can’t be configured.

[2.1.1]
* Bug Fixes
— Fixed MISRA C-2012 issues.

[2.1.0]
* Improvements

— Added new enum mu_msg_reg_index_t.

[2.0.0]

« Initial version.

NETC

[2.9.1]
* Improvements

— NETC_TimerlInit() will always ignore user config->atomicMode and set it to 1 internally.
This guarantees that period updates, that change both the integer and fractional part
are always done atomically.
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[2.9.0]
* Bug Fixes

— Fixed padding in netc_tb_sgi rsp_data_t union structure for query operations on
OEXEN and IRXEN parameters.

— Fixed structure use for rate policer and stream gate request commands memset.
- Updated ERRATA 052134 to 052206.
— Fixed MII mode setting.
— Fixed 1.MX943 getting function instance.
* New Features
— Added API to Reset IRX and OEX flags in stream gate instance entry.
— Added API to configure the priority to traffic class map.

— Added APIs to query table entry and get maximum entry number for Frame Modifica-
tion Table.

— Added APIs to configure Frame preemption.
— Added APIs to configure PSRCR and PGCR registers to implement HSR feature.

— Moved PHY WRAPPER init sequence (NETC_PHYInit) implementation to SoC. And
Added 1.MX943 support.

* Improvements

— keep netc_tb_sgi_rsp_data_t local to the low level driver functions for SGI table entry
query.
— Converted to use preinitVsi callback for VSI pre-init.

— Added note for ERRATA 052167 to remind that actual MAC Tx IPG is longer than con-
figured when transmitting back-to-back packets in MII half duplex. When using MII
protocol, using full-duplex mode is recommended instead of half-duplex. If using MII
half-duplex mode, additional bandwidth loss should be expected and accounted for
due to extended IPG.

[2.8.2]
* Bug Fixes

— Fixed ingress port filter table frame attribute flags mask field issue.

[2.8.1]

* Bug Fixes
— Fixed MAC/VLAN filter operations through VSI-PSI message.
— Fixed NETC_PortConfigTxIpgPreamble compile.

* Improvements
— Enabled standard VLAN EtherTypes for i.MX95 VSIs for VLAN support.
— Added netc_timer_exttrig_index_t definition for i.MX95.
— Updated default BPCR[STAMVD] value setting to align the register reset value.
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[2.8.0]

* Bug Fixes
- Fixed ERRATA 052024.
- Fixed ERRATA 052129.
— Fixed ERRATA 052134.
- Fixed ERRATA 052031.
- Fixed ERRATA 051994.
- Fixed ERRATA 051936.

* New Features
— Added interface to reset the mark frame red parameter.
— Added support for FRER sequence generation reset.
— Added NETC Switch Tag support.
— Added the Tx offload feature support.

* Improvements

— Simplify NETC_TimerGetFreeRunningTime. Hardware synchronizes reads from
high/low registers for the free running time. No need to do it in software.

[2.7.2]
* Bug Fixes
- Fixed MISRA issue rule 4.10, 10.1, 10.3, 10.4, 10.7, 10.8, 11.3, 16.1, 16.4, 17.7.

[2.7.1]
* Bug Fixes

— Fixed Coverity issue with array out of bounds access.

[2.7.0]
* New Features
— Added VSI-PSI messaging driver.
* Bug Fixes

— Fixed the issue that EP/SWT_ReceiveFrame don’t return error status when some errors
occur.

[2.6.1]
* Bug Fixes

— Updated the MAC loopback configuration as Reference Manual.
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[2.6.0]

* New Features
— Added API to get transmit max SDU for specified port Traffic Class.
— Added API to query entry from the Rate Policing table.
— Added API to retrieve maximum rate policer entries.
— Added API to set switch port default VID separately.
— Added API to set max frame size separately.
— Added API to query FRER resource.

* Bug Fixes
— Fixed the issue that stream gate query functions don’t check return status.
— Fixed the ISF table query function operation issue.
— Fixed the wrong configuration of Tx max SDU check.
— Fixed ERRATA 051524.
- Fixed ERRATA 051649.
- Fixed ERRATA 051707.
— Fixed ERRATA 051710.
- Fixed ERRATA 051711.

* Improvements

— Factorized gbv basetime workaround code, and stop using synchronized time for the
workaround code. Synchronized time functionality should be reserved for gPTP oper-
ation.

[2.5.1]
* Improvements
— Conditional compile NETC_ETH_LINK_PMO0_COMMAND_CONFIG_HD_FCEN register.

[2.5.0]
* New Features
— Added PHY WRAPPER driver.
— Added C45 support for internal MDIO.
— Added 10G support.
* Bug Fixes
— Fixed ERRATA 051130.

— Fixed master bus and memory access.
* Improvements
— Moved platform specific code to soc driver.

— Split switch code.
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[2.4.0]
* New Features
— Added the interrupt control functions for port MAC module.

— Added setting parameters including half-duplex back pressure, port timestamp cap-
ture point, RGMII Tx clock stop state during low power idle, ports default traffic class
gating states and timer atomic writing setting.

— Added NETC_TimerInitHandle() to initialize a timer handle without modifying hard-
ware state. Required to be able to read timer from another CPU.

— Added NETC_TimerGetFreeRunningTime() to be able to read free running timer.
— Added support for ingress stream gate query.
* Improvements

— Added necessary default settings in the GetDefaultConfig functions in case some fea-
tures can’t work after initialization.

— Updated loopback function according to new bit field in CRR.
— Deleted the useless error check for ERRATA051243.

— Updated NETC_TimerGetCurrentTime() to avoid using synchronized time and be able
to read the time from different threads/cpus without locking.

— Deleted the useless priority check in NETC_PortConfigTcCBS().
* Bug Fixes
— Fixed typo in NETC_PortConfig.

[2.3.2]
* Bug Fixes
— Added workaround for ERRATA051587.
[2.3.1]
* Bug Fixes
— Fixed MISRA issue rule 10.3, 10.4, 10.8, 11.6, 11.7.
[2.3.0]
* Bug Fixes
— Added SWT_PortStop() API for ERRATA051398.
— Fixed the build error by add feature macro for port FCS Error Action feature.
— Removed duplicate code from NETC_PortEthMacGracefulStop() APL
— Fixed MISRA issue rule 8.6, 10.4, 11.9, 14.4.
[2.2.2]
* Bug Fixes

— Fixed the issue that NETC_PortSetSpeed() would overwrite the full PCR register.
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[2.2.1]
* Improvements

— Fixed cpp build warning.

[2.2.0]
* Bug Fixes

— Fixed the issue that NETC_ConfigTGSAdminList() doesn’t clear the previous command
response data status filed.

— Fixed the issue that EP_ReceiveFrameCopy(&handle, 0, NULL, 0, NULL) can’t drop error
frame.

— Fixed the issue that SWT_GetTimestampRefResp can’t get Switch Tx TS Resp with no
MgmtRxBdRing.

— Fixed the issue that RGMII Half Duplex mode misconfigured.

— Fixed the issue that missing workaround for ERR050679, ERR051246 and ERR051254.
- Fixed the issue that missing feature macro for ERR051130, ERR051202, ERR051260.

— Fixed the issue that ep/swt_tx_opt struct use wrong vlan tag tpid value.

- Fixed MISRA issue rule 5.8, 8.3, 8.12, 10.1, 10.3, 10.4, 10.6, 10.7, 10.8, 11.6, 11.8, 12.2,
14.4,15.5,15.6, 16.1, 16.3, 16.4, 17.7.

- Fixed the issue that internal MDIO read function uses wrong register.

— Fixed the issue that SWT_TxPortTGSEnable()/EP_TxPortTGSEnable() still uses the de-
fault timer after enabling the 1588 timer.

— Remove the resetCount parameter from get port discard statistic APIs because the reg-
isters required by this function have been removed from hardware design.

— Fixed the issue that SWT/EP_ReclaimTxDesc() can’t call reclaim callback for each full
frame.

— Fixed the issue in NETC_TimerAdjustFreq().
* New Features
— Added the support for 1588 One-Step timestamp when chip doesn’t have ERR051255.
— Added APIs to get dynamic table remaining available entry numbers.
— Added APIs to get static table number of entries.
e Improvements
— Return detail error status instead of kStatus_Fail in NTMP APIs.
— Rename feature macros and move them into the feature file.

— Optimize the implementation of the NETC_TimerAddOffset() function to avoid
change the TMR _CNT_L/H registers, and add required procedure for «call
NETC_TimerAddOffset() API in the comments.

— Update the SWT_FMDUpdateTableEntry()/SWT_FMDQueryTableEntry() APIs to make
them use internel table buffer.

— Update SWT_TxPortTGSEnable()/EP_TxPortTGSEnable() to make it can config the de-
fault administration gate control list gates’ state.

— Use TMR_SRT_L/H instead of TMR_CUR_TIMER when want to get current 1588 timer
value.
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[2.1.0]
* Bug Fixes
— Fixed the issue that EP_RxL.2MFInit doesn’t set the multicast promiscuous correctly.
— Fixed the timer add offset issue.

— Fixed the issue that all ENETC/Switch PCIe functions must be enabled firstly before
triggering EP/SWT NTMP access and MSIX messages.

— Fixed RT1180 NETC errata 051202: Configure Tx MAC to wait until 32 bytes of data are
built up in the transmit FIFO before beginning transmission on the link.

— Added workaround for RT1180 NETC errata 051130: C Egress time gate scheduling can
get corrupted when functional level reset is applied or when time gating is disabled.

— Fixed bugs in statistic APIs.

* New Features
— Added the support for EP VSI transmission and PSI-VSI message exchanging.
— Added EP receive regular frame zero-copy support.

— Integrated EMDIO support in NETC MDIO driver for accessing PHY when EP/Switch
function isn’t enabled.

— Added Timer and Switch MSIX table configuration support.

— Added update entry APIs for IPF/VF/FDB/L2MCEF/IS/ISF/SGI/RP/FM/ET/ISEQG tables,
and search entry APIs for FDB/L2MCF table.

— Added Ingress buffer pool table config APIs.

— Added MAC Tx padding and Rx min/max frame size configuration to support Tx/Rx
frames smaller than 64 bytes.

— Added API to do graceful Stop for ETH MAC.
* Improvements

— Used Rx buffer address array provided by application instead of buffer start address
with contiguous memory to make the Rx buffer setup more flexible.

— Added ring and userData parameter in the Tx reclaim callback.
— Updated NETC hardware layer folder name from ‘hw’ to ‘netc_hw’.

— Stored necessary EP and SWT configurations constant in handle structure instead of
storing pointer which forces appliction to keep static configuration structure data.

— Updated NETC_MsixXxx to EP_MsixXxx to differentiate with corresponding
SWT/Timer MSIX configuration APIs.

— Aligned TGSL/SGCL API with enet_gqos high-level driver.
— Updated EP/Switch config structure to include all port related config.

— Updated Switch transfer API only send management frame (Direct enqueue and Switch
Port Masquerading) and only receive Host Reason no-zero frames.

— Updated EP transfer API only send/receive regular frames.

— Updated Switch/EP handle to make them use independent cache maintain, alloc/free
memory and reclaimCallback functions.

[2.0.0]

« Initial version.
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PDM
[2.9.2]
* Bug Fixes
- Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 12.4.
[2.9.1]
* Bug Fixes
— Fixed the issue that the driver still enters the interrupt after disabling clock.
[2.9.0]

¢ Improvements

* Added feature FSL_FEATURE_PDM_HAS_DECIMATION_FILTER BYPASS to config
CTRL_2[DEC_BYPASS] field.

* Modify code to make the OSR value is not limited to 16.

[2.8.1]
¢ Improvements

e Added feature FSL_FEATURE PDM_HAS NO DOZEN to handle nonexistent
CTRL_1[DOZEN] field.

[2.8.0]
* Improvements

* Added feature FSL_FEATURE_PDM_HAS_NO_HWVAD to remove the support of hadware
voice activity detector.

* Added feature FSL_FEATURE_PDM_HAS_NO_FILTER BUFFER to remove the support of
FIR_RDY bitfield in STAT register.

[2.7.4]
* Bug Fixes
— Fixed driver can not determine the specific float number of clock divider.
— Fixed PDM_ValidateSrcClockRate calculates PDM channel in wrong method issue.
[2.7.3]

* Improvements

* Added feature FSL_FEATURE_PDM_HAS_NO_VADEF to remove the support of VADEF bit-
field in VADO_STAT register.

[2.7.2]
* Improvements

* Added feature FSL_FEATURE_PDM_HAS NO_MINIMUM_CLKDIV to decide whether the
minimum clock frequency division is required.
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[2.7.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4, 10.3, 10.1, 10.4, 14.4
[2.7.0]

* Improvements

— Added api PDM_EnableHwvadInterruptCallback to support handle hwvad IRQ in PDM
driver.

— Corrected the sample rate configuration for non high quality mode.

— Added api PDM_SetChannelGain to support adjust the channel gain.

[2.6.0]
* Improvements
— Added new features FSL_FEATURE_PDM_HAS_STATUS_LOW_FREQ/FSL_FEATURE_PDM_HAS_DC_OUT

[2.5.0]
* Bug Fixes

— Fixed violations of the MISRA C-2012 rules 8.4, 16.5, 10.4, 10.3, 10.1, 11.9, 17.7, 10.6,
14.4,11.8, 11.6.

[2.4.1]
* Bug Fixes
— Fixed MDK 66-D warning in pdm driver.

[2.4.0]
* Improvements

— Added api PDM_TransferSetChannelConfig/PDM_ReadFifo to support read different
width data.

- Added feature FSL_FEATURE_PDM_HAS_RANGE_CTRL and api
PDM_ClearRangeStatus/PDM_GetRangeStatus for range register.

* Bug Fixes
— Fixed violation of MISRA C-2012 Rule 14.4, 10.3, 10.4.

[2.3.0]
* Improvements

— Enabled envelope/energy voice detect mode by adding apis
PDM_SetHwvadInEnvelopeBasedMode/PDM_SetHwvadInEnergyBasedMode.

— Added feature FSL_FEATURE_PDM_CHANNEL _NUM for different SOC.

104 Chapter 1. IMX9SVERDINEVK



MCUXpresso SDK Documentation, Release 25.06.00

[2.2.1]
* Bug Fixes
- Fixed violation of MISRA C-2012 Rule 10.1, 10.3, 10.4, 10.6, 10.7, 11.3, 11.8, 14.4, 17.7,
18.4.
— Added medium quality mode support in function PDM_SetSampleRateConfig.
[2.2.0]

* Improvements

— Added api PDM_SetSampleRateConfig to improve user experience and marked api
PDM_SetSampleRate as deprecated.

[2.1.1]
* Improvements

* Used new SDMA API SDMA_SetDoneConfig instead of SDMA_EnableSwDone for PDM SDMA
driver.

[2.1.0]
* Improvements

— Added software buffer queue for transactional API.

[2.0.1]
¢ Improvements
— Improved HWVAD feature.
[2.0.0]

 Initial version.

PDM_EDMA

[2.6.5]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8.

[2.6.4]
* Improvements

— Add handling for runtime change of number of linked transfers

[2.6.3]
* Improvements
— Add EDMA ext API to accommodate more types of EDMA.
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[2.6.2]
* Improvements

— Add macro MCUX_SDK PDM_EDMA_PDM_ENABLE_INTERNAL to let the user decide
whether to enable it when calling PDM_TransferReceiveEDMA.

[2.6.1]
* Bug Fixes
— Fixed violation of MISRA C-2012 Rule 10.3, 10.4.
[2.6.0]

* Improvements
— Updated api PDM_TransferReceiveEDMA to support channel block interleave transfer.

— Added new api PDM_TransferSetMultiChannellnterleaveType to support channel in-
terleave type configurations.

[2.5.0]
» Refer PDM driver change log 2.1.0 to 2.5.0

RGPIO

[2.1.0]
* New feature:
— Added API RGPIO_EnablePortInput()
— Added API RGPIO_SetPinInterruptConfig()
— Added API RGPIO_GetPinsInterruptFlags()
— Added API RGPIO_ClearPinsInterruptFlags()

[2.0.3]
* Improvements:

— Enhanced FGPIO_PinlInit to enable clock internally.

[2.0.2]
* Bug fix
— MISRA C-2012 issue fixed.

* Fix rules, containing: rule-10.3, rule-14.4, rule-15.5.
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[2.0.1]
* API Interface Change:

— Refined naming of API while keep all original APIs with marking them as deprecated.
The original API will be removed in the next release. The main change is to update API
with prefix of _PinXXX() and _PortXXX().

[2.0.0]

 Initial version.

SAI

[2.4.7]
* Added conditional support for bit clock swap feature
* Added common IRQ handler entry SAI_DriverIRQHandler.

[2.4.6]
* Bug Fixes
— Fixed the IAR build warning.
[2.4.5]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 12.4.
[2.4.4]
* Bug Fixes
— Fixed enumeration sai_fifo_combine_t - add RX configuration.
[2.4.3]
* Bug Fixes
— Fixed enumeration sai_fifo_combine_t value configuration issue.
[2.4.2]

* Improvements

— Release peripheral from reset if necessary in init function.

[2.4.1]
* Bug Fixes

— Fixed bitWidth incorrectly assigned issue.
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[2.4.0]
* Improvements

— Removed deprecated APIs.

[2.3.8]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4.
[2.3.7]

* Improvements
— Change feature “FSL,_FEATURE_SAI_FIFO_COUNT” to “FSL_FEATURE_SAI_HAS_FIFO”.

— Added feature “FSL_FEATURE_SAI FIFO_COUNTn(x)” to align SAI fifo count function
with IP in function

[2.3.6]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 5.6.
[2.3.5]

* Improvements

— Make driver to be aarch64 compatible.

[2.3.4]
* Bug Fixes
— Corrected the fifo combine feature macro used in driver.
[2.3.3]
* Bug Fixes
— Added bit clock polarity configuration when sai act as slave.
— Fixed out of bound access coverity issue.
— Fixed violations of MISRA C-2012 rule 10.3, 10.4.
[2.3.2]
* Bug Fixes
— Corrected the frame sync configuration when sai act as slave.
[2.3.1]
* Bug Fixes

— Corrected the peripheral name in function SAIO_DriverIRQHandler.
- Fixed violations of MISRA C-2012 rule 17.7.
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[2.3.0]
* Bug Fixes

— Fixed the build error caused by the SOC has no fifo feature.

[2.2.3]
* Bug Fixes

— Corrected the peripheral name in function SAIO_DriverIRQHandler.

[2.2.2]

* Bug Fixes
— Fixed the issue of MISRA 2004 rule 9.3.
— Fixed sign-compare warning.
— Fixed the PA082 build warning.
- Fixed sign-compare warning.
— Fixed violations of MISRA C-2012 rule 10.3,17.7,10.4,8.4,10.7,10.8,14.4,17.7,11.6,10.1,10.6,8.4,14.3,16.4,1¢
— Allow to reset Rx or Tx FIFO pointers only when Rx or Tx is disabled.

* Improvements
— Added 24bit raw audio data width support in sai sdma driver.

— Disabled the interrupt/DMA request in the SAI_Init to avoid generates unexpected sai
FIFO requests.

[2.2.1]
* Improvements
— Added mclk post divider support in function SAI_SetMasterClockDivider.
— Removed useless configuration code in SAI_RxSetSerialDataConfig.
* Bug Fixes

— Fixed the SAI SDMA driver build issue caused by the wrong structure member name
used in the function SAI_TransferRxSetConfigSDMA/SAI_TransferTxSetConfigSDMA.

— Fixed BAD BIT SHIFT OPERATION issue caused by the
FSL_FEATURE_SAI_CHANNEL_COUNTN.

— Applied ERR05144: not set FCONT = 1 when TMR > 0, otherwise the TX may not work.

[2.2.0]
* Improvements
— Added new APIs for parameters collection and simplified user interfaces:

* SAI_Init

% SAI_SetMasterClockConfig

* SAI TxSetBitClockRate

* SAI_TxSetSerialDataConfig

* SAI_TxSetFrameSyncConfig
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* SAI_TxSetFifoConfig

* SAI_TxSetBitclockConfig

* SAI_TxSetConfig

* SAI_TxSetTransferConfig

* SAI_RxSetBitClockRate

* SAI_RxSetSerialDataConfig
* SAI_RxSetFrameSyncConfig
* SAI_RxSetFifoConfig

* SAI_RxSetBitclockConfig

* SAI_RXSetConfig

* SAI_RxSetTransferConfig

* SAI_GetClassicI2SConfig

* SAI_GetLeftJustifiedConfig
* SAI_GetRightJustifiedConfig
* SAI_GetTDMConfig

[2.1.9]
* Improvements
— Improved SAI driver comment for clock polarity.
— Added enumeration for SAI for sample inputs on different edges.

— Changed FSL_FEATURE_SAI_CHANNEL_COUNT to FSL_FEATURE_SAI_CHANNEL_COUNTn(base)
for the difference between the different SAI instances.

* Added new APIs:
— SAI TxSetBitClockDirection
— SAI_RxSetBitClockDirection
— SAI RxSetFrameSyncDirection

— SAI_TxSetFrameSyncDirection

[2.1.8]
* Improvements
— Added feature macro test for the sync mode2 and mode 3.

— Added feature macro test for masterClockHz in sai_transfer_format _t.

[2.1.7]
* Improvements
— Added feature macro test for the mclkSource member in sai_config t.
— Changed “FSL_FEATURE_SAI5_SAI6_SHARE_IRQ” to “FSL_FEATURE_SAI_SAI5_SAI6_SHARE_IRQ”.
— Added #ifndef #endif check for SAI_XFER_QUEUE_SIZE to allow redefinition.

* Bug Fixes
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— Fixed build error caused by feature macro test for mclkSource.

[2.1.6]
¢ Improvements
— Added feature macro test for mclkSourceClockHz check.
— Added bit clock source name for general devices.
* Bug Fixes

- Fixed incorrect channel numbers setting while calling RX/TX set format together.

[2.1.5]
* Bug Fixes
— Corrected SAI3 driver IRQ handler name.
— Added 1254/5/6 IRQ handler.

— Added base in handler structure to support different instances sharing one IRQ num-
ber.

* New Features
— Updated SAI driver for MCR bit MICS.
— Added 192 KHZ/384 KHZ in the sample rate enumeration.
— Added multi FIFO interrupt/SDMA transfer support for TX/RX.
— Added an API to read/write multi FIFO data in a blocking method.
— Added bclk bypass support when bclk is same with mclk.

[2.1.4]
* New Features

— Added an API to enable/disable auto FIFO error recovery in platforms that support this
feature.

— Added an API to set data packing feature in platforms which support this feature.

[2.1.3]
* New Features

— Added feature to make I2S frame sync length configurable according to bitWidth.

[2.1.2]
* Bug Fixes
— Added 24-bit support for SAI eDMA transfer. All data shall be 32 bits for send/receive,
as eDMA cannot directly handle 3-Byte transfer.
[2.1.1]

* Improvements

— Reduced code size while not using transactional API.
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[2.1.0]
* Improvements
— API name changes:
* SAI_GetSendRemainingBytes -> SAI_GetSentCount.
* SAI_GetReceiveRemainingBytes -> SAI_GetReceivedCount.
# All names of transactional APIs were added with “Transfer” prefix.
* All transactional APIs use base and handle as input parameter.
# Unified the parameter names.
* Bug Fixes
— Fixed WLC bug while reading TCSR/RCSR registers.

— Fixed MOE enable flow issue. = Moved MOE enable after MICS settings in
SAI_TxInit/SAI_RxInit.

[2.0.0]

* Initial version.

SAI_EDMA

[2.7.3]
* Bug Fixes
- Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 12.4.

[2.7.2]
* Improvements
- Add macros MCUX_SDK_SAI_EDMA_TX_ENABLE_INTERNAL and
MCUX_SDK_SAI_EDMA_RX_ENABLE_INTERNAL to let the user decide whether to
enable SAI when calling SAI_TransferSendEDMA/SAI_TransferReceiveEDMA.
[2.7.1]

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

[2.7.0]
* Improvements

— Updated api SAI_TransferReceiveEDMA to support voice channel block interleave
transfer.

— Updated api SAI_TransferSendEDMA to support voice channel block interleave trans-
fer.

— Added new api SAI_TransferSetInterleaveType to support channel interleave type con-
figurations.
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[2.6.0]
* Improvements

— Removed deprecated APIs.

[2.5.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 20.7.
[2.5.0]

* Improvements

— Added new api SAI_TransferSendLoopEDMA/SAI_TransferReceiveLoopEDMA to sup-
port loop transfer.

— Added multi sai channel transfer support.

[2.4.0]
* Improvements

— Added new api SAI_TransferGetValidTransferSlotsEDMA which can be used to get
valid transfer slot count in the sai edma transfer queue.

— Deprecated the api SAI_TransferRxSetFormatEDMA and
SAI TransferTxSetFormatEDMA.

* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3,10.4.

[2.3.2]
» Refer SAI driver change log 2.1.0 to 2.3.2

SAR_ADC

[2.3.0]
* New Feature

— Added new feature macro a for compatibility with ADCs on some platforms where
some instances do not support group3.

[2.2.0]
* New Feature

— Added new features to compatible with new platforms.

[2.1.1]
* Improvement

— Change ADC sample rate phase duration default value from 0x08 to 0x14.
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[2.1.0]
* New Feature

— Added ADC_StopConvChain function to support stop scan in normal conversion scan
operation mode.

[2.0.3]
* Bug Fixes
- Fixed the array name usage error in function ADC_GetInstance.
[2.0.2]
* Bug Fixes
— Fixed MISRA issues.
[2.0.1]
* Bug Fixes
— Fixed the bug that when calling function ADC_EnableWdgThresholdInt() in function
ADC_SetAnalogWdgConfig(), the parameter was passed incorrectly.
[2.0.0]

 Initial version.

SEMAA42

[2.1.0]
* New Features

— Added SEMA42_BUSY POLL_COUNT parameter to prevent infinite polling loops in
SEMAA42 operations.

— Added timeout mechanism to all polling loops in SEMA42 driver code.
* Improvements

— Updated SEMA42_Lock function to return status_t instead of void for better error han-
dling.

— Enhanced documentation to clarify timeout behavior and return values.

[2.0.4]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.3]
* Improvements
— Changed to implement SEMA42_ILock base on SEMA42_TryLock.
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[2.0.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.

[2.0.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3,10.4, 14.4, 18.1.

[2.0.0]

¢ Initial version.

TEMPSENSOR

[2.0.1]
* Bug Fixes
— Fixed MISRA issues.

[2.0.0]

 Initial version.

TPM

[2.3.5]
* New Feature
— Added IRQ handler entry for TPM2.

[2.3.4]
* New Feature
— Added common IRQ handler entry TPM_DriverIRQHandler.

[2.3.3]
* Improvements

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

[2.3.2]
* Bug Fixes

— Fixed ERR008085 TPM writing the TPMx_MOD or TPMx_CnV registers more than once
may fail when the timer is disabled.
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[2.3.1]
* Bug Fixes
— Fixed compilation error when macro FSL_SDK_DISABLE_DRIVER_CLOCK_CONTROL is
1.
[2.3.0]

* Improvements

— Create callback feature for TPM match and timer overflow interrupts.

[2.2.4]
* Improvements
- Add feature macros(FSL_FEATURE_TPM_HAS_GLOBAL_TIME_BASE_EN,
FSL_FEATURE_TPM_HAS_GLOBAL_TIME_BASE_SYNC).
[2.2.3]

e Improvements

— Release peripheral from reset if necessary in init function.

[2.2.2]
* Bug Fixes
- Fixed violations of MISRA C-2012 rule 10.4.
[2.2.1]
* Bug Fixes
— Fixed CCM issue by splitting function from TPM_SetupPwm() function to reduce func-
tion complexity.
- Fixed violations of MISRA C-2012 rule 17.7.
[2.2.0]

e Improvements
— Added TPM_SetChannelPolarity to support select channel input/output polarity.

— Added TPM_EnableChannelExtTrigger to support enable external trigger input to be
used by channel.

— Added TPM_CalculateCounterClkDiv to help calculates the counter clock prescaler.
— Added TPM_GetChannelValue to support get TPM channel value.
— Added new TPM configuration.
* syncGlobalTimeBase
* extTriggerPolarity
* chnlPolarity
— Added new PWM signal configuration.
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* secPauseLevel
* Bug Fixes

— Fixed TPM_SetupPwm can’t configure 0% combined PWM issues.

[2.1.1]
* Improvements

— Add feature macro for PWM pause level select feature.

[2.1.0]
* Improvements
— Added TPM_EnableChannel and TPM_DisableChannel APIs.
— Added new PWM signal configuration.
* pauseLevel - Support select output level when counter first enabled or paused.

* enableComplementary - Support enable/disable generate complementary PWM
signal.

* deadTimeValue - Support deadtime insertion for each pair of channels in combined
PWM mode.

* Bug Fixes

— Fixed issues about channel MSnB:MSnA and ELSnB:ELSnA bit fields and CnV register
change request acknowledgement. Writes to these bits are ignored when the interval
between successive writes is less than the TPM clock period.

[2.0.8]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1, 10.4,10.7 and 14.4.

[2.0.7]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4 and 17.7.

[2.0.6]
* Bug Fixes

— Fixed Out-of-bounds issue.

[2.0.5]
* Bug Fixes
— Fixed MISRA-2012 rules.
% Rule 10.6, 10.7
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[2.0.4]
* Bug Fixes
— Fixed ERR050050 in functions TPM_SetupPwm/TPM_UpdatePwmDutycycle. When
TPM was configured in EPWM mode as PS = 0, the compare event was missed on the
first reload/overflow after writing 1 to the CnV register.
[2.0.3]
* Bug Fixes
— MISRA-2012 issue fixed.
* Fixed rules: rule-12.1, rule-17.7, rule-16.3, rule-14.4, rule-1.3, rule-10.4, rule-10.3,
rule-10.7, rule-10.1, rule-10.6, and rule-18.1.
[2.0.2]
* Bug Fixes
— Fixed issues in functions TPM_SetupPwm/TPM_UpdateChnlEdgeLevelSelect
/TPM_SetupInputCapture/TPM_SetupOutputCompare/TPM_SetupDualEdgeCapture,
wait acknowledgement when the channel is disabled.
[2.0.1]
* Bug Fixes
— Fixed TPM_UpdateChnIEdgeLevelSelect ACK wait issue.
— Fixed the issue that TPM_SetupdualEdgeCapture could not set FILTER register.
— Fixed TPM_UpdateChnEdgeLevelSelect ACK wait issue.
[2.0.0]

 Initial version.

TRDC
[2.2.1]
* Bug Fixes:
— Fix MISRA violations.
[2.2.0]

* New Features:
— Supported SoCs that do not have all TRDC modules.
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[2.1.0]
* Bug Fixes:
- Fix MISRA violations.
— Fixed wrong operation of domain mask in TRDC_MbcNseClearAll and
TRDC_MrcDomainNseClear.
[2.0.0]

 Initial version.

TSTMR

[2.0.2]
* Improvements
— Support 24MHz clock source.
* Bugfix
— Fix MISRA C-2012 Rule 10.4 issue.

— Read of TSTMR HIGH must follow TSTMR LOW atomically: require masking interrupt
around 2 LSB / MSB accesses.

[2.0.1]
* Bugfix
— Restrict to read with 32-bit accesses only.
— Restrict that TSTMR LOW read occurs first, followed by the TSTMR HIGH read.
[2.0.0]

 Initial version.

1.6 Driver API Reference Manual

This section provides a link to the Driver API RM, detailing available drivers and their usage to
help you integrate hardware efficiently.

MIMX9596

1.7 Middleware Documentation

Find links to detailed middleware documentation for key components. While not all onboard
middleware is covered, this serves as a useful reference for configuration and development.
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1.7.1 Multicore

multicore

1.7.2 FreeRTOS

FreeRTOS

1.7.3 1wIP

Iwip
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2.1 CACHE: ARMV7-M7 CACHE Memory Controller

static inline void L1ICACHE_ EnableICache(void)
Enables cortex-m7 L1 instruction cache.

static inline void LICACHE_ DisableICache(void)
Disables cortex-m7 L1 instruction cache.

static inline void LICACHE _ InvalidateICache(void)
Invalidate cortex-m7 L1 instruction cache.

void LICACHE_ InvalidateICacheByRange(uint32_t address, uint32_t size_byte)
Invalidate cortex-m7 L1 instruction cache by range.

Note: The  start address and  size_byte should be  32-
byte(FSL_FEATURE_L1ICACHE_LINESIZE_BYTE) aligned. The startAddr here will be
forced to align to L1 I-cache line size if startAddr is not aligned. For the size_byte, ap-
plication should make sure the alignment or make sure the right operation order if the
size_byte is not aligned.

Parameters
¢ address — The start address of the memory to be invalidated.
* size_byte — The memory size.
static inline void L1CACHE_ EnableDCache(void)
Enables cortex-m7 L1 data cache.
static inline void L1CACHE_ DisableDCache(void)
Disables cortex-m7 L1 data cache.
static inline void L1CACHE_ InvalidateDCache(void)
Invalidates cortex-m7 L1 data cache.
static inline void L1CACHE_ CleanDCache(void)
Cleans cortex-m7 L1 data cache.

static inline void L1CACHE_ CleanInvalidateDCache(void)
Cleans and Invalidates cortex-m7 L1 data cache.
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static inline void L1CACHE_ InvalidateDCacheByRange(uint32_t address, uint32_t size_byte)

Invalidates cortex-m7 L1 data cache by range.

Note: The start  address and  size_byte  should be 32-
byte(FSL_FEATURE_L1DCACHE_LINESIZE_BYTE) aligned. The startAddr here will be
forced to align to L1 D-cache line size if startAddr is not aligned. For the size_byte,
application should make sure the alignment or make sure the right operation order if the
size_byte is not aligned.

Parameters
* address — The start address of the memory to be invalidated.

* size_ byte — The memory size.

static inline void L1ICACHE_ CleanDCacheByRange(uint32_t address, uint32_t size_byte)

Cleans cortex-m7 L1 data cache by range.

Note: The start address and size_byte should be 32-
byte(FSL_FEATURE_L1DCACHE_LINESIZE_BYTE) aligned. The startAddr here will be
forced to align to L1 D-cache line size if startAddr is not aligned. For the size_byte,
application should make sure the alignment or make sure the right operation order if the
size_byte is not aligned.

Parameters
* address — The start address of the memory to be cleaned.

* size_byte — The memory size.

static inline void L1CACHE_ CleanInvalidateDCacheByRange(uint32_t address, uint32_t

size_byte)
Cleans and Invalidates cortex-m7 L1 data cache by range.

Note: The start address and size_byte should be 32-
byte(FSL_FEATURE_L1DCACHE_LINESIZE_BYTE) aligned. The startAddr here will be
forced to align to L1 D-cache line size if startAddr is not aligned. For the size_byte,
application should make sure the alignment or make sure the right operation order if the
size_byte is not aligned.

Parameters
¢ address — The start address of the memory to be clean and invalidated.

* size_byte — The memory size.

void ICACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)

Invalidates all instruction caches by range.

Both cortex-m7 L1 cache line and L2 PL310 cache line length is 32-byte.

Note: address and size should be aligned to cache line size 32-Byte due to the cache oper-
ation unit is one cache line. The startAddr here will be forced to align to the cache line size
if startAddr is not aligned. For the size_byte, application should make sure the alignment
or make sure the right operation order if the size_byte is not aligned.
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Parameters
* address — The physical address.
* size_byte — size of the memory to be invalidated.

void DCACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates all data caches by range.

Both cortex-m7 L1 cache line and L2 PL310 cache line length is 32-byte.

Note: address and size should be aligned to cache line size 32-Byte due to the cache oper-
ation unit is one cache line. The startAddr here will be forced to align to the cache line size
if startAddr is not aligned. For the size_byte, application should make sure the alignment
or make sure the right operation order if the size_byte is not aligned.

Parameters
* address — The physical address.
* size_byte — size of the memory to be invalidated.

void DCACHE_ CleanByRange(uint32_t address, uint32_t size_byte)
Cleans all data caches by range.

Both cortex-m7 L1 cache line and L2 PL310 cache line length is 32-byte.

Note: address and size should be aligned to cache line size 32-Byte due to the cache oper-
ation unit is one cache line. The startAddr here will be forced to align to the cache line size
if startAddr is not aligned. For the size_byte, application should make sure the alignment
or make sure the right operation order if the size_byte is not aligned.

Parameters
* address — The physical address.
* size byte — size of the memory to be cleaned.

void DCACHE_ CleanInvalidateByRange(uint32_t address, uint32_t size_byte)
Cleans and Invalidates all data caches by range.

Both cortex-m7 L1 cache line and L2 PL310 cache line length is 32-byte.

Note: address and size should be aligned to cache line size 32-Byte due to the cache oper-
ation unit is one cache line. The startAddr here will be forced to align to the cache line size
if startAddr is not aligned. For the size_byte, application should make sure the alignment
or make sure the right operation order if the size_byte is not aligned.

Parameters
* address — The physical address.
* size_ byte — size of the memory to be cleaned and invalidated.

FSL CACHE_ DRIVER_VERSION
cache driver version 2.0.4.
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2.2 CAMERA MIX CSR: Camera Domain Block Control

uint32_t CAMERACSR_ GetPixelDatalndex(csi2rx_payload_t datatype)
Get CAMERA CSR Pixel Data type index. This function get pinxe index by data type.

Parameters
* camera_ csr — BLK_CTRL_CAMERAMIX module periperal address.

void CAMERACSR,_PixelFormatting(BLK_CTRL_CAMERAMIX_Type *camera_csr,
camera_csr_pixel formatting config_t *config)

introduce function CAMERACSR_PixelFormatting. This function control the data process
channel from CSI host to ISI pixel link module.

Parameters
* camera_ cstr — BLK_CTRL_CAMERAMIX module periperal address.
* config — pixel link module camera_csr formatting configuration structure.

FSL Camera_ Csr DRIVER VERSION
Camera Csr driver version.

typedef struct _camera_csr_pixel formatting _config camera_ csr_pixel formatting config t
CAMERA CSR configuration.

typedef struct pixel link_transfer_pixel_data pixel_link_transfer pixel data_t
bool enablePixelDataRoute
whether enable pixel data route to a new channel.

bool enableNonPixelDataRoute
whether enable non-pixel data route to a new channel.

bool enableRAW 32

whether enable RAW32 mode for specific channel which up to 4 pixels per clock cycle can
be transported.

csiZrx_payload_t PixelDataType
transport pixel data type.

uint32_t NonPixelDataType
transport non-pixel data type.

uint8_t PixelDataNewVc
new virtual channel on which the pixel data are transported.

uint8_t NonPixelDataNewVc
new virtual channel on which the non pixel data are transported.

uint32_t mipiVc
virtual channel from csi host idi interface.

uint8_t csiinterface
csi ininterface number

csi2rx_payload_t datatype
uint8_t index

struct _ camera_ csr_ pixel formatting config
#include <fsl_camera_csr.h> CAMERA CSR configuration.

struct pixel link transfer_ pixel data
#include <fsl_camera_csrh>
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2.3 Clock Driver

2.4 Csi2rx

enum _csi2rx_data_ lane
CSI2RX data lanes.

Values:

enumerator kCSI2RX_DataLane0
Data lane 0.

enumerator kCSI2RX_DataLanel
Data lane 1.

enumerator kCSI2RX_DataLane2
Data lane 2.

enumerator kCSI2RX_DatalLane3
Data lane 3.

enum _ csi2rx_ payload

CSI2RX payload type.

Values:

enumerator kCSI2RX_DataTypeFS
Frame Start.

enumerator kCSI2RX DataTypeFE
Frame End.

enumerator kCSI2RX_DataTypeLsS
Line Start.

enumerator kCSI2RX_DataTypeLE
Line End.

enumerator kCSI2RX_ DataTypeEOT
End of transmission.

enumerator kCSI2RX_DataTypeGenericl
Data type generic short 1.

enumerator kCSI2RX_ DataTypeGeneric2
Data type generic short 2.

enumerator kCSI2RX_ DataTypeGeneric3
Data type generic short 3.

enumerator kCSI2RX_ DataTypeGeneric4
Data type generic short 4.

enumerator kCSI2RX_DataTypeGenerich
Data type generic short 5.

enumerator kCSI2RX_ DataTypeGeneric6
Data type generic short 6.

enumerator kCSI2RX_DataTypeGeneric7
Data type generic short 7.
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enumerator kCSI2RX_DataTypeGeneric8
Data type generic short 8.

enumerator kCSI2RX_DataTypeNULL
NULL.

enumerator kCSI2RX_DataTypeBlanking
Blanking.

enumerator kCSI2RX_DataTypeEmbedded
Embedded.

enumerator kCSI2RX_DataTypeYUV420_8Bit
YUV420 8 hit.

enumerator kCSI2RX_DataTypeYUV420_10Bit
YUV420 10 bit.

enumerator kCSI2RX_DataTypeYUV420_8BitLegacy
Legacy YUV420 8 bit.

enumerator kCSI2RX_DataTypeYUV420_8BitCS
YUV420 8 hit CS.

enumerator kCSI2RX_DataTypeYUV420__10BitCS
YUV420 10 bit CS.

enumerator kCSI2RX_DataTypeYUV422_ 8Bit
YUV422 8 hit.

enumerator kCSI2RX_DataTypeYUV422_ 10Bit
YUV422 10 bit.

enumerator kCSI2RX_ DataTypeRGB444
RGB444.

enumerator kCSI2RX_DataTypeRGB555
RGB555.

enumerator kCSI2RX_DataTypeRGB565
RGB565.

enumerator kCSI2RX_DataTypeRGB666
RGB666.

enumerator kCSI2RX_DataTypeRGBS888
RGB88S.

enumerator kCSI2RX_DataTypeRAW28
RAW28.

enumerator kCSI2RX_DataTypeRAW24
RAW24.

enumerator kCSI2RX_DataTypeRAWG6
RAWS.

enumerator kCSI2RX_DataTypeRAWT
RAWT.

enumerator kCSI2RX_DataTypeRAWS
RAWS.
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enumerator kCSI2RX_DataTypeRAW10
RAW10.

enumerator kCSI2RX_DataTypeRAW12
RAW12.

enumerator kCSI2RX_DataTypeRAW14
RAW14.

enumerator kCSI2RX_DataTypeRAW16
RAW16.

enumerator kCSI2RX_DataTypeRAW20
RAW?20.

enumerator kCSI2RX_DataTypeUserDefined1
User defined 8-bit data type 1.

enumerator kCSI2RX_ DataTypeUserDefined2
User defined 8-bit data type 2.

enumerator kCSI2RX_DataTypeUserDefined3
User defined 8-bit data type 3.

enumerator kCSI2RX_DataTypeUserDefined4
User defined 8-bit data type 4.

enumerator kCSI2RX_DataTypeUserDefined5
User defined 8-bit data type 5.

enumerator kCSI2RX_DataTypeUserDefined6
User defined 8-bit data type 6.

enumerator kCSI2RX_DataTypeUserDefined7
User defined 8-bit data type 7.

enumerator kCSI2RX_DataTypeUserDefined8
User defined 8-bit data type 8.

enum csi2rx_bit error
MIPI CSI2RX bit errors.

Values:

enumerator kCSI2RX_ BitErrorEccTwoBit
ECC two bit error has occurred.

enumerator kCSI2RX_ BitErrorEccOneBit
ECC one bit error has occurred.

enum _ csi2rx_ ppi_ error

MIPI CSI2ZRX PPI error types.

Values:

enumerator kCSI2RX_ PpiErrorSotHs
CSI2ZRX DPHY PPI error ErrSotHS.

enumerator kCSI2RX_PpiErrorSotSyncHs
CSI2RX DPHY PPI error ErrSotSync_HS.

enumerator kCSI2RX_ PpiErrorEsc
CSI2ZRX DPHY PPI error ErrEsc.
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enumerator kCSI2RX_ PpiErrorSyncEsc
CSI2RX DPHY PPI error ErrSyncEsc.

enumerator kCSI2RX_ PpiErrorControl
CSI2RX DPHY PPI error ErrControl.

enum _ csi2rx__interrupt
MIPI CSI2RX interrupt.

Values:

enumerator kCSI2RX_ InterruptphyFatal
enumerator kCSI2RX_ InterruptPktFatal
enumerator kCSI2RX_ InterruptBndryFrameFatal
enumerator kCSI2RX_ InterruptSeqFrameFatal
enumerator kCSI2RX _InterruptCrcFrameFatal
enumerator kCSI2RX_ InterruptDatald
enumerator kCSI2RX_ InterruptEccCorrected
enumerator kCSI2RX_ InterruptStPhy
enumerator kCSI2RX_ InterruptStline

typedef enum _csi2rx_payload csi2rx_ payload_t

CSI2RX payload type.

typedef struct _pg_pattern_config pg_ pattern_ config_t
CSI2RX pattern injection configuration.

typedef struct _csi2rx_config csi2rx__config_t
CSI2RX configuration.

typedef enum _csi2rx_ppi_error csi2rx_ ppi_ error_t
MIPI CSI2ZRX PPI error types.

uint32_t CSI2RX_ GetInstance(CAMERA_MIPI_CSI2_Type *base)
Get the CSI instance from peripheral base address.

Parameters
* base — CSI peripheral base address.

Returns
CSI instance.

void MIPI CSI2RX Startup(CAMERA_MIPI_CSI2_Type *base)
introduce function MIPI_CSI2RX_Startup. This function start up the CSI host controller.

Parameters
* base — CSI2RX peripheral address.

status_t MIPI__CSI2RX_ InitInterface(CAMERA_MIPI_CSI2_Type *base,
CAMERA_DSI_OR_CSI_PHY_CSR_Type *phybase,
csi2rx_config_t *config)

introduce function MIPI_CSI2RX InitInterface. This function deal with CSI and PHY initial-
ization.

Parameters

* base — CSI2RX peripheral address.
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* phybase — PHY module periperal address.
* config — CSI2RX module configuration structure.

status_t MIPI_CSI2RX_ Init(CAMERA_MIPI_CSI2_Type *base,
CAMERA_DSI_OR_CSI_PHY_CSR_Type *phybase, csi2rx_config t
*config)

introduce function MIPI_CSI2RX_Init. The CSI host interface is basically configured and
ready to receive sensor data after this function.

Parameters
* base — CSI2RX peripheral address.
* phybase — PHY module periperal address.
* config — CSI2RX module configuration structure.

void CSI2RX_ Deinit(CAMERA_MIPI_CSI2_Type *base)
introduce function CSI2RX_Deinit. This function disables the CSI2 host and PHY module.

Parameters
* base — CSI2RX peripheral address.

FSL CSI2RX_ DRIVER_ VERSION
CSI2RX driver version.

uint32_t pattern_ vertical
Number of pattern vertical size.

uint32_t pattern_horizontal
Number of pattern horizontal size.

uint8_t pattern_ data_ type
Number of sent pattern data type.

uint32_t pattern_ format
Number of pattern format.

uint32_t laneNum
Number of active lanes used for receiving data.

uint32_t venum
Number of used CSI host interface vittual channel.

csi2rx_payload_t datatype
Number of csi host channel received data type from sonsor.

bool pg_ enable

Whether enable CSI host pattern generator, CSI will halt camera received data if enable it.
Default disabled

pg_pattern_config_ t pg_ pattern
Number of active lanes used for receiving data.

uint32_t cfgclkfreqrange
Number of DPHY clock frequency.

uint32_t hsfreqrange
Number of DPHY frequency range, a lane operation range from 8Mbps to ?.

struct _pg pattern_ config
#include <fsl_dwc_mipi_csi2rx.h> CSI2RX pattern injection configuration.

struct _ csi2rx_ config
#include <fsl_dwc_mipi_csi2rx.h> CSI2RX configuration.
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2.5 Dpu

void DPU_Init(DISPLAY_SEERIS_Type *base)

Initializes the DPU peripheral.
This function ungates the DPU clock.
Parameters

* base — DPU peripheral base address.

void DPU_ Deinit(DISPLAY_SEERIS_Type *base)

Deinitializes the DPU peripheral.
This function gates the DPU clock.
Parameters

* base — DPU peripheral base address.

void DPU_ PreparePathConfig(DISPLAY_SEERIS_Type *base)

Prepare the unit path configuration.

The DPU has a default path configuration. Before changing the configuration, this function
could be used to break all the original path. This make sure one pixel engine unit is not
used in multiple pipelines.

Parameters

* base — DPU peripheral base address.

void DPU_ EnableInterrupts(DISPLAY_SEERIS_Type *base, uint8_t group, uint32_t mask)

brief Enable the selected DPU interrupts.

For example, to enable Store9 shadow load interrupt and Store9 frame complete interrupt,
use like this:

code DPU_Enablelnterrupts(DPU, 0, KkDPU_GroupOStore9ShadowLoadInterrupt |
kDPU_GroupOStore9FrameCompleteInterrupt); endcode

param base DPU peripheral base address. param group Interrupt group index. param mask
The interrupts to enable, this is a logical OR of members in ref _dpu_interrupt. note Only
the members in the same group could be OR’ed, at the same time, the parameter p group
should be passed in correctly.

status_t DPU__EnableShadowLoad (DISPLAY_SEERIS_Type *base, dpu_unit_t unit, bool enable)

Enable or disable the register shadowing for the DPU process units.

For example, to enable the shadowing of all RWS registers of the pipeline with endpoint
Store9.

DPU_ EnableShadowLoad(DPU, kDPU_ PipelineStore9, true);

Parameters
* base — DPU peripheral base address.
* unit — The unit whose shadow load to enable or disable, see dpu_unit_t.
* enable — True to enable, false to disable.
Return values
* kStatus_ Success — The shadow load is enabled or disabled successfully.

* kStatus_Invalid Argument — The unit does not support shadow load.
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void DPU_ SetUnitSrc(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)

Set the DPU unit input source selection.

Sets the DPU unit input source, the input source is controlled by the register <unit>_dynamic
in “Pixel Engin Top Level”. This function writes the register <unit>_dynamic directly, please
check the reference manual for the register details. This function only changes the input

source control bits in register.
Parameters
* base — DPU peripheral base address.
* unit — The DPU pipeline unit.

» sccReg — The value written to register <unit>_dynamic. Could be
generated using DPU_MAKE_SRC_REG1, DPU_MAKE_SRC_REG2, and
DPU_MAKE_SRC_REGS3.

void DPU_ InitPipeline(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
Initialize the pipeline.

Parameters
* base — DPU peripheral base address.
* unit — The DPU pipeline unit.

void DPU_ DeinitPipeline(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
Deinitializes the pipeline.

Power down the pipeline and disable the shadow load feature.
Parameters
* base — DPU peripheral base address.
* unit — The DPU pipeline unit.

void DPU_ TriggerPipelineShadowLoad (DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
Trigger the pipeline shadow load.

This function triggers the pipeline reconfiguration.
Parameters
* base — DPU peripheral base address.
* unit — The DPU pipeline unit.

void DPU__DstBufferGetDefaultConfig(dpu_dst_buffer_config t *config)
Get the default configuration for Store unit.

The default value is:

config->baseAddr = 0U;

config->strideBytes = 0x500U;

config->bitsPerPixel = 32U,

config->pixelFormat = kDPU_ PixelFormat ARGB8888;
config->bufferHeight = 0U;

config->bufferWidth = 0U;

Parameters
* config — Pointer to the configuration.

void DPU_ InitStore(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)
brief Initialize the Store unit.

The valid input source of the store unit could be:
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* ref KDPU_UnitSrcNone

* ref KDPU_UnitSrcHScaler9

e ref kDPU_UnitSrcVScaler9

* ref kDPU_UnitSrcFilter9

* ref KDPU_UnitSrcBlitBlend9

* ref kDPU_UnitSrcFetchDecode9
¢ ref kDPU_UnitSrcFetchRot9

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit _t,
must be Store unit here. param srcReg Input source selecte register value, pix-
encfg_extdstX_dynamic see ref DPU_MAKE_SRC_REG1.

status_t DPU__ SetStoreDstBufferConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const

dpu_dst_buffer_config_t *config)
Set the Store unit Destination buffer configuration.

Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be Store unit here.
* config — Pointer to the configuration.

Return values
* kStatus_ Success — Initialization success.

* kStatus_ InvalidArgument — Wrong argument.

void DPU_ StartStore(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)

Start the Store unit.

This function starts the Store unit to save the frame to output buffer. When the frame store
completed, the interrupt flag KkDPU_GroupOStore9FrameCompletelnterrupt asserts.

This is an example shows how to use Store unit:

Initialize the Store unit, use FetchDecode9 output as its input.
DPU_ InitStore(DPU, kDPU_ Store9, DPU_MAKE_SRC_REGI1(kDPU_ UnitSrcFetchDecode9));

Configure the Store unit output buffer.
DPU__ SetStoreDstBufferConfig(DPU, kDPU__Store9, &DstBufferConfig);

Configure FetchDecode9 unit, including source buffer setting and so on.

Initialize the Store9 pipeline

DPU_ InitPipeline(DPU, kDPU_ PipelineStore9);
DPU__ClearUserInterruptsPendingFlags(DPU, kDPU_ Group0Store9ShadowLoadInterrupt);

Trigger the shadow load
DPU_ TriggerPipelineShadowLoad(DPU, kDPU_ PipelineStore9);

DPU__ClearUserInterruptsPendingFlags(DPU, kDPU__GroupOStore9FrameCompletelnterrupt);

Start the Store9 to convert and output.
DPU_ StartStore(DPU, kDPU__Store9);

Wait for Store 9 completed, this could also be monitored by interrupt.
while (!(kDPU_ GroupOStore9FrameCompleteInterrupt & DPU_ GetUserInterruptsPendingFlags(DPU,

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

~0))
{
}

For better performance, it is allowed to set next operation while current is still in progress.
Upper layer could set next operation immediately after shadow load finished.

Parameters
* base — DPU peripheral base address.
¢ unit — DPU unit, see dpu_unit_t, must be Store unit here.

void DPU_ InitBlitBlend (DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)
brief Initialize the BlitBlend unit.

The valid input primary source could be:
» ref kDPU_UnitSrcNone
ref KDPU_UnitSrcHScaler9
ref kDPU_UnitSrcVScaler9
ref kDPU_UnitSrcFilter9
ref kDPU_UnitSrcRop9
The valid input secondary source could be:
* ref kDPU_UnitSrcNone
* ref kDPU_UnitSrcFetchDecode9
* ref kDPU_UnitSrcFetchRot9

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be BlitBlend unit here. param srcReg Unit source selection, see ref DPU_MAKE_SRC_REG2.

void DPU_ EnableBlitBlend (DISPLAY_SEERIS_Type *base, dpu_unit_t unit, bool enable)
brief Enable or disable the BlitBlend unit.

The BlitBlend unit could be runtime enabled or disabled, when disabled, the primary input
is output directly.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be BlitBlend unit here. param enable Pass true to enable, false to disable.

void DPU__LayerBlendGetDefaultConfig(dpu_layer_blend_config_t *config)
Get default configuration structure for LayerBlend.

The default value is:

config->constAlpha = 0U;
config->secAlphaBlendMode = kDPU_ BlendOne;
config->primAlphaBlendMode = kDPU_ BlendZero;
config->secColorBlendMode = kDPU__ BlendOne;
config->primColorBlendMode = kDPU_ BlendZero;
config->enableAlphaMask = true;
config->alphaMaskMode = kDPU__AlphaMaskPrim;

Parameters

* config — Pointer to the configuration structure.
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void DPU_ InitLayerBlend(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)
brief Initialize the LayerBlend.

The valid primary source:
* ref KDPU_UnitSrcNone
¢ ref kDPU_UnitSrcConstFrameO
e ref kDPU_UnitSrcConstFramel
* ref KDPU_UnitSrcConstFrame4
* ref kDPU_UnitSrcConstFrame5
The valid secondary source:
* ref KDPU_UnitSrcNone
* ref KDPU_UnitSrcHScaler4
e ref kDPU_UnitSrcVScaler4
¢ ref kDPU_UnitSrcMatrix4
» ref KDPU_UnitSrcFetchRot9
* ref KDPU_UnitSrcFetchlayer0
* ref KDPU_UnitSrcFetchlayerl
¢ ref kDPU_UnitSrcFetchYuv0-3

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must be
LayerBlend unit here. param srcReg Unit source selection, see ref DPU_MAKE_SRC_REG2.

void DPU_ SetLayerBlendConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_layer_blend_config_t *config)

Set the LayerBlend unit configuration.
Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be LayerBlend unit here.
* config — Pointer to the configuration structure.

void DPU_ EnableLayerBlend(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, bool enable)
Enable or disable the LayerBlend unit.

If enabled, the blend result is output, otherwise, the primary input is output.
Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be LayerBlend unit here.
* enable — Pass true to enable, false to disable.

void DPU_ InitConstFrame(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
Initialize the ConstFrame unit.

Parameters
* base — DPU peripheral base address.

* unit — DPU unit, see dpu_unit_t, must be ConstFrame unit here.
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void DPU__ConstFrameGetDefaultConfig(dpu_const_frame_config_t *config)
Get default configuration structure for ConstFrame unit.

The default value is:

config->frameHeight = 320U;
config->frameWidth = 480U,
config->constColor = DPU_MAKE_CONST__COLOR(0xFF, 0xFF, 0xFF, 0xFF);

Parameters
* config — Pointer to the configuration structure.

void DPU_ SetConstFrameConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_const_frame_config_t *config)

Set the ConstFrame unit configuration.
Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be ConstFrame unit here.
* config — Pointer to the configuration structure.

void DPU_ InitRop(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)
brief Initialize the ROp unit.

The primary input source of the unit could be:
* ref kDPU_UnitSrcNone
» ref kDPU_UnitSrcFetchDecode9
e ref kDPU_UnitSrcFetchRot9
The secondary input source of the unit could be:
» ref kDPU_UnitSrcNone
¢ ref kDPU_UnitSrcFetchEco9
The tert input source of the unit could be:
* ref kDPU_UnitSrcNone
* ref kDPU_UnitSrcFetchDecode9
e ref kDPU_UnitSrcFetchRot9

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be Rop unit here. param srcReg Unit source selection, see ref DPU_MAKE_SRC_REGS3.

void DPU__RopGetDefaultConfig(dpu_rop_config_t *config)
brief Get the default ROp unit configuration.
The default configuration is:

code config->controlFlags = 0U; config->alphalndex = 0U; config->bluelndex = 0U; config-
>greenIndex = 0U; config->redIndex = OU; endcode param config Pointer to the configura-
tion structure.

void DPU_ SetRopConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const dpu_rop_config_t
*config)

brief Set the ROp unit configuration.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be Rop unit here. param config Pointer to the configuration structure.
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void DPU_ EnableRop(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, bool enable)
brief Enable or disable the ROp unit.

If disabled, only the primary input is output.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be Rop unit here. param enable Pass true to enable, false to disable.

void DPU_ FetchUnitGetDefaultConfig(dpu_fetch_unit_config t *config)
Get the default configuration for fetch unit.

The default value is:

config->srcReg = 0U;
config->frameHeight = 320U;
config->frameWidth = 480U;

Parameters
* config — Pointer to the configuration structure.

void DPU__ SrcBufferGetDefaultConfig(dpu_src_buffer_config_t *config)
Get default configuration structure for fetch unit source buffer.

The default value is:

config->baseAddr = 0U;

config->strideBytes = 0x500U;

config->bitsPerPixel = 32U,

config->pixelFormat = kDPU_ PixelFormat ARGB8888;
config->bufferHeight = 0U;

config->bufferWidth = 0U;

config->constColor = DPU_MAKE__CONST__COLOR(0, 0, 0, 0);

Parameters
* config — Pointer to the configuration structure.

void DPU_ InitFetchUnit(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_fetch_unit_config_t *config)

brief Initialize the fetch unit.

This function initializes the fetch unit for the basic use, for other use case such as arbitrary
warping, use the functions ref DPU_InitFetchUnitRot and ref DPU_InitWarpCoordinates.

The input source of fetch unit could be:

* ref KDPU_UnitSrcNone

e ref kDPU_UnitSrcFetchRot9
e ref kDPU_UnitSrcFetchEco2
* ref KDPU_UnitSrcFetchEco9
 ref kDPU_UnitSrcFetchEco0
e ref kDPU_UnitSrcFetchEco1l
* ref KDPU_UnitSrcFetchYuvO0

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be fetch unit here. param config Pointer to the configuration structure.

status_t DPU__SetFetchUnitSrcBufferConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint8_t
sublayer, const dpu_src_buffer_config_t *config)

Set the fetch unit sublayer source buffer.
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Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be fetch unit here.
* sublayer — Sublayer index, should be 0 to 7.
* config — Pointer to the configuration structure.
Return values
* kStatus Success — Initialization success.
* kStatus_InvalidArgument — Wrong argument.

void DPU_ SetFetchUnitOffset(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint8_t sublayer,
uint16_t offsetX, uint16_t offsetY)

brief Set the fetch unit sublayer offset.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must be
fetch unit here. param sublayer Sublayer index, should be 0 to 7. param offsetX Horizontal
offset. param offsetY Vertical offset.

void DPU_ EnableFetchUnitSrcBuffer(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint8_t
sublayer, bool enable)

brief Enable or disable fetch unit sublayer source buffer.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be fetch unit here. param sublayer Sublayer index, should be 0 to 7. param enable True to
enable, false to disable.

void DPU_ SetFetchUnitClipColor(DISPLAY_SEERIS_Type *base, dpu_unit_t unit,
dpu_clip_color_mode_t clipColorMode, uint8_t sublayer)

brief Set the fetch unit clip color mode.

This function selects which color to take for pixels that do not lie inside the clip window of
any layer.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit _t,
must be fetch unit here. param clipColorMode Select null color or use sublayer
color. param sublayer Select which sublayer’s color to use when p clipColorMode is ref
kDPU_ClipColorSublayer.

void DPU_ InitExtDst(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t srcReg)
brief Initialize the ExtDst unit.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t,
must be ExtDst unit here. param srcReg Input source selecte register value, pix-
encfg_extdstX_dynamic see ref DPU_MAKE_SRC_REG1. The valid source:

¢ ref kDPU_UnitSrcNone

* ref KDPU_UnitSrcLayerBlend1
* ref KDPU_UnitSrcLayerBlend2
* ref KDPU_UnitSrcLayerBlend3
* ref KDPU_UnitSrcLayerBlend4
* ref KDPU_UnitSrcLayerBlend5
* ref KDPU_UnitSrcLayerBlend6

void DPU_ SetStoreDstBufferAddr(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint32_t
baseAddr)
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brief Set the Store unit Destination buffer base address.
This function is run time used for better performance.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be Store unit here. param baseAddr Base address of the Destination buffer to set.

void DPU_ Disablelnterrupts(DISPLAY_SEERIS_Type *base, uint8_t group, uint32_t mask)
brief Disable the selected DPU interrupts.

For example, to disable Store9 shadow load interrupt and Store9 frame complete interrupt,
use like this:

code DPU_DisableInterrupts(DPU, 0, kDPU_GroupOStore9ShadowLoadInterrupt |
kDPU_GroupOStore9FrameCompletelnterrupt); endcode

param base DPU peripheral base address. param group Interrupt group index. param mask
The interrupts to disable, this is a logical OR of members in ref _dpu_interrupt. note Only
the members in the same group could be OR’ed, at the same time, the parameter p group
should be passed in correctly.

uint32_t DPU_ GetInterruptsPendingFlags(DISPLAY_SEERIS_Type *base, uint8_t group)
brief Get the DPU interrupts pending status.

The pending status are returned as mask.

param base DPU peripheral base address. param group Interrupt group index. return The
interrupts pending status mask value, see ref _dpu_interrupt.

void DPU_ ClearInterruptsPendingFlags(DISPLAY_SEERIS_Type *base, uint8_t group, uint32_t
mask)
brief Clear the specified DPU interrupts pending status.

For example, to disable Store9 shadow load interrupt and Store9 frame complete interrupt
pending status, use like this:

code DPU_ClearInterruptsPendingFlags(DPU, 0, kDPU_GroupOStore9ShadowLoadInterrupt
| KDPU_GroupOStore9FrameCompleteInterrupt); endcode

param base DPU peripheral base address. param group Interrupt group index. param mask
The interrupt pending flags to clear, this is a logical OR of members in ref _dpu_interrupt.
note Only the members in the same group could be OR’ed, at the same time, the parameter
p group should be passed in correctly.

void DPU_ Display TimingGetDefaultConfig(dpu_display_timing config t *config)
brief Get default configuration structure for display mode.
The default valueis: code config->flags = kDPU_DisplayDeActiveHigh; config->width = 320U;
config->hsw = 32U; config->hfp = 8U; config->hbp = 40U; config->height = 240U; config->vsw
= 4U; config->vip = 13U; config->vbp = 6U; endcode

param config Pointer to the configuration structure.

void DPU_ InitDisplayTiming(DISPLAY_SEERIS_Type *base, uint8_t displayIndex, const
dpu_display_timing config_t *config)
brief Initialize the display timing.

param base DPU peripheral base address. param displayIndex Index of the display. param
config Pointer to the configuration structure.

void DPU_ DisplayGetDefaultConfig(dpu_display_config_t *config)
brief Get default configuration structure for display frame mode.
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The default value is: code config->enablePrimAlpha = false; config->enableSecAlpha = false;
config->displayMode = kDPU_DisplayTest; config->enablePrimAlphalnPanic = false; config-
>enableSecAlphalnPanic = false; config->displayModeInPanic = kDPU_DisplayTest; config-
>constRed = 0x3FFU; config->constGreen = 0x3FFU; config->constBlue = 0x3FFU; config-
>constAlpha = 1U; config->primAreaStartX = 1U; config->primAreaStartY = 1U; config-
>secAreaStartX = 1U; config->secAreaStartY = 1U; endcode

param config Pointer to the configuration structure.

void DPU_ SetDisplayConfig(DISPLAY_SEERIS_Type *base, uint8_t displayIndex, const
dpu_display_config t *config)

brief Set the display mode.

param base DPU peripheral base address. param displayIndex Index of the display. param
config Pointer to the configuration structure.

void DPU_ StartDisplay(DISPLAY_SEERIS_Type *base, uint8_t displayIndex)
brief Start the display.

param base DPU peripheral base address. param displayIndex Index of the display.
void DPU_ StopDisplay(DISPLAY_SEERIS_Type *base, uint8_t displayIndex)

brief Stop the display.

This function stops the display and wait the sequence complete.

param base DPU peripheral base address. param displayIndex Index of the display.

void DPU_ TriggerDisplayShadowLoad(DISPLAY_SEERIS_Type *base, uint8_t displayIndex)
brief Trigger the display stream shadow load token.

Trigger the display stream shadow load token, then the shadow register will be loaded at
the begining of next frame.

param base DPU peripheral base address. param displayIndex Display index.

void DPU_ SetFetchUnitSrcBufferAddr(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, uint8_t
sublayer, uint32_t baseAddr)

brief Set the fetch unit sublayer source buffer base address.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must be
fetch unit here. param sublayer Sublayer index, should be 0 to 7. param baseAddr Source
buffer base address.

void DPU_ InitDomainBlend(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
brief Initialize the Domainblend.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be DomainBlend unit here.

void DPU_ TriggerDisplayDbShadowLoad (DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
brief Trigger the display stream domainblend shadow load token.

Trigger the display stream shadow load token, then the shadow register will be loaded at
the begining of next frame.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be DomainBlend unit here.

void DPU_ InitScaler(DISPLAY_SEERIS_Type *base, dpu_unit_t unit)
Initialize the VScaler or HScaler unit.

Parameters
* base — DPU peripheral base address.

¢ unit — DPU unit, see dpu_unit_t, must be HScaler or VScaler unit here.
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void DPU_ ScalerGetDefaultConfig(dpu_scaler_config_t *config)
Get default configuration structure for VScaler and HScaler.

The default value is:

config->srcReg = 0U;
config->inputSize = 0U;
config->outputSize = 0U;

Parameters
* config — Pointer to the configuration structure.

void DPU_ SetScalerConfig(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_scaler_config_t *config)

Set the VScaler or HScaler units configuration.
The valid input source could be:
* kDPU_UnitSrcNone
kDPU_UnitSrcFetchYuv0-3
kDPU_UnitSrcMatrix4
kDPU_UnitSrcVScaler4
kDPU_UnitSrcHScaler4
kDPU_UnitSrcVScaler9
kDPU_UnitSrcHScaler9
kDPU_UnitSrcFilter9
kDPU_UnitSrcMatrix9

Parameters
* base — DPU peripheral base address.
* unit — DPU unit, see dpu_unit_t, must be HScaler or VScaler unit here.
* config — Pointer to the configuration structure.

void DPU_ FetcUnitGetDefault WarpConfig(dpu_warp_config_t *config)
brief Get the default warp configuration for FetchWarp unit.

The default value is: code config->srcReg = 0U; config->frameHeight = 320U; config-
>frameWidth = 480U; config->warpBitsPerPixel = 0U; config->enableSymmetricOffset =
false; config->coordMode = KkDPU_WarpCoordinateModePNT; config->arbStartX = 0U;
config->arbStartY = 0U; config->arbDeltaYY = 0U; config->arbDeltaYX = 0U; config-
>arbDeltaXY = 0U; config->arbDeltaXX = 0U; endcode

param config Pointer to the configuration structure.

status_t DPU__InitFetchUnitWarp(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_warp_config_t *config)

brief Initialize the Warp function for FetchRot unit.
This function initializes the FetchWarp unit for the arbitrary warping.
The valid source of fetch warp unit could be:

¢ ref kDPU_UnitSrcNone

* ref KDPU_UnitSrcFetchEco9

» ref kDPU_UnitSrcFetchDecode9
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param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must
be FetchWarp unit here. param config Pointer to the configuration structure. retval kSta-
tus_Success Initialization success. retval kStatus_InvalidArgument Wrong argument.

void DPU__CorrdinatesGetDefaultConfig(dpu_coordinates_config_t *config)
brief Get the default configuration structure for arbitrary warping re-sampling coordinates.

The default value is: code config->bitsPerPixel = 0U; config->strideBytes = 0x500U; config-
>baseAddr = 0U; config->frameHeight = 320U; config->frameWidth = 480U; endcode

param config Pointer to the configuration structure.

status_t DPU_ InitWarpCoordinates(DISPLAY_SEERIS_Type *base, dpu_unit_t unit, const
dpu_coordinates_config_t *config)

brief Initialize the arbitrary warping coordinates.

This function initializes the FetchEco unit, so that it could be used as the arbitrary warping
coordinates.

param base DPU peripheral base address. param unit DPU unit, see ref dpu_unit_t, must be
FetchEco here. param config Pointer to the configuration structure. retval kStatus_Success
Initialization success. retval kStatus_InvalidArgument Wrong argument.

FSL DPU_ DRIVER_ VERSION
Driver version.

DPU_PALETTE_ENTRY_NUM
DPU palette entery number.

DPU_FETCH_UNIT BURST LENGTH
DPU fetch unit burst length, should be less than 16.

DPU_ FETCH_UNIT BURST SIZE
DPU fetch unit burst size.

If prefetch is used, the frame buffer stride and base address should be aligned to the burst
size.

DPU_USE_GENERATE HEADER

DPU_MAKE_ SRC_REGI(src)
Macro for one input source unit.

DPU_MAKE_SRC_REG2(primSrc, secSrc)
Macro for two input source unit.

DPU_MAKE_ SRC_REG3(primSrec, secSrc, tertSrc)
Macro for three input source unit.

Values:

enumerator kDPU_ Pipeline
enumerator kDPU_ BlitBlend
enumerator kDPU_ Rop
enumerator kDPU_FetchRot
enumerator KDPU_ FetchYuv
enumerator kDPU_FetchDecode

enumerator kDPU_FetchEco
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enumerator kDPU_ FetchLayer
enumerator kDPU_ HScaler
enumerator kDPU__ VScaler
enumerator kDPU_ConstFrame
enumerator kDPU_ExtDst
enumerator kDPU_ LayerBlend
enumerator kDPU__ Store

enumerator kDPU__DomainBlend

Values:
enumerator kDPU _UnitAttrIsFetch

enumerator kDPU UnitAttrHasSrc
enumerator kDPU UnitAttrNoShdow
enumerator kDPU_ UnitAttrSubLayer

enum _ dpu_ unit
DPU units.

Values:

enumerator kDPU__ PipelineStore9
enumerator kDPU_ FetchDecode9
enumerator kDPU_ FetchEco9
enumerator kDPU_Hscaler9
enumerator kDPU_ Vscaler9
enumerator kDPU_FetchRot9
enumerator kDPU__Rop9
enumerator kDPU_ BlitBlend9
enumerator kDPU_ Store9
enumerator kDPU_ PipelineExtDst0
enumerator kDPU_ PipelineExtDst1
enumerator kDPU_ PipelineExtDst4
enumerator kDPU_ PipelineExtDstb
enumerator kDPU__ ConstFrame0
enumerator kDPU_ ExtDst0
enumerator kDPU_ ConstFrame4

enumerator kDPU ExtDst4
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enumerator kDPU_ ConstFramel
enumerator kDPU_ ExtDst1
enumerator kDPU_ ConstFrameb
enumerator kDPU_ ExtDst5
enumerator kDPU FetchEco2
enumerator kDPU_ FetchEco0
enumerator kDPU_ FetchEcol
enumerator kDPU_ FetchLayer0
enumerator kDPU_ FetchLayerl
enumerator kDPU_ FetchYuv0
enumerator kDPU_ FetchYuvl
enumerator kDPU_ FetchYuv2
enumerator kDPU_ FetchYuv3
enumerator kDPU_ Hscaler4
enumerator kDPU_ Vscaler4
enumerator kDPU_ LayerBlend1
enumerator kDPU_ LayerBlend2
enumerator kDPU_ LayerBlend3
enumerator kDPU_ LayerBlend4
enumerator kDPU_ LayerBlend5
enumerator kDPU__ LayerBlend6
enumerator kDPU _DomainBlend0
enumerator kDPU DomainBlend1

enum _ dpu__interrupt
DPU interrupt.
Values:

enumerator kDPU__ Group0Store9ShadowLoadInterrupt
Store9 shadow load interrupt.

enumerator kDPU__Group0OStore9FrameCompletelnterrupt
Store9 frame complete interrupt.

enumerator kDPU__ Group0Store9SeqCompletelnterrupt
Store9 sequence complete interrupt.

enumerator kDPU__ GroupOExtDstOShadowLoadInterrupt
ExtDst0 shadow load interrupt.

enumerator kDPU__ GroupOExtDstOFrameCompletelnterrupt
ExtDst0 frame complete interrupt.
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enumerator kDPU_ GroupOExtDst0SeqCompletelnterrupt
ExtDst0 sequence complete interrupt.

enumerator kDPU_ GroupOExtDst4ShadowLoadInterrupt
ExtDst4 shadow load interrupt.

enumerator kDPU__ GroupOExtDst4FrameCompletelnterrupt
ExtDst4 frame complete interrupt.

enumerator kDPU_ GroupOExtDst4SeqCompletelnterrupt
ExtDst4 sequence complete interrupt.

enumerator kDPU_ GroupOExtDst1ShadowLoadInterrupt
ExtDst1 shadow load interrupt.

enumerator kDPU__ GroupOExtDst1FrameCompletelnterrupt
ExtDst1 frame complete interrupt.

enumerator kDPU__ GroupOExtDst1SeqCompletelnterrupt
ExtDst1 sequence complete interrupt.

enumerator kDPU_ GroupOExtDstb5ShadowLoadInterrupt
ExtDst5 shadow load interrupt.

enumerator kDPU__ GroupOExtDst5FrameCompletelnterrupt
ExtDst5 frame complete interrupt.

enumerator kDPU__ GroupOExtDst5SeqCompletelnterrupt
ExtDst5 sequence complete interrupt.

enumerator kDPU__ GroupODomainBlendOShadowLoadInterrupt
DomainBlend0 shadow load interrupt.

enumerator kDPU__ GroupODomainBlendOFrameCompletelnterrupt
DomainBlendO frame complete interrupt.

enumerator kDPU__ GroupODomainBlend0SeqCompletelnterrupt
DomainBlend0 sequence complete interrupt.

enumerator kDPU_ Group0ODiSengcfgShadowLoadOInterrupt
DiSengcfg shadow loadO interrupt

enumerator kDPU__ Group0ODiSengcfgFrameCompleteOInterrupt
DiSengcfg frame complete0 interrupt.

enumerator kDPU__ GroupODiSengcfgSeqCompleteOInterrupt
DiSengcfg sequence complete0 interrupt.

enumerator kDPU__GroupOFrameGenOIntOInterrupt
FrameGen 0 interrupt 0.

enumerator kDPU__ GroupOFrameGenOInt1Interrupt
FrameGen 0 interrupt 1.

enumerator kDPU__ GroupOFrameGenOInt2Interrupt
FrameGen 0 interrupt 2.

enumerator kDPU__ GroupOFrameGenOInt3Interrupt
FrameGen 0 interrupt 3.

enumerator kDPU_ Group0Sig0ShadowLoadInterrupt
Sig0 shadow load interrupt.
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enumerator kDPU_ Group0Sig0OValidInterrupt
Sig0 measurement valid interrupt.

enumerator kDPU_ Group0SigOErrorInterrupt
Sig0 error interrupt.

enumerator kDPU_ Group0Sig0ClusterErrorInterrupt
Sig0 cluster error interrupt.

enumerator kDPU__ Group0Sig0ClusterMatchInterrupt
Sig0 cluster match interrupt.

enumerator kDPU__ Group0Sig2ShadowLoadInterrupt
Sig2 shadow load interrupt.

enumerator kDPU__ Group0Sig2ValidInterrupt
Sig2 measurement valid interrupt.

enumerator kDPU_ GrouplSig2ErrorInterrupt
Sig2 error interrupt.

enumerator kDPU_ Group1Sig2ClusterErrorInterrupt
Sig2 cluster error interrupt.

enumerator kDPU_ Group1Sig2ClusterMatchInterrupt
Sig2 cluster match interrupt.

enumerator kDPU__ GrouplldHashOShadowLoadInterrupt
IdHashO shadow load interrupt.

enumerator kDPU__GrouplldHashOValidInterrupt
IdHash0 measurement valid interrupt.

enumerator kDPU_ GrouplldHashOWindowsErrorInterrupt
IdHash0 windows error interrupt.

enumerator kDPU__ GrouplDomainBlend1ShadowLoadInterrupt
DomainBlend1 shadow load interrupt.

enumerator kDPU_GrouplDomainBlend1FrameCompletelnterrupt
DomainBlend1 frame complete interrupt.

enumerator kDPU__GrouplDomainBlend1SeqCompletelnterrupt
DomainBlend1 sequence complete interrupt.

enumerator kDPU_ GrouplDiSengcfgShadowLoad1Interrupt
DiSengcfg shadow load1 interrupt

enumerator kDPU_ GrouplDiSengcfgFrameCompletelInterrupt
DiSengcfg frame completel interrupt.

enumerator kDPU__ GrouplDiSengcfgSeqCompletellnterrupt
DiSengcfg sequence completel interrupt.

enumerator kDPU_ GrouplFrameGenlIntOInterrupt
FrameGen 1 interrupt 0.

enumerator kDPU_ GrouplFrameGenlInt1Interrupt
FrameGen 1 interrupt 1.

enumerator kDPU_ GrouplFrameGenlInt2Interrupt
FrameGen 1 interrupt 2.

2.5. Dpu 145



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kDPU_ GrouplFrameGenlInt3Interrupt
FrameGen 1 interrupt 3.

enumerator kDPU__ GrouplSiglShadowLoadInterrupt
Sigl shadow load interrupt.

enumerator kDPU_ Group1Sigl ValidInterrupt
Sigl measurement valid interrupt.

enumerator kDPU_ GrouplSiglErrorInterrupt
Sigl error interrupt.

enumerator kDPU__ Groupl1Sigl ClusterErrorInterrupt
Sigl cluster error interrupt.

enumerator kDPU__ Group1Sigl ClusterMatchInterrupt
Sigl cluster match interrupt.

enumerator kDPU_ GrouplCmdSeqErrorInterrupt
CmdSeq Error interrupt.

enumerator kDPU__ GrouplComCtrlSwOInterrupt
ComCtrlSwO interrupt.

enumerator kDPU__ GrouplComCtrlSwlInterrupt
ComCtrlSw1 interrupt.

enumerator kDPU__ GrouplComCtrlSw2Interrupt
ComCtrlSw1 interrupt.

enumerator kDPU__ GrouplComCtrlSw3Interrupt
ComCtrlSw1 interrupt.

enumerator kDPU_ GrouplFrameGenOPrimSyncOnlnterrupt
FrameGen 0 primary sync on interrupt.

enumerator kDPU_ GrouplFrameGenOPrimSyncOffInterrupt
FrameGen 0 primary sync off interrupt.

enumerator kDPU __GrouplFrameGen0OverFlowOOnInterrupt
FrameGen 0 over flow0 on interrupt.

enumerator kDPU_ GrouplFrameGen0OverFlow0OffInterrupt
FrameGen 0 over flow0 off interrupt.

enumerator kDPU__ GrouplFrameGen0UnderRun0OnInterrupt
FrameGen 0 under run0 on interrupt.

enumerator kDPU_ GrouplFrameGenO0UnderRun0OffInterrupt
FrameGen 0 under run0 off interrupt.

enumerator kDPU_ Group2FrameGen0ThresholdORiselnterrupt
FrameGen 0 ThresholdO rise interrupt.

enumerator kDPU_ Group2FrameGen0ThresholdOFaillnterrupt
FrameGen 0 ThresholdO fail interrupt.

enumerator kDPU_ Group2FrameGen0OverFlow1OnInterrupt
FrameGen 0 over flow1 on interrupt.

enumerator kDPU_ Group2FrameGen0OverFlow1OffInterrupt
FrameGen 0 over flow1 off interrupt.
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enumerator kDPU_ Group2FrameGen0UnderRun1OnInterrupt
FrameGen 0 under runl on interrupt.

enumerator kDPU_ Group2FrameGen0UnderRun1OffInterrupt
FrameGen 0 under runi off interrupt.

enumerator kDPU_ Group2FrameGen0OThreshold1RiseInterrupt
FrameGen 0 Threshold1 rise interrupt.

enumerator kDPU_ Group2FrameGen0Threshold1Faillnterrupt
FrameGen 0 Threshold1 fail interrupt.

enumerator kDPU__ Group2FrameGenlPrimSyncOnlnterrupt
FrameGen 1 primary sync on interrupt.

enumerator kDPU__ Group2FrameGen1PrimSyncOffInterrupt
FrameGen 1 primary sync off interrupt.

enumerator kDPU_ Group2FrameGenlOverFlow0OnInterrupt
FrameGen 1 over flow0 on interrupt.

enumerator kDPU__Group2FrameGenlOverFlow0OffInterrupt
FrameGen 1 over flow0 off interrupt.

enumerator kDPU__ Group2FrameGenlUnderRunOOnInterrupt
FrameGen 1 under run0 on interrupt.

enumerator kDPU_ Group2FrameGenl1UnderRun0OffInterrupt
FrameGen 1 under run0 off interrupt.

enumerator kDPU__ Group2FrameGenlThresholdORiseInterrupt
FrameGen 1 ThresholdO rise interrupt.

enumerator kDPU_ Group2FrameGenlThresholdOFaillnterrupt
FrameGen 1 ThresholdO fail interrupt.

enumerator kDPU_ Group2FrameGenlOverFlow1OnInterrupt
FrameGen 1 over flow1 on interrupt.

enumerator kDPU__ Group2FrameGenlOverFlow1OffInterrupt
FrameGen 1 over flow1 off interrupt.

enumerator kDPU__ Group2FrameGenlUnderRun1OnlInterrupt
FrameGen 1 under runi on interrupt.

enumerator kDPU__ Group2FrameGenl1UnderRun1OffInterrupt
FrameGen 1 under runi off interrupt.

enumerator kDPU__ Group2FrameGenlThreshold1Riselnterrupt
FrameGen 1 Threshold1 rise interrupt.

enumerator kDPU_ Group2FrameGenlThreshold1Faillnterrupt
FrameGen 1 Threshold1 fail interrupt.

enum _ dpu_ unit_ source

Values:

enumerator kDPU_ UnitSrcNone
Disable the input source.

enumerator kDPU_ UnitSrcRop9
The input source is Rop 9.
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enumerator KDPU_ UnitSrcExtDst0
The input source is ExtDst 0.

enumerator KDPU UnitSrcExtDst4
The input source is ExtDst 4.
enumerator kDPU UnitSrcBlitBlend9
The input source is BlitBlend 9.
enumerator kDPU_UnitSrcFetchRot9
The input source is Rot 9.
enumerator kDPU_ UnitSrcFetchDecode9
The input source is fetch decode 9.
enumerator kDPU_UnitSrcFetchEco9
input source is fetch eco 9.
enumerator kDPU_UnitSrcVScaler9
The input source is VScaler 9.
enumerator kDPU_UnitSrcFilter9
The input source is Filter 9.
enumerator kDPU_ UnitSrcConstFrame0
The input source is ConstFrame 0.
enumerator kDPU_ UnitSrcConstFrame4
The input source is ConstFrame 4.
enumerator kDPU_UnitSrcConstFramel
The input source is ConstFrame 1.
enumerator kDPU_UnitSrcConstFrameb
The input source is ConstFrame 5.
enumerator kDPU_ UnitSrcLayerBlend1
The input source is LayerBlend 1.
enumerator kDPU_ UnitSrcLayerBlend2
The input source is LayerBlend 2.
enumerator kDPU_ UnitSrcLayerBlend3
The input source is LayerBlend 3.
enumerator kDPU_ UnitSrcLayerBlend4
The input source is LayerBlend 4.
enumerator kDPU_ UnitSrcLayerBlend5
The input source is LayerBlend 5.
enumerator kDPU__UnitSrcLayerBlend6
The input source is LayerBlend 6.
enumerator kDPU_ UnitSrcFetchLayer0
The input source is FetchLayer 0.
enumerator kDPU_ UnitSrcFetchLayerl
The input source is FetchLayer 1.

enumerator kDPU_UnitSrcFetchYUV3
The input source is Fetchyuv 3.
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enumerator kDPU_ UnitSrcFetchYUVO0
The input source is Fetchyuv 0.

enumerator kDPU_ UnitSrcFetchEco0
The input source is FetchEco 0.

enumerator kDPU_ UnitSrcFetchYUV1
The input source is Fetchyuv 1.

enumerator kDPU_ UnitSrcFetchEcol
The input source is FetchEco 1.

enumerator kDPU_UnitSrcFetchYUV2
The input source is Fetchyuv 2.

enumerator kDPU__ UnitSrcFetchEco2
The input source is FetchEco 2.

enumerator kDPU_UnitSrcMatrix4
The input source is Matrix 4.

enumerator kDPU_ UnitSrcHScaler4
The input source is HScaler 4.

enumerator kDPU_ UnitSrcVScalerd
The input source is VScaler 4.

enumerator KDPU_ UnitSrcExtDst1
The input source is ExtDst 1.

enum _ dpu_layer_blend_shadow_token_mode
LayerBlend unit shadow token generate mode.

Values:

enumerator kDPU_ LayerBlendShadowTokenPrim
Generate shadow load token when token received from primary input.

enumerator kDPU_ LayerBlendShadowTokenSec
Generate shadow load token when token received from secondary input.

enumerator kDPU_ LayerBlendShadowTokenBoth
Generate shadow load token when token received from any input.

enum _ dpu_layer_blend_shadow_load_mode
LayerBlend unit shadow load mode.

Values:

enumerator kDPU_ LayerBlendShadowLoadPrim
Load shadows when token received from primary input.

enumerator kDPU_ LayerBlendShadowLoadSec
Load shadows when token received from secondary input.

enumerator kDPU_ LayerBlendShadowLoadBoth
Load shadows when token received from any input.

enum _ dpu_ pixel format
DPU pixel format.

To support more pixel format, enhance this enum and the array
s_dpuColorComponentFormats.

Values:
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enumerator kDPU_ PixelFormatGray8
8-bit gray.

enumerator kDPU PixelFormatRGB565
RGB565, 16-bit per pixel.

enumerator kDPU PixelFormatARGB8888
ARGB8888, 32-hit per pixel.

enumerator kDPU PixelFormatRGB888
RGB888, 24-bit per pixel.

enumerator kDPU PixelFormatARGB1555
ARGB1555, 16-bit per pixel.

enum _ dpu_ warp_ coordinate_mode

FetchWarp unit warp coordinate mode.
Values:
enumerator kDPU_ WarpCoordinateModePNT

Sample points positions are read from coordinate layer.

enumerator kDPU_ WarpCoordinateModeDPNT

Sample points start position and delta are read from coordinate layer.

enumerator kDPU__ WarpCoordinateModeDDPNT

Sample points initial value and delta increase value are read from coordinate layer.

enum _ dpu_ clip_color_mode
Define the color to take for pixels that do not lie inside the clip window of any layer.

Values:

enumerator kDPU__ ClipColorNull
Use null color.

enumerator kDPU__ClipColorSublayer
Use color of sublayer.

enum _ dpu_ alpha_mask mode

LayerBlend unit AlphaMask mode.
Values:
enumerator kDPU__ AlphaMaskPrim

Areas with primary input alpha > 128 mapped to alpha 255, the rest mapped to 0.

enumerator kDPU__AlphaMaskSec

Areas with secondary input alpha > 128 mapped to alpha 255, the rest mapped to 0.

enumerator kDPU__AlphaMaskPrimOrSec
Primary and secondary OR’ed together.

enumerator kDPU__AlphaMaskPrimAndSec
Primary and secondary AND’ed together.

enumerator kDPU__AlphaMaskPrimInv
Primary input alpha inverted.

enumerator kDPU__AlphaMaskSecInv
Secondary input alpha inverted.
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enumerator kDPU__AlphaMaskPrimOrSecInv
Primary and inverted secondary OR’ed together.

enumerator kDPU__AlphaMaskPrimAndSeclnv
Primary and inverted secondary AND’ed together.

enum _ dpu_ blend mode
LayerBlend unit alpha blend mode.

Values:

enumerator kDPU_BlendZero
OUT =1IN *0.

enumerator kDPU_BlendOne
OUT =1IN *1.

enumerator kDPU_ BlendPrimAlpha
OUT = IN * ALPHA_primary.

enumerator kDPU_ BlendPrimAlphalnv
OUT =IN * (1 - ALPHA_primary).

enumerator kDPU_ BlendSecAlpha
OUT = IN * ALPHA_secondary.

enumerator kDPU_ BlendSecAlphalnv
OUT = 1IN * (1 - ALPHA_secondary).

enumerator kDPU_ BlendConstAlpha
OUT =IN * ALPHA_const.

enumerator kDPU_ BlendConstAlphalnv
OUT = IN * (1 - ALPHA_const).

enum _ dpu_ display_timing flags
Display timing configuration flags.

Values:

enumerator kDPU_ DisplayPixelActiveHigh
Pixel data active high.

enumerator kDPU_ DisplayDataEnableActiveHigh
Set to make data enable high active.

enumerator kDPU_ DisplayDataEnableActiveLow
Set to make data enable high low.

enumerator kDPU_ DisplayHsyncActiveHigh
Set to make HSYNC high active.

enumerator kDPU_ DisplayHsyncActiveLow
Set to make HSYNC low active.

enumerator kDPU_ DisplayVsyncActiveHigh
Set to make VSYNC high active.

enumerator kDPU_ DisplayVsyncActiveLow
Set to make VSYNC low active.

enum _ dpu_ display_ mode
Display mode, safety stream is the primary input, content stream is the secondary input.

Values:
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enumerator kDPU_ DisplayBlackBackground
Black background is shown.

enumerator kDPU_ DisplayConstBackground
Const color background is shown.
enumerator kDPU_ DisplayOnlyPrim
Only primary input is shown.
enumerator kDPU_ DisplayOnlySec
Only secondary input is shown.
enumerator kDPU_ DisplayPrimOnTop
Both inputs overlaid with primary on top.
enumerator kDPU_ DisplaySecOnTop
Both inputs overlaid with secondary on top.
enumerator kDPU_ DisplayTest
White background with test pattern shown.
enum _dpu_rop_ flags
Values:
enumerator kDPU_RopAddRed
Set to add the red component, otherwise raster with operation index.
enumerator kDPU_ RopAddGreen
Set to add the green component, otherwise raster with operation index.
enumerator kDPU_RopAddBlue
Set to add the blue component, otherwise raster with operation index.
enumerator kDPU_ RopAddAlpha
Set to add the alpha component, otherwise raster with operation index.
enumerator kDPU_RopTertDiv2
In add mode, set this to divide tertiary port input by 2.
enumerator kDPU_RopSecDiv2
In add mode, set this to divide secondary port input by 2.
enumerator kDPU_ RopPrimDiv2
In add mode, set this to divide primary port input by 2.
typedef enum _dpu_unit dpu_ unit_t
DPU units.
typedef enum _dpu_pixel format dpu_ pixel format_t
DPU pixel format.

To support more pixel format, enhance this enum and the
s_dpuColorComponentFormats.

typedef struct _dpu_fetch_unit_config dpu_ fetch_unit_ config_t
Configuration structure for fetch units.

typedef struct _dpu_coordinates_config dpu_ coordinates_ config_t
Configuration structure for the arbitrary warping re-sampling coordinates.

The coordinate layer supports:

* 32 bpp: 2 xs12.4 (signed fix-point)

array
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24 bpp: 2 xs8.

* 16 bpp: 2xs4.4

* 8bpp: 2x50.4

* 4 bpp: 2 xs(-2).4 (means total value size = 2 bits and lowest bit = 24-4)
* 2 bpp: 2x5(-3).4

* 1 bpp: 1 x5(-3).4 (x and y alternating)

typedef enum _dpu warp_coordinate_mode dpu_ warp_ coordinate_mode_t
FetchWarp unit warp coordinate mode.

typedef struct _dpu_warp_config dpu_ warp_ config_t
Warp configuration structure for FetchWarp unit.

typedef enum _dpu_clip_color_mode dpu_ clip_ color _mode_t
Define the color to take for pixels that do not lie inside the clip window of any layer.

typedef struct _dpu_dst_buffer_config dpu_ dst_ buffer_ config_t
Store unit Destination buffer configuration structure.
Base address and stride alignment restrictions: 32 bpp: Base address and stride must be a
multiple of 4 bytes. 16 bpp: Base address and stride must be a multiple of 2 bytes. others:
any byte alignment allowed

typedef enum _dpu_alpha_mask_mode dpu_ alpha_mask_mode_ t
LayerBlend unit AlphaMask mode.

typedef enum _dpu_blend_mode dpu_ blend_mode_ t
LayerBlend unit alpha blend mode.

typedef struct _dpu_layer_blend_config dpu_ layer blend config t
LayerBlend unit configuration structure.

typedef struct _dpu_const_frame_config dpu_ const_ frame_ config_t
ConstFrame unit configuration structure.
typedef struct _dpu_display_timing_config dpu_ display_timing config t
Display timing configuration structure.
typedef enum _dpu_display_mode dpu_ display mode t
Display mode, safety stream is the primary input, content stream is the secondary input.
typedef struct _dpu_display_config dpu_ display_ config_t
Display mode configuration structure.
typedef struct _dpu_scaler_config dpu_ scaler config_t
VScaler and HScaler configuration structure.
typedef struct _dpu_rop_config dpu_rop_ config_t
Rop unit configuration structure.
typedef struct _dpu_src_buffer_config dpu_src_buffer_config_t
Fetch unit source buffer configuration structure.
Base address and stride alignment restrictions: 32 bpp: Base address and stride must be a

multiple of 4 bytes. 16 bpp: Base address and stride must be a multiple of 2 bytes. others:
any byte alignment allowed

Generally, the bitsPerPixel and pixelFormat specify the pixel format in frame buffer, they
should match. But when the color palette is used, the bitsPerPixel specify the format in
framebulffer, the pixelFormat specify the format in color palette entry.

2.5. Dpu 153



MCUXpresso SDK Documentation, Release 25.06.00

DPU_MAKE__CONST_COLOR(red, green, blue, alpha)
Define the const value that write to <unit>_ConstantColor.

DPU_UNIT_TYPE_ SHIFT
DPU_UNIT_TYPE MASK
DPU_UNIT_ATTR_SHIFT
DPU_UNIT_ATTR.__ MASK
DPU_UNIT_OFFSET_SHIFT
DPU_UNIT_OFFSET__MASK
DPU_MAKE_UNIT TYPE(type)
DPU_MAKE_ UNIT ATTR(attr)
DPU_MAKE_UNIT OFFSET (offset)
DPU_GET_UNIT_TYPE(unit)
DPU_GET_UNIT_ATTR(unit)
DPU_GET_UNIT_OFFSET(unit)
DPU_MAKE UNIT(type, attr, offset)
DPU_UNIT_OFFSET (unit)
DPU_COMCTRL_OFFSET
DPU_FETCH_DECODEY9_OFFSET
DPU_FETCH_ROT9_OFFSET
DPU_FETCH_ECO9_OFFSET
DPU_ROP9_OFFSET
DPU_H_SCALER9_OFFSET
DPU_V_SCALER9 OFFSET
DPU_BLITBLENDY9_ OFFSET
DPU_STOREY9_OFFSET
DPU_CONST_FRAMEQ_OFFSET
DPU_EXT_ DST0_OFFSET
DPU_CONST_FRAME4 OFFSET
DPU_EXT_DST4_OFFSET
DPU_CONST_FRAME1_OFFSET
DPU_EXT_DST1_OFFSET
DPU_CONST_FRAMES5 OFFSET
DPU_EXT DST5_ OFFSET
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DPU_FETCH_ECOO0_OFFSET
DPU_FETCH_ ECO1_OFFSET
DPU_ FETCH_ ECO2 OFFSET
DPU_FETCH_LAYERO_OFFSET
DPU_FETCH_LAYER1_OFFSET
DPU_H SCALER4 OFFSET
DPU_V_SCALER4 OFFSET
DPU_LAYER_BLEND1 OFFSET
DPU_LAYER_BLEND2_OFFSET
DPU_LAYER_BLEND3_OFFSET
DPU_LAYER_BLEND4_OFFSET
DPU_LAYER_BLEND5_OFFSET
DPU_LAYER_BLEND6_OFFSET
DPU_FETCH_YUV(0_OFFSET
DPU FETCH YUV1 OFFSET
DPU_FETCH_ YUV2 OFFSET
DPU_FETCH_YUV3_ OFFSET
DPU_DOMAIN_BLENDO_OFFSET
DPU_DOMAIN_BLEND1 OFFSET
DPU_FRAME GENO_OFFSET
DPU_FRAME_GEN1_OFFSET
DPU_ID_HASHO_OFFSET
DPU_SIGO_ OFFSET
DPU_SIG1_OFFSET

DPU_SIG2 OFFSET
DPU_DITHERO CONFIG_OFFSET

DPU_DITHER1__CONFIG_OFFSET

DPU_PIPELINE_EXTDST0_OFFSET
DPU_PIPELINE_EXTDST1_OFFSET
DPU_PIPELINE EXTDST4 OFFSET
DPU_PIPELINE EXTDST5_ OFFSET

DPU_PIPELINE_STOREY9_OFFSET

DPU_ROP_CONTROL_Mode MASK
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DPU_ROP__CONTROL_ RedMode_ MASK

DPU_ ROP_CONTROL_GreenMode MASK
DPU_ROP__CONTROL_ BlueMode_MASK
DPU_ROP_CONTROL_ AlphaMode MASK
DPU_ROP_CONTROL_ TertDiv2_ MASK
DPU_ROP_CONTROL_ SecDiv2_MASK
DPU_ROP_CONTROL_ PrimDiv2_ MASK
DPU_DISENGCONF_POLARITYCTRL_ PolEn_ MASK
DPU_DISENGCONF_POLARITYCTRL_ PolVs_ MASK
DPU_DISENGCONF_POLARITYCTRL_ PolHs MASK
DPU_SIG_EVALUPPERLEFT_XEvalUpperLeft SHIFT
DPU_SIG_EVALUPPERLEFT_YEvalUpperLeft SHIFT
DPU_SIG_EVALLOWERRIGHT _XEvalLowerRight SHIFT
DPU_SIGO_EVALLOWERRIGHT _YEvalLowerRight SHIFT
DPU_SIG_SHADOWLOAD_ ShdLdReq MASK
DOMAINMASK ENABLE

SHDLDREQSTICKY_ENABLE

struct _dpu_ fetch_unit_ config
#include <fsl_dpu.h> Configuration structure for fetch units.

Public Members

uint32_t srcReg

This value will be set to register pixengcfg _fetchX_dynamic to set the unit input source,
see DPU_MAKE_SRC_REG1.

uint16_t frameHeight
Frame height.

uint16_t frameWidth
Frame width.

struct _ dpu_ coordinates_ config

#include <fsl_dpu.h> Configuration structure for the arbitrary warping re-sampling coordi-
nates.

The coordinate layer supports:

* 32 bpp: 2 xs12.4 (signed fix-point)

* 24 bpp: 2 xs8.

* 16 bpp: 2xs4.4

* 8bpp: 2x50.4

4 bpp: 2 x s(-2).4 (means total value size = 2 bits and lowest bit = 24-4)
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* 2bpp: 2x5(-3).4
* 1 bpp: 1x5(-3).4 (x and y alternating)

Public Members

uint8_t bitsPerPixel
Number of bits per pixel in the source buffer. Must be 1, 2, 4, 8, 16, 32.

uint16_t strideBytes
Source buffer stride in bytes.

uint32_t baseAddr

Source buffer base address.
uint16_t frameHeight

Frame height.
uint16_t frameWidth

Frame width.

struct _dpu_ warp_ config
#include <fsl_dpu.h> Warp configuration structure for FetchWarp unit.

Public Members

uint32_t srcReg
This value will be set to register pixengcfg_fetchX_dynamic to set the unit input source,
see DPU_MAKE_SRC_REGI.

uint16_t frameHeight
Frame height.

uint16_t frameWidth
Frame width.
uint8_t warpBitsPerPixel
Pixel bits of the coordinate layer.

bool enableSymmetricOffset

Enables symmetric range for negative and positive coordinate values by adding an
offset of +0.03125 internally to all coordinate input values. Recommended for small
coordinate formats in DD_PNT mode.

dpu_warp_coordinate_mode_t coordMode
Coordinate layer mode.
uint32_t arbStartX
X of start point position. Signed 16.5 fix-point. Used in D_PNT and DD_PNT.
uint32_t arbStartY
Y of start point position. Signed 16.5 fix-point. Used in D_PNT and DD_PNT.
uint8_t arbDeltaYY
Y of vector between start and first sample point. Signed 3.5 fix-point. Used in DD_PNT.

uint8_t arbDeltaYX
X of vector between start and first sample point. Signed 3.5 fix-point. Used in DD_PNT.
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uint8_t arbDeltaXY

Y of vector between first and second sample point. Signed 3.5 fix-point. Used in
DD_PNT.

uint8_t arbDeltaXX

X of vector between first and second sample point. Signed 3.5 fix-point. Used in
DD_PNT.

struct _ dpu_ dst_ buffer_ config
#include <fsl_dpu.h> Store unit Destination buffer configuration structure.

Base address and stride alignment restrictions: 32 bpp: Base address and stride must be a
multiple of 4 bytes. 16 bpp: Base address and stride must be a multiple of 2 bytes. others:
any byte alignment allowed

Public Members
uint32_t baseAddr
Destination buffer base address, see alignment restrictions.
uint16_t strideBytes
Destination buffer stride in bytes, see alignment restrictions.
uint8_t bitsPerPixel
Bits per pixel.
dpu_pixel format_t pixelFormat
Pixel format.
uint16_t bufferHeight
Buffer height.
uint16_t bufferWidth
Buffer width.

struct _dpu_ layer_blend_ config
#include <fsl_dpu.h> LayerBlend unit configuration structure.

Public Members

uint8_t constAlpha

The const alpha value used in blend.
dpu_blend_mode_t secAlphaBlendMode

Secondary (overlay) input alpha blending function.
dpu_blend_mode_t primAlphaBlendMode

Primary (background) input alpha blending function.
dpu_blend_mode_t secColorBlendMode

Secondary (overlay) input color blending function.
dpu_blend_mode_t primColorBlendMode

Primary (background) input color blending function.
uint32_t srcReg

This value will be set to pixengcfg layerblendX_dynamic to set the unit input source,
see DPU_MAKE_SRC_REGZ2.
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bool enableAlphaMask
Enable AlphaMask feature.

dpu_alpha_mask_mode_t alphaMaskMode
AlphaMask mode, only valid when enableAlphaMask is true.

struct _dpu_ const_ frame_ config
#include <fsl_dpu.h> ConstFrame unit configuration structure.

Public Members
uint16_t frameHeight
Frame height.
uint16_t frameWidth
Frame width.
uint32_t constColor
See DPU_MAKE_CONST_COLOR.
struct _dpu_ display_timing config
#include <fsl_dpu.h> Display timing configuration structure.

Public Members
uint16_t flags

OR’ed value of _dpu_display_timing_flags.
uint16_t width

Active width.
uint16_t hsw

HSYNC pulse width.
uint16_t hip

Horizontal front porch.
uint16_t hbp

Horizontal back porch.
uint16_t height

Active height.
uintl6_t vsw

VSYNC pulse width.
uintl6_t vip

Vrtical front porch.
uintl6_t vbp

Vertical back porch.

struct _dpu_ display_ config

#include <fsl_dpu.h> Display mode configuration structure.
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Public Members

bool enablePrimAlpha

Enable primary input alpha for screen composition.
bool enableSecAlpha

Enable secondary input alpha for screen composition.
dpu_display_mode_t displayMode

Display mode.
bool enablePrimAlphalnPanic

Enable primary input alpha for screen composition in panic mode.
bool enableSecAlphalnPanic

Enable secondary input alpha for screen composition in panic mode.
dpu_display_mode_t displayModeInPanic

Display mode in panic mode.
uint16_t constRed

Const red value, 10-bit.
uint16_t constGreen

Const green value, 10-bit.
uint16_t constBlue

Const green value, 10-bit.
uint8_t constAlpha

Const alpha value, 1-bit.
uint16_t primAreaStartX

Primary screen upper left corner, x component. 14-bit, start from 1.
uintl6_t primAreaStartY

Primary screen upper left corner, y component. 14-bit, start from 1.
uint16_t secAreaStartX

Secondary screen upper left corner, X component. 14-bit, start from 1.
uint16_t secAreaStartY

Secondary screen upper left corner, y component. 14-bit, start from 1.

struct _ dpu_ scaler_ config
#include <fsl_dpu.h> VScaler and HScaler configuration structure.

Public Members

uint32_t srcReg
This value will be set to register pixengcfg_slacer_dynamic to set the unit input source,
see DPU_MAKE_SRC_REG1. When down-scaling horizontally, the path should be ->
HScaler -> VScaler ->, When up-scaling horizontally, the path should be -> VScaler ->
HScaler ->.

uintl16_t inputSize
For HScaler, it is frame width, for VScaler; it is frame height.

uint16_t outputSize
For HScaler, it is frame width, for VScaler; it is frame height.

struct _ dpu_ rop_ config
#include <fsl_dpu.h> Rop unit configuration structure.
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Public Members
uint32_t controlFlags

Control flags, see _dpu_rop_{flags.
uint8_t alphalndex

Alpha operation index.

uint8_t bluelndex
Blue operation index.
uint8_t greenIndex
Green operation index.
uint8_t redIndex
Red operation index.
struct _dpu_src_ buffer config
#include <fsl_dpu.h> Fetch unit source buffer configuration structure.

Base address and stride alignment restrictions: 32 bpp: Base address and stride must be a
multiple of 4 bytes. 16 bpp: Base address and stride must be a multiple of 2 bytes. others:
any byte alignment allowed

Generally, the bitsPerPixel and pixelFormat specify the pixel format in frame buffer, they
should match. But when the color palette is used, the bitsPerPixel specify the format in
framebuffer, the pixelFormat specify the format in color palette entry.

Public Members
uint32_t baseAddr
Source buffer base address, see alignment restrictions.

uint16_t strideBytes
Source buffer stride in bytes, see alignment restrictions.

uint8_t bitsPerPixel
Bits per pixel in frame buffer.

dpu_pixel format_t pixelFormat
Pixel format.

uint16_t bufferHeight
Buffer height.

uint16_t bufferWidth
Buffer width.

uint32_t constColor
Const color shown in the region out of frame buffer, see DPU_MAKE_CONST_COLOR.

2.6 eDMA: Enhanced Direct Memory Access (eDMA) Con-
troller Driver
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void EDMA_ Init(EDMA_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. All emda enabled request will be cleared in this function.

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(EDMA_Type *base)
Deinitializes the eDMA peripheral.

This function gates the eDMA clock.
Parameters
* base — eDMA peripheral base address.

void EDMA_ InstallTCD(EDMA_Type *base, uint32_t channel, edma_tcd_t *tcd)
Push content of TCD structure into hardware TCD register.

Parameters
* base — EDMA peripheral base address.
¢ channel - EDMA channel number.
* tcd — Point to TCD structure.

void EDMA_ GetDefaultConfig(edma_config t *config)
Gets the eDMA default configuration structure.
This function sets the configuration structure to default values. The default configuration
is set to the following values.

config.enableContinuousLinkMode = false;
config.enableHaltOnError = true;
config.enableRoundRobinArbitration = false;
config.enableDebugMode = false;

Parameters
* config — A pointer to the eDMA configuration structure.

void EDMA_ InitChannel(EDMA_Type *base, uint32_t channel, edma_channel_config t
*channelConfig)

EDMA Channel initialization.
Parameters
* base — eDMAA4 peripheral base address.
* channel — eDMA4 channel number.

* channelConfig — pointer to user’s eDMA4 channel config structure, see
edma_channel_config_t for detail.

static inline void EDMA_ SetChannelMemoryAttribute(EDMA_Type *base, uint32_t channel,
edma_channel_ memory_attribute_t
writeAttribute,
edma_channel_memory_attribute_t
readAttribute)
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Set channel memory attribute.
Parameters
* base — eDMAA4 peripheral base address.
* channel — eDMA4 channel number.
* writeAttribute — Attributes associated with a write transaction.
» readAttribute — Attributes associated with a read transaction.

static inline void EDMA_ SetChannelSignExtension(EDMA_Type *base, uint32_t channel, uint8_t
position)
Set channel sign extension.
Parameters
* base — eDMA4 peripheral base address.
¢ channel - eDMA4 channel number.

* position — A non-zero value specifing the sign extend bit position. If 0, sign
extension is disabled.

static inline void EDMA_ SetChannelSwapSize(EDMA_Type *base, uint32_t channel,
edma_channel_swap_size_t swapSize)

Set channel swap size.
Parameters
* base — eDMAA4 peripheral base address.
* channel - eDMA4 channel number.

* swapSize —Swap occurs with respect to the specified transfer size. If 0, swap
is disabled.

static inline void EDMA_ SetChannelAccessType(EDMA_Type *base, uint32_t channel,
edma_channel_access_type_t
channelAccessType)

Set channel access type.
Parameters
* base — eDMA4 peripheral base address.
* channel - eDMA4 channel number.

* channelAccessType —eDMA4’s transactions type on the system bus when the
channel is active.

static inline void EDMA_ SetChannelMux(EDMA_Type *base, uint32_t channel, uint32_t
channelRequestSource)

Set channel request source.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* channelRequestSource — eDMA hardware service request source for the
channel. User need to use the dma_request_source_t type as the input
parameter. Note that devices may use other enum type to express dma
request source and User can fined it in SOC header or fsl_edma_soc.h.
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static inline uint32_t EDMA_ GetChannelSystemBusInformation(EDMA_Type *base, uint32_t
channel)

Gets the channel identification and attribute information on the system bus interface.
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.

static inline void EDMA_ EnableChannelMasterIDReplication(EDMA_Type *base, uint32_t
channel, bool enable)

Set channel master ID replication.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* enable — true is enable, false is disable.

static inline void EDMA_ SetChannelProtectionLevel EDMA_Type *base, uint32_t channel,
edma_channel_protection_level t level)

Set channel security level.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* level — security level.

void EDMA _ResetChannel(EDMA_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(EDMA_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_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(EDMA_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.

void EDMA_ SetChannelPreemptionConfig(EDMA_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.

void EDMA_ SetChannelLink(EDMA_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
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* 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(EDMA_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
crosshar switch.

Parameters
* base — eDMA peripheral base address.
¢ channel — eDMA channel number.
* bandWidth — A bandwidth setting, which can be one of the following:
- kEDMABandwidthStallNone
— KEDMABandwidthStall4Cycle
— kEDMABandwidthStall8Cycle

void EDMA_SetModulo(EDMA_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_ EnableAutoStopRequest(EDMA_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).
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void EDMA_ EnableChannellnterrupts(EDMA_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(EDMA_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.

void EDMA__SetMajorOffsetConfig(EDMA_Type *base, uint32_t channel, int32_t sourceOffset,
int32_t destOffset)

Configures the eDMA channel TCD major offset feature.
Adjustment value added to the source address at the completion of the major iteration count
Parameters
* base — eDMA peripheral base address.
* channel — edma channel number.

* sourceOffset — source address offset will be applied to source address after
major loop done.

* destOffset — destination address offset will be applied to source address af-
ter major loop done.

void EDMA_ ConfigChannelSoftware TCD(edma_tcd_t *tcd, const edma_transfer_config t
*transfer)

Sets TCD fields according to the user’s channel transfer configuration structure,
edma_transfer_config t.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_ConfigChannelSoftwareTCDEXxt

Application should be careful about the TCD pool buffer storage class,
» For the platform has cache, the software TCD should be put in non cache section

* The TCD pool buffer should have a consistent storage class.

Note: This function enables the auto stop request feature.

Parameters
* tcd — Pointer to the TCD structure.

* transfer — channel transfer configuration pointer.
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void EDMA_ TedReset(edma_tcd_t *tcd)

Sets all fields to default values for the TCD structure.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdResetExt

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_ TcdSetTransferConfig(edma_tcd_t *tcd, const edma_transfer_config_t *config,

edma_tcd_t *nextTcd)
Configures the eDMA TCD transfer attribute.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetTransferConfigExt

The TCD is a transfer control descriptor. The content of the TCD is the same as the hardware
TCD registers. The TCD 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_t config = {
}
edma_ tcd_t ted __ aligned(32);

edma_ tcd_t nextTed __ aligned(32);
EDMA_ TcdSetTransferConfig(&tcd, &config, &nextTed);

Note: TCD address should be 32 bytes aligned or it causes an eDMA error.

Note: If the nextTcd is not NULL, the scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the EDMA_TcdReset.

Parameters
* tcd — Pointer to the TCD structure.
* config — Pointer to eDMA transfer configuration structure.

* nextTcd — Pointer to the next TCD structure. It can be NULL if users do not
want to enable scatter/gather feature.

void EDMA_ TedSetMinorOffsetConfig(edma_tcd_t *tcd, const edma_minor_offset_config t

*config)
Configures the eDMA TCD minor offset feature.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetMinorOffsetConfigExt

A minor offset is a signed-extended value added to the source address or a destination ad-
dress after each minor loop.

Parameters
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* 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.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetChannelLinkExt

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.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetBandWidthExt

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.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetModuloExt

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.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdEnableAutoStopRequestExt

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_ TedEnablelnterrupts(edma_tcd_t *tcd, uint32_t mask)
Enables the interrupt source for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdEnableInterruptsExt

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.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdDisableInterruptsExt

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_ TedSetMajorOffsetConfig(edma_tcd_t *tcd, int32_t sourceOffset, int32_t destOffset)
Configures the eDMA TCD major offset feature.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetMajorOffsetConfigExt

Adjustment value added to the source address at the completion of the major iteration count
Parameters
* tcd — A point to the TCD structure.

* sourceOffset — source address offset wiil be applied to source address after
major loop done.

¢ destOffset — destination address offset will be applied to source address af-
ter major loop done.

void EDMA_ ConfigChannelSoftware TCDExt(EDMA_Type *base, edma_tcd_t *tcd, const
edma_transfer_config_t *transfer)
Sets TCD fields according to the user’s channel transfer configuration structure,
edma_transfer_config t.

Application should be careful about the TCD pool buffer storage class,
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» For the platform has cache, the software TCD should be put in non cache section

* The TCD pool buffer should have a consistent storage class.

Note: This function enables the auto stop request feature.

Parameters
* base — eDMA peripheral base address.
* tcd — Pointer to the TCD structure.
* transfer — channel transfer configuration pointer.

void EDMA_ TedResetExt(EDMA_Type *base, edma_tcd_t *tcd)
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
* base — eDMA peripheral base address.
* tcd — Pointer to the TCD structure.

void EDMA_ TedSetTransferConfigExt(EDMA_Type *base, 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 TCD 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 t config = {
}
edma_tcd_t ted _ aligned(32);

edma_ tcd_t nextTed __ aligned(32);
EDMA _ TcdSetTransferConfig(&tcd, &config, &nextTed);

Note: TCD address should be 32 bytes aligned or it causes an eDMA error.

Note: If the nextTcd is not NULL, the scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the EDMA_TcdReset.

Parameters
* base — eDMA peripheral base address.
* 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_ TedSetMinorOffsetConfigExt(EDMA_Type *base, 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
* base — eDMA peripheral base address.
* tcd — A point to the TCD structure.
* config — A pointer to the minor offset configuration structure.

void EDMA_ TedSetChannelLinkExt(EDMA_Type *base, 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
* base — eDMA peripheral base address.
* 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_ TedSetBandWidthExt(EDMA_Type *base, 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
crossbar switch.

Parameters
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* bandWidth — A bandwidth setting, which can be one of the following:
- kEDMABandwidthStallNone
— kEDMABandwidthStall4Cycle
— KEDMABandwidthStall8Cycle
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void EDMA_ TedSetModuloExt(EDMA_Type *base, 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
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* srcModulo — A source modulo value.
* destModulo — A destination modulo value.

static inline void EDMA_ TcdEnableAutoStopRequestExt(EDMA_Type *base, 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
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* enable — The command to enable (true) or disable (false).

void EDMA_ TedEnableInterruptsExt(EDMA_Type *base, edma_tcd_t *tcd, uint32_t mask)
Enables the interrupt source for the eDMA TCD.

Parameters
* base — eDMA peripheral base address.
* 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_ TedDisableInterruptsExt(EDMA_Type *base, edma_tcd_t *tcd, uint32_t mask)
Disables the interrupt source for the eDMA TCD.

Parameters
* base — eDMA peripheral base address.
* 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_ TedSetMajorOffsetConfigExt(EDMA_Type *base, edma_tcd_t *tcd, int32_t
sourceOffset, int32_t destOffset)

Configures the eDMA TCD major offset feature.
Adjustment value added to the source address at the completion of the major iteration count
Parameters
* base — eDMA peripheral base address.
* tcd — A point to the TCD structure.

* sourceOffset — source address offset wiil be applied to source address after
major loop done.
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* destOffset — destination address offset will be applied to source address af-

ter major loop done.

static inline void EDMA__EnableChannelRequest(EDMA_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(EDMA_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(EDMA_Type *base, uint32_t channel)
Starts the eDMA transfer by using the software trigger.

This function starts a minor loop transfer.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

uint32_t EDMA_ GetRemainingMajorLoopCount(EDMA_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.
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static inline uint32_t EDMA__ GetErrorStatusFlags(EDMA_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(EDMA_Type *base, uint32_t channel)
Gets the eDMA channel status flags.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

Returns
The mask of channel status flags. Users need to use the
_edma_channel_status_flags type to decode the return variables.

void EDMA_ ClearChannelStatusFlags(EDMA_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.

void EDMA_ CreateHandle(edma_handle_t *handle, EDMA_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. This
function shall only be used while users need to use scatter gather mode. Scatter gather
mode enables EDMA to load a new transfer control block (tcd) in hardware, and automati-
cally reconfigure that DMA channel for a new transfer. Users need to prepare tcd memory
and also configure tcds using interface EDMA_SubmitTransfer.

Parameters
* handle — eDMA handle pointer.
* tcdPool - A memory pool to store TCDs. It must be 32 bytes aligned.
* tcdSize — The number of TCD slots.
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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. This function will be called every time one tcd
finished transfer.

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 ad-
dress error (SAE). User can check if 128 bytes support is available for specific instance by
FSL_FEATURE_EDMA_INSTANCE_SUPPORT_128_BYTES_TRANSFERnN.

Parameters
* config — The user configuration structure of type edma_transfer_t.
* srcAddr — eDMA transfer source address.
*» srcWidth — eDMA transfer source address width(bytes).
* srcOffset — source address offset.
* destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
* destOffset — destination address offset.
* bytesEachRequest — eDMA transfer bytes per channel request.
* transferBytes — eDMA transfer bytes to be transferred.

void EDMA_ PrepareTransfer(edma_transfer_config_t *config, void *srcAddr, uint32_t srcWidth,
void *destAddr, uint32_t destWidth, uint32_t bytesEachRequest,
uint32_t transferBytes, edma_transfer_type_t type)

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_t.

* srcAddr — eDMA transfer source address.
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» 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.

* type — eDMA transfer type.

void EDMA_ PrepareTransfer TCD(edma_handle_t *handle, edma _tcd_t *tcd, void *srcAddr,
uint32_t srcWidth, int16_t srcOffset, void *destAddr, uint32_t
destWidth, int16_t destOffset, uint32_t bytesEachRequest,
uint32_t transferBytes, edma_tcd_t *nextTcd)

Prepares the eDMA transfer content descriptor.

This function prepares the transfer content descriptor 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
* handle — eDMA handle pointer.
* tcd — Pointer to eDMA transfer content descriptor structure.
* srcAddr — eDMA transfer source address.
* srcWidth — eDMA transfer source address width(bytes).
* srcOffset — source address offset.
* destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
* destOffset — destination address offset.
* bytesEachRequest — eDMA transfer bytes per channel request.
* transferBytes — eDMA transfer bytes to be transferred.
* nextTed — eDMA transfer linked TCD address.

status_t EDMA_ SubmitTransferTCD(edma_handle_t *handle, edma_tcd_t *tcd)
Submits the eDMA transfer content descriptor.

This function submits the eDMA transfer request according to the transfer content descrip-
tor. In scatter gather mode, call this function will add a configured tcd to the circular list of
tcd pool. The tcd pools is setup by call function EDMA_InstallTCDMemory before.

Typical user case:

a. submit single transfer

edma_ tcd_t ted;

EDMA_ PrepareTransferTCD(handle, tcd, ....)
EDMA_SubmitTransferTCD (handle, tcd)
EDMA __ StartTransfer(handle)

b. submit static link transfer,
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edma_ tcd__t ted[2];

EDMA _PrepareTransferTCD(handle, &ted[0], ....)
EDMA _ PrepareTransferTCD(handle, &ted[1], ....)
EDMA _ SubmitTransferTCD (handle, &tcd[0])
EDMA _StartTransfer(handle)

c. submit dynamic link transfer

edma_ ted__t tedpool[2];

EDMA_ InstallTCDMemory(&g_DMA_ Handle, tcdpool, 2);
edma_ ted_t ted;

EDMA _ PrepareTransferTCD(handle, ted, ....)
EDMA_SubmitTransferTCD(handle, tcd)

EDMA_ PrepareTransferTCD(handle, tcd, ....)

EDMA__ SubmitTransferTCD (handle, tcd)

EDMA _StartTransfer(handle)

d. submit loop transfer

edma_ tcd_t ted[2];

EDMA _PrepareTransferTCD (handle, &ted[0], ..., &tcd[1])
EDMA _PrepareTransferTCD(handle, &ted[1], ..., &ted[0])
EDMA_SubmitTransferTCD (handle, &tcd[0])

EDMA _ StartTransfer (handle)

Parameters

* handle — eDMA handle pointer.

* tcd — Pointer to eDMA transfer content descriptor 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.

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. In scatter gather mode, call this function will add a configured tcd to the circular
list of tcd pool. The tcd pools is setup by call function EDMA_InstallTCDMemory before.

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.
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status_t EDMA_ SubmitLoopTransfer(edma_handle_t *handle, edma_transfer_config t *transfer,
uint32_t transferLoopCount)

Submits the eDMA scatter gather transfer configurations.

The function is target for submit loop transfer request, the ring transfer request means that
the transfer request TAIL is link to HEAD, such as, A->B->C->D->A, or A->A

To use the ring transfer feature, the application should allocate several transfer object, such
as

edma_ channel transfer config t transfer[2];
EDMA_ TransferSubmitLoopTransfer(psHandle, &transfer, 2U);

Then eDMA driver will link transfer[0] and transfer[1] to each other

Note: Application should check the return value of this function to avoid transfer request
submit failed

Parameters
* handle — eDMA handle pointer

* transfer — pointer to user’s eDMA channel configure structure, see
edma_channel_transfer_config_t for detail

* transferLoopCount — the count of the transfer ring, if loop count is 1, that
means that the one will link to itself.

Return values
* kStatus_ Success — It means submit transfer request succeed
* kStatus_ EDMA_ Busy — channel is in busy status
* kStatus_ InvalidArgument — Invalid Argument

void EDMA _ StartTransfer(edma_handle_t *handle)
eDMA starts transfer.

This function enables the channel request. Users can call this function after submitting the
transfer request or before submitting the transfer request.

Parameters
* handle — eDMA handle pointer.

void EDMA_ StopTransfer(edma_handle_t *handle)
eDMA stops transfer.

This function disables the channel request to pause the transfer. Users can call
EDMA_StartTransfer() again to resume the transfer.

Parameters
* handle — eDMA handle pointer.

void EDMA_ AbortTransfer(edma_handle_t *handle)
eDMA aborts transfer.

This function disables the channel request and clear transfer status bits. Users can submit
another transfer after calling this APL

Parameters
* handle - DMA handle pointer.
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static inline uint32_t EDMA_ GetUnused TCDNumber(edma_handle_t *handle)

Get unused TCD slot number.

This function gets current tcd index which is run. If the TCD pool pointer 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.

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.

Note: For the case using TCD queue, when the major iteration count is exhausted, additional
operations are performed. These include the final address adjustments and reloading of
the BITER field into the CITER. Assertion of an optional interrupt request also occurs at this
time, as does a possible fetch of a new TCD from memory using the scatter/gather address
pointer included in the descriptor (if scatter/gather is enabled).

For instance, when the time interrupt of TCD[0] happens, the TCD[1] has already been
loaded into the eDMA engine. As sga and sga_index are calculated based on the DLAST_SGA
bitfield lies in the TCD_CSR register, the sga_index in this case should be 2 (DLAST_SGA of
TCD[1] stores the address of TCD[2]). Thus, the “tcdUsed” updated should be (tcdUsed - 2U)
which indicates the number of TCDs can be loaded in the memory pool (because TCD[O0]
and TCD[1] have been loaded into the eDMA engine at this point already.).

For the last two continuous ISRs in a scatter/gather process, they both load the last TCD (The
last ISR does not load a new TCD) from the memory pool to the eDMA engine when major
loop completes. Therefore, ensure that the header and tcdUsed updated are identical for
them. tcdUsed are both 0 in this case as no TCD to be loaded.

See the “eDMA basic data flow” in the eDMA Functional description section of the Reference
Manual for further details.

Parameters
* handle — eDMA handle pointer.

FSL_EDMA_DRIVER_VERSION

eDMA driver version
Version 2.10.5.

_edma_transfer_status eDMA transfer status

Values:
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enumerator kStatus_ EDMA__ QueueFull
TCD queue is full.

enumerator kStatus_ EDMA_ Busy

Channel is busy and can’t handle the transfer request.

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_ TransferSizeS8Bytes

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
enumerator kEDMA_ TransferSize128Bytes

Source/Destination data transfer size is 128 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.
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enumerator kEDMA_Modulo256bytes
Circular buffer size is 256 bytes.

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_Modulol6Kbytes
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.
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enumerator kEDMA_Modulo512Mbytes
Circular buffer size is 512 M bytes.

enumerator kEDMA_ModulolGbytes
Circular buffer size is 1 G bytes.

enumerator kEDMA_Modulo2Gbytes
Circular buffer size is 2 G bytes.

enum edma_bandwidth
Bandwidth control.

Values:

enumerator kEDMA_BandwidthStallNone
No eDMA engine stalls.

enumerator kEDMA__ BandwidthStall4Cycle
eDMA engine stalls for 4 cycles after each read/write.

enumerator kEDMA_ BandwidthStall8Cycle
eDMA engine stalls for 8 cycles after each read/write.

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_error_status_flags eDMA channel 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.
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enumerator kEDMA_ NbytesErrorFlag
NBYTES/CITER configuration error

enumerator kEDMA_ DestinationOffsetErrorFlag
Destination offset not aligned with destination size

enumerator kEDMA_ DestinationAddressErrorFlag
Destination address not aligned with destination size

enumerator kEDMA_ SourceOffsetErrorFlag
Source offset not aligned with source size

enumerator kEDMA _ SourceAddressErrorFlag
Source address not aligned with source size

enumerator kEDMA_ ErrorChannelFlag
Error channel number of the cancelled channel number

enumerator kEDMA_ TransferCanceledFlag
Transfer cancelled

enumerator kEDMA_ ValidFlag
No error occurred, this bit is 0. Otherwise, it is 1.

_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 _ Peripheral ToMemory
Transfer from peripheral to memory

enumerator kEDMA_MemoryToPeripheral
Transfer from memory to peripheral

enumerator kEDMA_ PeripheralToPeripheral
Transfer from Peripheral to peripheral

enum edma_ channel memory_ attribute
eDMA channel memory attribute

Values:

enumerator kEDMA ChannelNoWriteNoReadNoCacheNoBuffer
No write allocate, no read allocate, non-cacheable, non-bufferable.
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enumerator kEDMA_ChannelNoWriteNoReadNoCacheBufferable
No write allocate, no read allocate, non-cacheable, bufferable.

enumerator kEDMA_ChannelNoWriteNoReadCacheableNoBuffer

No write allocate, no read allocate, cacheable, non-bufferable.
enumerator kEDMA_ChannelNoWriteNoReadCacheableBufferable

No write allocate, no read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelNoWriteReadNoCacheNoBuffer

No write allocate, read allocate, non-cacheable, non-bufferable.
enumerator kEDMA_ChannelNoWriteReadNoCacheBufferable

No write allocate, read allocate, non-cacheable, bufferable.
enumerator kEDMA_ChannelNoWriteReadCacheableNoBuffer

No write allocate, read allocate, cacheable, non-bufferable.
enumerator kEDMA ChannelNoWriteReadCacheableBufferable

No write allocate, read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelWriteNoReadNoCacheNoBuffer

write allocate, no read allocate, non-cacheable, non-bufferable.
enumerator kEDMA ChannelWriteNoReadNoCacheBufferable

write allocate, no read allocate, non-cacheable, bufferable.
enumerator kEDMA ChannelWriteNoReadCacheableNoBuffer

write allocate, no read allocate, cacheable, non-bufferable.
enumerator kEDMA ChannelWriteNoReadCacheableBufferable

write allocate, no read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelWriteReadNoCacheNoBuffer

write allocate, read allocate, non-cacheable, non-bufferable.
enumerator kEDMA_ChannelWriteReadNoCacheBufferable

write allocate, read allocate, non-cacheable, bufferable.
enumerator kEDMA_ChannelWriteReadCacheableNoBuffer

write allocate, read allocate, cacheable, non-bufferable.
enumerator kEDMA ChannelWriteReadCacheableBufferable

write allocate, read allocate, cacheable, bufferable.

enum _ edma_ channel swap_ size

eDMA4 channel swap size
Values:
enumerator kEDMA_ChannelSwapDisabled

Swap is disabled.
enumerator kEDMA_ChannelRead With8bitSwap

Swap occurs with respect to the read 8bit.
enumerator kEDMA_ChannelRead With16bitSwap

Swap occurs with respect to the read 16bit.

enumerator kEDMA_ChannelRead With32bitSwap
Swap occurs with respect to the read 32bit.
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enumerator kEDMA_ChannelWrite With8bitSwap
Swap occurs with respect to the write 8bit.

enumerator kEDMA_ChannelWriteWith16bitSwap
Swap occurs with respect to the write 16bit.

enumerator kEDMA__ChannelWriteWith32bitSwap
Swap occurs with respect to the write 32bit.

eDMA channel system bus information, _edma_channel_sys_bus_info
Values:

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_ channel access_type
eDMA4 channel access type

Values:

enumerator kEDMA ChannelDataAccess
Data access for eDMA4 transfers.

enumerator kEDMA ChannellnstructionAccess
Instruction access for eDMA4 transfers.

enum _ edma_ channel_protection_ level
eDMA4 channel protection level

Values:

enumerator kEDMA_ChannelProtectionLevelUser
user protection level for eDMA transfers.
enumerator kEDMA_ChannelProtectionLevelPrivileged
Privileged protection level eDMA transfers.
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_transfer_type edma_ transfer_ type t
eDMA transfer type
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
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typedef enum edma_channel memory_attribute edma_ channel _memory_ attribute_t
eDMA channel memory attribute

typedef enum _edma_channel swap_size edma_ channel__swap_ size_t
eDMA4 channel swap size

typedef enum _edma_channel_access_type edma_ channel__access_ type_t
eDMA4 channel access type

typedef enum _edma_channel_protection_level edma_ channel protection_level t
eDMA4 channel protection level

typedef struct _edma_channel_config edma_ channel config t
eDMA4 channel configuration

typedef edma_core_tcd_t 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 struct _edma_transfer_config edma_ transfer config t
edma4 channel transfer configuration

The transfer configuration structure support full feature configuration of the transfer con-
trol descriptor.

1.To perform a simple transfer, below members should be initialized at least .srcAddr -
source address .dstAddr - destination address .srcWidthOfEachTransfer - data width of
source address .dstWidthOfEachTransfer - data width of destination address, normally it
should be as same as srcWidthOfEachTransfer .bytesEachRequest - bytes to be transferred
in each DMA request .totalBytes - total bytes to be transferred .srcOffsetOfEachTransfer -
offset value in bytes unit to be applied to source address as each source read is completed
.dstOffsetOfEachTransfer - offset value in bytes unit to be applied to destination address as
each destination write is completed enablchannelRequest - channel request can be enabled
together with transfer configure submission

2.The transfer configuration structure also support advance feature: Programmable
source/destination address range(MODULO) Programmable minor loop offset Pro-
grammable major loop offset Programmable channel chain feature Programmable channel
transfer control descriptor link feature

Note: User should pay attention to the transfer size alignment limitation

a. the bytesEachRequest should align with the srcWidthOfEachTransfer and the dst-
WidthOfEachTransfer that is to say bytesEachRequest % srcWidthOfEachTransfer
should be 0

b. the srcOffsetOfEachTransfer and dstOffsetOfEachTransfer must be aligne with trans-
fer width

the totalBytes should align with the bytesEachRequest

the srcAddr should align with the srcWidthOfEachTransfer

e. the dstAddr should align with the dstWidthOfEachTransfer

the srcAddr should align with srcAddrModulo if modulo feature is enabled

g. the dstAddr should align with dstAddrModulo if modulo feature is enabled If anyone
of above condition can not be satisfied, the edma4 interfaces will generate assert error.

g o

=
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typedef struct _edma_config edma_ config_t
eDMA global configuration structure.
typedef void (*edma_ callback)(struct _edma_handle *handle, void *userData, bool transferDone,
uint32_t tcds)
Define callback function for eDMA.
This callback function is called in the EDMA interrupt handle. In normal mode, run into
callback function means the transfer users need is done. In scatter gather mode, run into

callback function means a transfer control block (tcd) is finished. Not all transfer finished,
users can get the finished tcd numbers using interface EDMA_GetUnusedTCDNumber.

Param handle
EDMA handle pointer, users shall not touch the values inside.

Param userData
The callback user parameter pointer. Users can use this parameter to involve
things users need to change in EDMA callback function.

Param transferDone
If the current loaded transfer done. In normal mode it means if all transfer
done. In scatter gather mode, this parameter shows is the current transfer
block in EDMA register is done. As the load of core is different, it will be dif-
ferent if the new tcd loaded into EDMA registers while this callback called. If
true, it always means new tcd still not loaded into registers, while false means
new tcd already loaded into registers.

Param tcds
How many tcds are done from the last callback. This parameter only used in
scatter gather mode. It tells user how many tcds are finished between the last
callback and this.

typedef struct _edma_handle edma_ handle_ t
eDMA transfer handle structure
FSL EDMA_ DRIVER EDMA4
eDMA driver name
EDMA_ALLOCATE_TCD(name, number)
Macro used for allocate edma TCD.
DMA_DCHPRI_INDEX(channel)
Compute the offset unit from DCHPRIS.

struct _edma_ channel Preemption_ config
#include <fsl_edma.h> eDMA channel priority configuration

Public Members

bool enableChannelPreemption
If true: a channel can be suspended by other channel with higher priority

bool enablePreemptAbility
If true: a channel can suspend other channel with low priority

uint8_t channelPriority
Channel priority

struct _edma_ minor_ offset_ config
#include <fsl_edma.h> eDMA minor offset configuration
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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, channel config
#include <fsl_edma.h> eDMA4 channel configuration

Public Members

edma_channel_Preemption_config_t channelPreemptionConfig
channel preemption configuration

edma_channel memory_attribute_t channelReadMemoryAttribute
channel memory read attribute configuration

edma_channel memory_attribute_t channel WriteMemory Attribute
channel memory write attribute configuration

edma_channel_swap_size_t channelSwapSize
channel swap size configuration

edma_channel_access_type_t channel AccessType
channel access type configuration

uint8_t channelDataSignExtensionBitPosition
channel data sign extension bit psition configuration

uint32_t channelRequestSource
hardware service request source for the channel

bool enableMasterIDReplication
enable master ID replication

edma_channel_protection_level_t protectionLevel
protection level

struct _edma,_ transfer_config
#include <fsl_edma.h> edma4 channel transfer configuration

The transfer configuration structure support full feature configuration of the transfer con-
trol descriptor.

1.To perform a simple transfer, below members should be initialized at least .srcAddr -
source address .dstAddr - destination address .srccWidthOfEachTransfer - data width of
source address .dstWidthOfEachTransfer - data width of destination address, normally it
should be as same as srcWidthOfEachTransfer .bytesEachRequest - bytes to be transferred
in each DMA request .totalBytes - total bytes to be transferred .srcOffsetOfEachTransfer -
offset value in bytes unit to be applied to source address as each source read is completed
.dstOffsetOfEachTransfer - offset value in bytes unit to be applied to destination address as
each destination write is completed enablchannelRequest - channel request can be enabled
together with transfer configure submission
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2The transfer configuration structure also support advance feature: Programmable
source/destination address range(MODULO) Programmable minor loop offset Pro-
grammable major loop offset Programmable channel chain feature Programmable channel
transfer control descriptor link feature

Note: User should pay attention to the transfer size alignment limitation

a. the bytesEachRequest should align with the srcWidthOfEachTransfer and the dst-
WidthOfEachTransfer that is to say bytesEachRequest % srcWidthOfEachTransfer
should be 0

b. the srcOffsetOfEachTransfer and dstOffsetOfEachTransfer must be aligne with trans-
fer width

the totalBytes should align with the bytesEachRequest

the srcAddr should align with the srcWidthOfEachTransfer

e. the dstAddr should align with the dstWidthOfEachTransfer

the srcAddr should align with srcAddrModulo if modulo feature is enabled

g o

=

g. the dstAddr should align with dstAddrModulo if modulo feature is enabled If anyone
of above condition can not be satisfied, the edma4 interfaces will generate assert error.

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 value in byte unit applied to the current source address to form
the next-state value as each source read is completed

int16_t destOffset
Sign-extended offset value in byte unit applied to the current destination address to
form the next-state value as each destination write is completed.

uint32_t minorLoopBytes

bytes in each minor loop or each request range: 1 - (2430 -1) when minor loop mapping
is enabled range: 1- (2710 - 1) when minor loop mapping is enabled and source or dest
minor loop offset is enabled range: 1 - (2732 - 1) when minor loop mapping is disabled

uint32_t majorLoopCounts

minor loop counts in each major loop, should be 1 at least for each transfer range: (0 -
(2715 - 1)) when minor loop channel link is disabled range: (0 - (29 - 1)) when minor
loop channel link is enabled total bytes in a transfer = minorLoopCountsEachMajor-
Loop * bytesEachMinorLoop

uint16_t enabledInterruptMask
channel interrupt to enable, can be OR’ed value of _edma_interrupt_enable
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edma_modulo_t srcAddrModulo

source circular data queue range
int32_t srcMajorLoopOffset

source major loop offset

edma_modulo_t dstAddrModulo
destination circular data queue range

int32_t dstMajorLoopOffset

destination major loop offset
bool enableSrcMinorLoopOffset

enable source minor loop offset
bool enableDstMinorLoopOffset

enable dest minor loop offset
int32_t minorLoopOffset

burst offset, the offset will be applied after minor loop update
bool enableChannelMajorLoopLink

channel link when major loop complete
uint32_t majorLoopLinkChannel

major loop link channel number
bool enableChannelMinorLoopLink

channel link when minor loop complete
uint32_t minorLoopLinkChannel

minor loop link channel number
edma_tcd_t *linkTCD

pointer to the link transfer control descriptor

struct _edma,_ config
#include <fsl_edma.h> eDMA global configuration structure.

Public Members

bool enableContinuousLinkMode
Enable (true) continuous link mode. Upon minor loop completion, the channel acti-
vates again if that channel has a minor loop channel link enabled and the link channel
is itself.

bool enableMasterIdReplication
Enable (true) master ID replication. If Master ID replication is disabled, the privileged
protection level (supervisor mode) for eDMA4 transfers is used.

bool enableGlobalChannelLink
Enable(true) channellinking is available and controlled by each channel’s link settings.

bool enableHaltOnError
Enable (true) transfer halt on error. Any error causes the HALT hit to set. Subsequently,
all service requests are ignored until the HALT bit is cleared.

bool enableDebugMode

Enable(true) eDMA4 debug mode. When in debug mode, the eDMAA4 stalls the start of
a new channel. Executing channels are allowed to complete.
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bool enableRoundRobinArbitration
Enable(true) channellinking is available and controlled by each channel’s link settings.

edma_channel_config_t *channelConfig[1]
channel preemption configuration

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.
EDMA_ChannelType *channelBase
eDMA peripheral channel base address.
EDMA_Type *base
eDMA peripheral base address
EDMA_TCDType *tcdBase
eDMA peripheral tcd base address.
edma_tcd_t *tcdPool
Pointer to memory stored TCDs.
uint32_t channel
eDMA channel number.
volatile int8_t header
The first TCD index. Should point to the next TCD to be loaded into the eDMA engine.
volatile int8_t tail
The last TCD index. Should point to the next TCD to be stored into the memory pool.

volatile int8_t tcdUsed

The number of used TCD slots. Should reflect the number of TCDs can be used/loaded
in the memory.

volatile int8_t tcdSize
The total number of TCD slots in the queue.

2.7 eDMA core Driver

enum _ edma_ tcd_ type
eDMA tcd flag type
Values:
enumerator kEDMA__EDMA4Flag
Data access for eDMA4 transfers.

enumerator kEDMA__EDMAJ5Flag
Instruction access for eDMA4 transfers.
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typedef struct _edma_core_mp edma_ core_mp_t
edma core channel struture definition

typedef struct _edma_core_channel edma__core_ channel_t
edma core channel struture definition

typedef enum _edma_tcd_type edma_ tcd__type_t
eDMA tcd flag type

typedef struct _edma5_core_tcd edma5_ core_ted_t
edma5 core TCD struture definition

typedef struct _edma4 core_tcd edmad core_ted_t
edma4 core TCD struture definition

typedef struct _edma_core_tcd edma_ core_ted_t
edma core TCD struture definition

typedef edma_core_channel_t EDMA_ ChannelType
EDMA typedef.

typedef edma_core_tcd_t EDMA_TCDType
typedef void EDMA_ Type
DMA_CORE_MP_CSR_EDBG_MASK
DMA_CORE_MP_CSR_ERCA_MASK
DMA_CORE_MP_CSR_HAE_MASK
DMA_CORE_MP_CSR_HALT_ MASK
DMA_CORE_MP_CSR_GCLC_MASK
DMA_CORE_MP_CSR_GMRC_MASK
DMA_CORE_MP_CSR_EDBG(X)
DMA_CORE_MP_CSR_ERCA(X)
DMA_CORE_MP_CSR_HAE(X)
DMA_CORE_MP_CSR_HALT(X)
DMA_CORE_MP_CSR_GCLC(X)
DMA_CORE_MP_CSR_GMRC(X)
DMA_ CSR_INTMAJOR_MASK
DMA__CSR_INTHALF_MASK
DMA__CSR_DREQ_MASK
DMA__CSR_ESG_MASK
DMA__CSR_BWC_MASK
DMA_CSR_BWC(X)
DMA__CSR_START_MASK

DMA_ CITER_ELINKNO_ CITER_MASK
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DMA_BITER ELINKNO_BITER MASK
DMA_CITER ELINKNO_ CITER SHIFT
DMA_CITER_ELINKYES_CITER MASK
DMA_CITER_ELINKYES_CITER_SHIFT
DMA_ATTR_SMOD_MASK
DMA_ATTR_DMOD_MASK
DMA_CITER ELINKNO ELINK MASK
DMA_ CSR_MAJORELINK_MASK
DMA_BITER_ELINKYES_ELINK_MASK
DMA_CITER_ELINKYES_ ELINK MASK
DMA_CSR_MAJORLINKCH_MASK
DMA_BITER_ ELINKYES LINKCH MASK
DMA_ CITER ELINKYES LINKCH MASK
DMA_NBYTES_MLOFFYES MLOFF_MASK
DMA_NBYTES_MLOFFYES DMLOE_MASK
DMA_NBYTES_MLOFFYES_SMLOE_MASK
DMA_NBYTES_MLOFFNO_NBYTES_MASK
DMA_ATTR._DMOD(X)
DMA_ATTR_SMOD(x)

DMA_BITER ELINKYES LINKCH(X)
DMA_CITER_ELINKYES_LINKCH(X)
DMA_NBYTES_MLOFFYES_MLOFF(X)
DMA_NBYTES_ MLOFFYES_ DMLOE(X)
DMA_NBYTES MLOFFYES SMLOE(X)
DMA_NBYTES MLOFFNO_NBYTES(X)
DMA_NBYTES_MLOFFYES_NBYTES(X)
DMA_ATTR_ DSIZE(X)

DMA_ATTR_ SSIZE(X)

DMA_CSR_DREQ(X)

DMA_CSR. MAJORLINKCH(X)

DMA_CH MATTR_WCACHE(X)
DMA_CH_MATTR_RCACHE(X)

DMA_CH_CSR_SIGNEXT MASK
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DMA_CH_CSR_SIGNEXT_SHIFT
DMA_CH_CSR_SWAP_MASK
DMA_CH_CSR_SWAP_SHIFT
DMA_CH_SBR_INSTR_MASK
DMA_ CH_ SBR_INSTR_SHIFT
DMA_ CH MUX_ SOURCE(X)

DMA_ ERR_DBE_FLAG
DMA error flag.

DMA_ERR_SBE_FLAG

DMA_ ERR SGE_FLAG

DMA_ ERR_NCE_ FLAG

DMA_ ERR_DOE_FLAG
DMA_ERR_DAE_FLAG
DMA_ERR_SOE_FLAG
DMA_ERR_SAE FLAG
DMA_ERR_ERRCHAN_ FLAG
DMA ERR_ECX FLAG
DMA_ERR_FLAG

DMA_CLEAR_DONE_STATUS(base, channel)
get/clear DONE bit
DMA_GET_DONE_STATUS(base, channel)
DMA_ENABLE_ERROR_INT(base, channel)
enable/disable error interupt
DMA_DISABLE_ERROR_ INT(base, channel)
DMA_CLEAR_ERROR_STATUS(base, channel)
get/clear error status
DMA_ GET_ERROR_STATUS(base, channel)
DMA_CLEAR_INT_STATUS(base, channel)
get/clear INT status
DMA_GET_INT_ STATUS(base, channel)
DMA_ENABLE_MAJOR,_ INT(base, channel)
enable/dsiable MAJOR/HALF INT
DMA_ENABLE_HALF_INT(base, channel)

DMA_DISABLE MAJOR_INT(base, channel)

DMA_DISABLE_HALF_INT(base, channel)
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EDMA_TCD__ALIGN_SIZE
EDMA tcd align size.

EDMA__CORE_BASE(base)
EDMA base address convert macro.

EDMA__MP_BASE(base)
EDMA_CHANNEL_BASE(base, channel)
EDMA_TCD_BASE(base, channel)

EDMA_TCD_TYPE(X)
EDMA TCD type macro.

EDMA_TCD_SADDR(tcd, flag)
EDMA TCD address convert macro.

EDMA_TCD_SOFF(tcd, flag)
EDMA_TCD_ATTR(tcd, flag)
EDMA_TCD_NBYTES(tcd, flag)
EDMA_TCD_SLAST(tcd, flag)
EDMA_TCD_DADDR(tcd, flag)
EDMA_TCD_DOFF(tcd, flag)
EDMA_TCD_CITER(tcd, flag)
EDMA_TCD_DLAST SGA(tcd, flag)
EDMA_TCD_ CSR(tcd, flag)
EDMA_TCD_BITER(tcd, flag)

struct _edma_ core_mp

#include <fsl_edma_core.h> edma core channel struture definition

Public Members

IO uint32 _t MP__ CSR

Channel Control and Status, array offset: 0x10000, array step: 0x10000

_ IO uint32_t MP_ES

Channel Error Status, array offset: 0x10004, array step: 0x10000

struct edma_core channel

#include <fsl_edma_core.h> edma core channel struture definition

Public Members

IO uint32 t CH_CSR

Channel Control and Status, array offset: 0x10000, array step: 0x10000

IO uint32 t CH_ES

Channel Error Status, array offset: 0x10004, array step: 0x10000
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IO uint32 t CH_INT
Channel Interrupt Status, array offset: 0x10008, array step: 0x10000

IO uint32 _t CH_SBR

Channel System Bus, array offset: 0x1000C, array step: 0x10000
_ IO uint32_t CH_PRI

Channel Priority, array offset: 0x10010, array step: 0x10000

struct edmab core_ted
#include <fsl_edma_core.h> edma5 core TCD struture definition

Public Members

__ 10 uint32_t SADDR
SADDR register, used to save source address

IO uint32_t SADDR_HIGH
SADDR HIGH register, used to save source address

IO uintl6_t SOFF
SOFF register, save offset bytes every transfer

IO uintl6_t ATTR
ATTR register, source/destination transfer size and modulo
IO uint32 t NBYTES
Nbytes register, minor loop length in bytes
IO uint32 _t SLAST
SLAST register
IO uint32_t SLAST SDA HIGH
SLAST SDA HIGH register

___I0 uint32_t DADDR
DADDR register, used for destination address

IO uint32_t DADDR_HIGH
DADDR HIGH register, used for destination address

___IO uint32_t DLAST SGA
DLASTSGA register, next tcd address used in scatter-gather mode

_ IO uint32_t DLAST SGA_HIGH
DLASTSGA HIGH register, next tcd address used in scatter-gather mode

IO uintl6_t DOFF
DOFF register, used for destination offset

_ IO uint16_t CITER
CITER register, current minor loop numbers, for unfinished minor loop.

__ IO uint16_t CSR
CSR register, for TCD control status

___ IO uint16_t BITER
BITER register, begin minor loop count.

uint8_t RESERVED[16]
Aligned 64 bytes

struct edmad core ted
#include <fsl_edma_core.h> edma4 core TCD struture definition
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Public Members
IO uint32 t SADDR
SADDR register, used to save source address
_ IO uint16_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 uint16_t DOFF
DOFF register, used for destination offset
IO uintl6_t CITER
CITER register, current minor loop numbers, for unfinished minor loop.
___TO uint32_t DLAST_SGA
DLASTSGA register, next tcd address used in scatter-gather mode
IO uintl6_t CSR
CSR register, for TCD control status
_ IO uint16_t BITER
BITER register, begin minor loop count.
struct edma core tcd

#include <fsl_edma_core.h> edma core TCD struture definition
union MP_REGS

Public Members
struct _edma_core_mp EDMA5 REG

struct EDMA5 REG

Public Members

_ IO uint32_t MP_INT_LOW

Channel Control and Status, array offset: 0x10008, array step: 0x10000
_ Twuint32 _t MP_INT HIGH

Channel Control and Status, array offset: 0x1000C, array step: 0x10000
~ Twuint32 t MP__HRS LOW

Channel Control and Status, array offset: 0x10010, array step: 0x10000
_ T wuint32_t MP_HRS_HIGH

Channel Control and Status, array offset: 0x10014, array step: 0x10000
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_ IO uint32_t MP_ STOPCH
Channel Control and Status, array offset: 0x10020, array step: 0x10000

_ Tuint32_t MP_SSR_LOW
Channel Control and Status, array offset: 0x10030, array step: 0x10000

_ Tuint32_t MP_SSR_HIGH
Channel Control and Status, array offset: 0x10034, array step: 0x10000

__I0 uint32_t CH_GRPRI [64]
Channel Control and Status, array offset: 0x10100, array step: 0x10000

10 uint32_t CH_MUX [64]
Channel Control and Status, array offset: 0x10200, array step: 0x10000

10 uint32_t CH_PROT [64]
Channel Control and Status, array offset: 0x10400, array step: 0x10000

union CH_REGS

Public Members
struct _edma_core_channel EDMA5 REG
struct _edma_core_channel EDMA4 REG

struct EDMA5 REG

Public Members

_ IO uint32_t CH_MATTR
Memory Attributes Register, array offset: 0x10018, array step: 0x8000

struct EDMA4_REG

Public Members

IO uint32_t CH_MUX
Channel Multiplexor Configuration, array offset: 0x10014, array step: 0x10000

IO uintl6_t CH_MATTR
Memory Attributes Register, array offset: 0x10018, array step: 0x8000

union TCD_REGS

Public Members

edma4_core_tcd_t edmad tcd

2.8 eDMA soc Driver

enum _ dma_ request__source
dma request source

Values:
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enumerator DmaRequestDisabled
DSisabled

enumerator Dma3RequestMuxCAN1
CAN1

enumerator Dma3RequestMuxLPTMR1Request
LPTMR1 Request

enumerator Dma3RequestMuxELERequest
ELE Request

enumerator Dma3RequestMuxTPM1OverflowRequest
TPM1 Overflow Request

enumerator Dma3RequestMuxTPM2OverflowRequest
TPM2 Overflow Request

enumerator Dma3RequestMuxPDMRequest
PDM

enumerator Dma3RequestMuxADC1Request
ADC1

enumerator Dma3RequestMuxGPIO1Request0
GPIO1 channel 0

enumerator Dma3RequestMuxGPIO1Request1
GPIO1 channel 1

enumerator Dma3RequestMuxI3C1ToBusRequest
I3C1 To-bus Request

enumerator Dma3RequestMuxI3C1FromBusRequest
I3C1 From-bus Request

enumerator Dma3RequestMuxLPI2C1Tx
LPI2C1

enumerator Dma3RequestMuxLPI2C1Rx
LPI2C1

enumerator Dma3RequestMuxLPI2C2Tx
LPI2C2

enumerator Dma3RequestMuxLPI2C2Rx
LPI2C2

enumerator Dma3RequestMuxLPSPI1Tx
LPSPI1 Transmit

enumerator Dma3RequestMuxLPSPI1Rx
LPSPI1 Receive

enumerator Dma3RequestMuxLPSPI2Tx
LPSPI2 Transmit

enumerator Dma3RequestMuxLPSPI2Rx
LPSPI2 Receive

enumerator Dma3RequestMuxLPUART1Tx
LPUART1 Transmit
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enumerator Dma3RequestMuxLPUART1Rx
LPUART1 Receive

enumerator Dma3RequestMuxLPUART2Tx
LPUART2 Transmit

enumerator Dma3RequestMuxLPUART2Rx
LPUART2 Receive

enumerator Dma3RequestMuxSail Tx
SAI1 Transmit

enumerator Dma3RequestMuxSailRx
SAI1 Receive

enumerator Dma3RequestMuxTPM1RequestORequest2
TPM1 request 0 and request 2

enumerator Dma3RequestMuxTPM1Request1Request3
TPM1 request 1 and request 3

enumerator Dma3RequestMuxTPM2RequestORequest2
TPM2 request 0 and request 2

enumerator Dma3RequestMuxTPM2Request1Request3
TPM2 request 1 and request 3

enumerator Dma5RequestMuxCAN2
CAN2

enumerator Dma5RequestMuxGPIO2Request0
GPIO2 channel 0

enumerator Dma5RequestMuxGPIO2Request1
GPIO2 channel 1

enumerator Dma5RequestMuxGPIO3Request0
GPIO3 channel 0

enumerator Dma5RequestMuxGPIO3Request1
GPIO3 channel 1

enumerator Dma5RequestMuxI3C2ToBusRequest
I3C2 To-bus Request

enumerator Dma5RequestMuxI3C2FromBusRequest
I3C2 From-bus Request

enumerator Dma5RequestMuxLP12C3Tx
LPI2C3

enumerator Dma5RequestMuxLPI2C3Rx
LPI2C3

enumerator DmabRequestMuxLPI12C4Tx
LPI2C4

enumerator DmabRequestMuxLPI2C4Rx
LPI2C2

enumerator Dma5RequestMuxLPSPI3Tx
LPSPI3 Transmit

2.8. eDMA soc Driver 201



MCUXpresso SDK Documentation, Release 25.06.00

enumerator Dma5RequestMuxLPSPI3Rx
LPSPI3 Receive

enumerator Dma5RequestMuxLPSPI4Tx
LPSPI4 Transmit

enumerator Dma5RequestMuxLPSPI4Rx
LPSPI4 Receive

enumerator Dmab5RequestMuxLPTMR2Request
LPTMR2 Request

enumerator Dmab5RequestMuxLPUART3Tx
LPUART3 Transmit

enumerator Dmab5RequestMuxLPUART3Rx
LPUART3 Receive

enumerator Dma5RequestMuxLPUART4Tx
LPUART4 Transmit

enumerator Dmab5RequestMuxLPUART4Rx
LPUART4 Receive

enumerator Dma5RequestMuxLPUART5Tx
LPUARTS5 Transmit

enumerator Dma5RequestMuxLPUART5Rx
LPUARTS5 Receive

enumerator Dma5RequestMuxLPUART6Tx
LPUART6 Transmit

enumerator Dma5RequestMuxLPUART6Rx
LPUART®6 Receive

enumerator DmabRequestMuxTPM3RequestORequest2
TPM3 request 0 and request 2

enumerator DmabRequestMuxTPM3Request1Request3
TPM3 request 1 and request 3

enumerator Dma5RequestMuxTPM3OverflowRequest
TPM3 Overflow request

enumerator DmabRequestMuxTPM4RequestORequest2
TPM4 request 0 and request 2

enumerator DmabRequestMuxTPM4Request1Request3
TPM4 request 1 and request 3

enumerator Dma5RequestMuxTPM4OverflowRequest
TPM4 Overflow request

enumerator DmabRequestMuxTPMb5RequestORequest2
TPMS5 request 0 and request 2

enumerator DmabRequestMuxTPMb5Request1Request3
TPMS5 request 1 and request 3

enumerator Dma5RequestMuxTPM5O0verflowRequest
TPM5 Overflow request
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enumerator DmabRequestMuxTPM6RequestORequest2
TPM6 request 0 and request 2

enumerator DmabRequestMuxTPM6Request1Request3
TPM6 request 1 and request 3

enumerator Dma5RequestMuxTPM60OverflowRequest
TPM6 Overflow request

enumerator DmabRequestMuxFlexIO1Request0
FlexIO1 Request0

enumerator Dma5RequestMuxFlexIO1Request1
FlexIO1 Request1

enumerator DmabRequestMuxFlexIO1Request2
FlexIO1 Request2

enumerator DmabRequestMuxFlexIO1Request3
FlexIO1 Request3

enumerator DmabRequestMuxFlexIO1Request4
FlexIO1 Request4

enumerator Dma5RequestMuxFlexIO1Requesth
FlexIO1 Request5

enumerator Dma5RequestMuxFlexIO1Request6
FlexIO1 Request6

enumerator Dma5RequestMuxFlexIO1Request7
FlexIO1 Request7

enumerator Dma5RequestMuxFlexIO2Request0
FlexIO2 Request0

enumerator Dma5RequestMuxFlexIO2Request1
FlexIO2 Request1

enumerator Dma5RequestMuxFlexIO2Request2
FlexIO2 Request2

enumerator Dma5RequestMuxFlexIO2Request3
FlexIO2 Request3

enumerator Dma5RequestMuxFlexIO2Request4
FlexIO2 Request4

enumerator Dma5RequestMuxFlexIO2Requesth
FlexIO2 Request5

enumerator Dma5RequestMuxFlexIO2Request6
FlexIO2 Request6

enumerator Dma5RequestMuxFlexIO2Request7
FlexIO2 Request7

enumerator Dma5RequestMuxFlexSPI1Tx
FlexSPI1 Transmit

enumerator Dma5RequestMuxFlexSPI1Rx
FlexSPI1 Receive
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enumerator Dma5RequestMuxGPIO5Request0
GPIOS Request0

enumerator Dma5RequestMuxGPIO5Request1
GPIOS5 Requestl

enumerator Dma5RequestMuxCAN3
CAN3

enumerator Dma5RequestMuxSai2Tx
SAI2 Transmit

enumerator DmabRequestMuxSai2Rx
SAI2 Receive

enumerator DmabRequestMuxSai3Tx
SAI3 Transmit

enumerator DmabRequestMuxSai3Rx
SAI3 Receive

enumerator DmabRequestMuxGPIO4Request0
GPIO4 Request0

enumerator Dma5RequestMuxGPIO4Request1
GPIO4 Requestl

enumerator Dma5RequestMuxeARCRequest0
eARC enhanced Audio Return Channel

enumerator Dma5RequestMuxeARCRequest1
eARC enhanced Audio Return Channel

enumerator Dma5RequestMuxSaidTx
SAI4 Transmit

enumerator Dma5RequestMuxSai4Rx
SAI4 Receive

enumerator Dma5RequestMuxSaisTx
SAI5 Transmit

enumerator Dma5RequestMuxSaibRx
SAI5 Receive

enumerator Dma5RequestMuxLP12C5Tx
LPI2C5

enumerator Dma5RequestMuxLPI2C5Rx
LPI2C5

enumerator Dma5RequestMuxLPI2C6Tx
LPI2C6

enumerator Dma5RequestMuxLPI2C6Rx
LPI2C6

enumerator Dma5RequestMuxLPI2C7Tx
LPI2C7

enumerator Dma5RequestMuxLPI2C7Rx
LPI2C7
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enumerator Dma5RequestMuxLPI2C8Tx
LPI2C8

enumerator Dma5RequestMuxLPI2C8Rx
LPI2C8

enumerator Dma5RequestMuxLPSPI5Tx
LPSPI5 Transmit

enumerator Dma5RequestMuxLPSPI5Rx
LPSPI5 Receive

enumerator Dma5RequestMuxLPSPI6Tx
LPSPI6 Transmit

enumerator Dma5RequestMuxLPSPI6Rx
LPSPI6 Receive

enumerator Dma5RequestMuxLPSPI7Tx
LPSPI7 Transmit

enumerator Dma5RequestMuxLPSPI7TRx
LPSPI7 Receive

enumerator Dma5RequestMuxLPSPI8Tx
LPSPI8 Transmit

enumerator Dma5RequestMuxLPSPI8Rx
LPSPI8 Receive

enumerator Dma5RequestMuxLPUART7Tx
LPUART7 Transmit

enumerator Dma5RequestMuxLPUART7Rx
LPUART7 Receive

enumerator Dma5RequestMuxLPUART8Tx
LPUARTS8 Transmit

enumerator Dma5RequestMuxLPUART8Rx
LPUARTS8 Receive

enumerator Dma5RequestMuxCAN4
CAN4

enumerator Dma5RequestMuxCANbH
CANS5

typedef enum _dma_request_source dma_ request_ source_ t
dma request source
Verify dma base and request source

FSL_EDMA_SOC_DRIVER_VERSION
Driver version 2.0.0.

FSL_EDMA_SOC_IP DMAS3
DMA IP version.

FSL_EDMA_SOC_IP_DMA5

EDMA_BASE_ PTRS
DMA base table.
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EDMA__CHN_IRQS
EDMA_ CHANNEL HAS REQUEST SOURCE(base, source)
EDMA__CHANNEL_ OFFSET

EDMA base address convert macro.
EDMA_CHANNEL ARRAY STEP(base)

2.9 EIM: error injection module

FSL ERM DRIVER VERSION
Driver version.

void EIM_ Init(EIM_Type *base)
EIM module initialization function.

Parameters
* base — EIM base address.

void EIM_ Deinit(EIM_Type *base)
De-initializes the EIM.

2.10 ERM: error recording module

void ERM_ Init(ERM_Type *base)
ERM module initialization function.

Parameters
* base — ERM base address.

void ERM_ Deinit(ERM_Type *base)
De-initializes the ERM.

static inline void ERM__EnableInterrupts(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM enable interrupts.
Parameters
* base — ERM peripheral base address.
* channel — memory channel.

* mask — single correction interrupt or non-correction interrupt enable to
disable for one specific memory region. Refer to “_erm_interrupt_enable”
enumeration.

static inline void ERM_ Disablelnterrupts(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM module disable interrupts.
Parameters
* base — ERM base address.

* channel — memory channel.
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» mask — single correction interrupt or non-correction interrupt enable to
disable for one specific memory region. Refer to “_erm_interrupt_enable”

enumeration.
static inline uint32_t ERM_ GetInterruptStatus(ERM_Type *base, erm_memory_channel_t
channel)
Gets ERM interrupt flags.
Parameters

* base — ERM peripheral base address.

Returns
ERM event flags.

static inline void ERM__ClearInterruptStatus(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM module clear interrupt status flag.
Parameters
* base — ERM base address.
» mask — event flag to clear. Refer to “_erm_interrupt_flag” enumeration.

uint32_t ERM_ GetMemoryErrorAddr(ERM_Type *base, erm_memory_channel_t channel)

ERM get memory error absolute address, which capturing the address of the last ECC event
in Memory n.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
memory — error absolute address.

uint32_t ERM_ GetSyndrome(ERM_Type *base, erm_memory_channel_t channel)

ERM get syndrome, which identifies the pertinent bit position on a correctable, single-bit
data inversion or a non-correctable, single-bit address inversion. The syndrome value does
not provide any additional diagnostic information on non-correctable, multi-bit inversions.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
syndrome — value.

uint32_t ERM_ GetErrorCount(ERM_Type *base, erm_memory_channel_t channel)

ERM get error count, which records the count value of the number of correctable ECC error
events for Memory n. Non-correctable errors are considered a serious fault, so the ERM
does not provide any mechanism to count non-correctable errors. Only correctable errors
are counted.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
error — count.
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void ERM_ ResetErrorCount(ERM_Type *base, erm_memory_channel_t channel)

ERM reset error count.
Parameters
* base — ERM base address.

* channel — memory channel.

FSL_ERM_DRIVER_VERSION

Driver version.

ERM interrupt configuration structure, default settings all disabled, _erm_interrupt_enable.
This structure contains the settings for all of the ERM interrupt configurations.
Values:

enumerator kERM_ SingleCorrectionIntEnable
Single Correction Interrupt Notification enable.

enumerator kERM_NonCorrectableIntEnable
Non-Correction Interrupt Notification enable.

enumerator kERM__AlllnterruptsEnable
All Interrupts enable

ERM interrupt status, _erm_interrupt_flag.
This provides constants for the ERM event status for use in the ERM functions.
Values:

enumerator kERM __SingleBitCorrectionIntFlag
Single-Bit Correction Event.

enumerator kERM_ NonCorrectableErrorIntFlag
Non-Correctable Error Event.

enumerator kERM__AlllntsFlag
All Events.

2.11 FGPIO Driver

2.12 FlexCAN: Flex Controller Area Network Driver

2.13 FlexCAN Driver

bool FLEXCAN IsInstanceHasFDMode(CAN_Type *base)

Determine whether the FlexCAN instance support CAN FD mode at run time.

Note: Use this API only if different soc parts share the SOC part name macro define. Oth-
erwise, a different SOC part name can be used to determine at compile time whether the
FlexCAN instance supports CAN FD mode or not. If need use this API to determine if CAN FD
mode is supported, the FLEXCAN_Init function needs to be executed first, and then call this
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API and use the return to value determines whether to supports CAN FD mode, if return
true, continue calling FLEXCAN_FDInit to enable CAN FD mode.

Parameters
* base — FlexCAN peripheral base address.

Returns
return TRUE if instance support CAN FD mode, FALSE if instance only support
classic CAN (2.0) mode.

void FLEXCAN_ EnterFreezeMode(CAN_Type *base)
Enter FlexCAN Freeze Mode.

This function makes the FlexCAN work under Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN ExitFreezeMode(CAN_Type *base)
Exit FlexCAN Freeze Mode.

This function makes the FlexCAN leave Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

uint32_t FLEXCAN_ GetlInstance(CAN_Type *base)
Get the FlexCAN instance from peripheral base address.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN instance.

bool FLEXCAN __ CalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t
sourceClock_Hz, flexcan_timing config_t
*pTimingConfig)

Calculates the improved timing values by specific bit Rates for classical CAN.

This function use to calculates the Classical CAN timing values according to the given bit
rate. The Calculated timing values will be set in CTRL1/CBT/ENCBT register. The calculation
is based on the recommendation of the CiA 301 v4.2.0 and previous version document.

Parameters
* base — FlexCAN peripheral base address.

* bitRate — The classical CAN speed in bps defined by user, should be less
than or equal to 1Mbps.

* sourceClock_Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration.
void FLEXCAN_ Init(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t sourceClock_Hz)
Initializes a FlexCAN instance.
This function initializes the FlexCAN module with user-defined settings. This example

shows how to set up the flexcan_config t parameters and how to call the FLEXCAN_Init
function by passing in these parameters.
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flexcan_config t flexcanConfig;

flexcanConfig.clkSrc = KFLEXCAN__ClkSrc0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig. maxMbNum = 16;
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;
flexcanConfig.enableIndividMask = false;
flexcanConfig.enableDoze = false;

flexcanConfig.disableSelfReception = false;
flexcanConfig.enableListenOnlyMode = false;
flexcanConfig.timingConfig = timingConfig;
FLEXCAN_ Init(CANO, &flexcanConfig, 40000000UL);

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the user-defined configuration structure.

* sourceClock_Hz — FlexCAN Protocol Engine clock source frequency in Hz.

bool FLEXCAN_ FDCalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t

bitRateFD, uint32_t sourceClock_Hz,
flexcan_timing config t *pTimingConfig)

Calculates the improved timing values by specific bit rates for CANFD.

This function use to calculates the CANFD timing values according to the given nominal
phase bit rate and data phase bit rate. The Calculated timing values will be set in CBT/ENCBT
and FDCBT/EDCBT registers. The calculation is based on the recommendation of the CiA
1301 v1.0.0 document.

Parameters
* base — FlexCAN peripheral base address.
* bitRate — The CANFD bus control speed in bps defined by user.

* bitRateFD — The CAN FD data phase speed in bps defined by user. Equal to
bitRate means disable bit rate switching.

* sourceClock_Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration

void FLEXCAN_ FDInit(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t

sourceClock_Hz, flexcan_mb_size_t dataSize, bool brs)
Initializes a FlexCAN instance.

This function initializes the FlexCAN module with user-defined settings. This example
shows how to set up the flexcan_config_t parameters and how to call the FLEXCAN_FDInit
function by passing in these parameters.

flexcan config t flexcanConfig;

flexcanConfig.clkSrc = KFLEXCAN__ClkSrc0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig.bitRateFD = 2000000U;
flexcanConfig. maxMbNum = I8
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;

flexcanConfig.enableIndividMask = false;
flexcanConfig.disableSelfReception = false;
flexcanConfig.enableListenOnlyMode = false;
(continues on next page)
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(continued from previous page)

flexcanConfig.enableDoze = false;
flexcanConfig.timingConfig = timingConfig;
FLEXCAN_ FDInit(CANO, &flexcanConfig, 80000000UL, kFLEXCAN__ 16BperMB, true);

Parameters
* base — FlexCAN peripheral base address.
» pConfig — Pointer to the user-defined configuration structure.
* sourceClock__Hz — FlexCAN Protocol Engine clock source frequency in Hz.

* dataSize — FlexCAN Message Buffer payload size. The actual transmitted
or received CAN FD frame data size needs to be less than or equal to this
value.

* brs — True if bit rate switch is enabled in FD mode.

void FLEXCAN_ Deinit(CAN_Type *base)
De-initializes a FlexCAN instance.

This function disables the FlexCAN module clock and sets all register values to the reset
value.

Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN_ GetDefaultConfig(flexcan_config t *pConfig)
Gets the default configuration structure.

This function initializes the FlexCAN configuration structure to de-

fault wvalues. The default values are as follows. flexcanConfig->clkSrc
=  KFLEXCAN_CIkSrcO; flexcanConfig->bitRate = 1000000U;  flexcanConfig-
>bitRateFD = 2000000U; flexcanConfig->maxMbNum = 16; flexcanConfig-

>enableLoopBack = false; flexcanConfig->enableSelfWakeup = false; flexcanConfig-
>enableIndividMask = false; flexcanConfig->disableSelfReception = false; flexcanConfig-
>enableListenOnlyMode = false; flexcanConfig->enableDoze = false; flexcanConfig-
>enablePretendedeNetworking = false; flexcanConfig->enableMemoryErrorControl
= true; flexcanConfig->enableNonCorrectableErrorEnterFreeze = true;
flexcanConfig->enableTransceiverDelayMeasure = true; flexcanConfig-
>enableRemoteRequestFrameStored = true; flexcanConfig->payloadEndianness = KFLEX-
CAN_bigEndian; flexcanConfig.timingConfig = timingConfig;

Parameters
* pConfig — Pointer to the FlexCAN configuration structure.

void FLEXCAN_ SetTimingConfig(CAN_Type *base, const flexcan_timing config t *pConfig)
Sets the FlexCAN classical CAN protocol timing characteristic.
This function gives user settings to classical CAN or CAN FD nominal phase timing char-

acteristic. The function is for an experienced user. For less experienced users, call the
FLEXCAN_SetBitRate() instead.

Note: Calling FLEXCAN_SetTimingConfig() overrides the bit rate set in FLEXCAN_Init() or
FLEXCAN_SetBitRate().

Parameters
* base — FlexCAN peripheral base address.

* pConfig — Pointer to the timing configuration structure.
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status_t FLEXCAN_ SetBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t bitRate_Bps)
Set bit rate of FlexCAN classical CAN frame or CAN FD frame nominal phase.

This function set the bit rate of classical CAN frame or CAN FD frame nominal phase base
on FLEXCAN_CalculateImprovedTimingValues() API calculated timing values.

Note: Calling FLEXCAN_SetBitRate() overrides the bit rate set in FLEXCAN_Init().

Parameters
* base — FlexCAN peripheral base address.
* sourceClock Hz - Source Clock in Hz.
* bitRate Bps— Bit rate in Bps.

Returns
kStatus_Success - Set CAN baud rate (only Nominal phase) successfully.
void FLEXCAN SetFDTimingConfig(CAN_Type *base, const flexcan_timing_config_t *pConfig)
Sets the FlexCAN CANFD data phase timing characteristic.
This function gives user settings to CANFD data phase timing characteristic. The function

is for an experienced user. For less experienced users, call the FLEXCAN_SetFDBitRate() to
set both Nominal/Data bit Rate instead.

Note: Calling FLEXCAN_SetFDTimingConfig() overrides the data phase bit rate set in FLEX-
CAN_FDInit()/FLEXCAN_SetFDBitRate().

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the timing configuration structure.

status_t FLEXCAN_ SetFDBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t
bitRateN_Bps, uint32_t bitRateD_Bps)

Set bit rate of FlexCAN FD frame.

This function set the baud rate of FLEXCAN FD base on FLEX-
CAN_FDCalculateImprovedTimingValues() API calculated timing values.

Parameters
* base — FlexCAN peripheral base address.
* sourceClock Hz - Source Clock in Hz.
* bitRateN_ Bps — Nominal bit Rate in Bps.
* bitRateD_ Bps — Data bit Rate in Bps.

Returns
kStatus_Success - Set CAN FD bit rate (include Nominal and Data phase) suc-
cessfully.
void FLEXCAN__SetRxMbGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive message buffer global mask.
This function sets the global mask for the FlexCAN message buffer in a matching process.

The configuration is only effective when the Rx individual mask is disabled in the FLEX-
CAN_Init().

Parameters
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* base — FlexCAN peripheral base address.
* mask — Rx Message Buffer Global Mask value.

void FLEXCAN _ SetRxFifoGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive FIFO global mask.

This function sets the global mask for FlexCAN FIFO in a matching process.
Parameters
* base — FlexCAN peripheral base address.
» mask — Rx Fifo Global Mask value.

void FLEXCAN_ SetRxIndividualMask(CAN_Type *base, uint8_t maskIdx, uint32_t mask)
Sets the FlexCAN receive individual mask.

This function sets the individual mask for the FlexCAN matching process. The configuration
is only effective when the Rx individual mask is enabled in the FLEXCAN_Init(). If the Rx
FIFO is disabled, the individual mask is applied to the corresponding Message Buffer. If the
Rx FIFO is enabled, the individual mask for Rx FIFO occupied Message Buffer is applied to
the Rx Filter with the same index. Note that only the first 32 individual masks can be used
as the Rx FIFO filter mask.

Parameters
* base — FlexCAN peripheral base address.
» maskldx — The Index of individual Mask.
* mask — Rx Individual Mask value.

void FLEXCAN_ SetTxMbConfig(CAN_Type *base, uint8_t mbldx, bool enable)
Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.
* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.
— false: Disable Tx Message Buffer.

void FLEXCAN_ SetRxMbConfig(CAN_Type *base, uint8_t mbldx, const flexcan_rx_mb_config t
*pRxMbConfig, bool enable)

Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer. User should invoke this APTwhen CTRL2[RRS]=1. When CTRL2[RRS]=1, frame’s
ID is compared to the IDs of the receive mailboxes with the CODE field configured as KFLEX-
CAN_RxMbEmpty, KFLEXCAN_RxMbFull or kKFLEXCAN_RxMbOverrun. Message buffer will
store the remote frame in the same fashion of a data frame. No automatic remote response
frame will be generated. User need to setup another message buffer to respond remote
request.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.
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* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.

* enable — Enable/disable Rx Message Buffer.
— true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.

void FLEXCAN__SetFDTxMbConfig(CAN_Type *base, uint8_t mbldx, bool enable)
Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.
* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.
— false: Disable Tx Message Buffer.

void FLEXCAN_SetFDRxMbConfig(CAN_Type *base, uint8_t mbIdx, const
flexcan_rx_mb_config_t *pRxMbConfig, bool enable)

Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.

* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.

* enable — Enable/disable Rx Message Buffer.
— true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.

void FLEXCAN __SetRemoteResponseMbConfig(CAN_Type *base, uint8_t mbldx, const
flexcan_frame_t *pFrame)

Configures a FlexCAN Remote Response Message Buffer.

User should invoke this API when CTRL2[RRS]=0. When CTRL2[RRS]=0, frame’s ID is
compared to the IDs of the receive mailboxes with the CODE field configured as kFLEX-
CAN_RxMbRanswer. If there is a matching ID, then this mailbox content will be transmitted
as response. The received remote request frame is not stored in receive buffer. It is only
used to trigger a transmission of a frame in response.

Parameters
* base — FlexCAN peripheral base address.
» mbldx — The Message Buffer index.

* pFrame — Pointer to CAN message frame structure for response.
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void FLEXCAN_ SetRxFifoConfig(CAN_Type *base, const flexcan_rx_fifo_config_t *pRxFifoConfig,
bool enable)

Configures the FlexCAN Legacy Rx FIFO.
This function configures the FlexCAN Rx FIFO with given configuration.

Note: Legacy Rx FIFO only can receive classic CAN message.

Parameters
* base — FlexCAN peripheral base address.

* pRxFifoConfig - Pointer to the FlexCAN Legacy Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Legacy Rx FIFO.
— true: Enable Legacy Rx FIFO.
— false: Disable Legacy Rx FIFO.

void FLEXCAN_ SetEnhancedRxFifoConfig(CAN_Type *base, const
flexcan_enhanced_rx_fifo_config t *pConfig, bool
enable)

Configures the FlexCAN Enhanced Rx FIFO.

This function configures the Enhanced Rx FIFO with given configuration.

Note: Enhanced Rx FIFO support receive classic CAN or CAN FD messages, Legacy Rx FIFO
and Enhanced Rx FIFO cannot be enabled at the same time.

Parameters
* base — FlexCAN peripheral base address.

* pConfig — Pointer to the FlexCAN Enhanced Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Enhanced Rx FIFO.
— true: Enable Enhanced Rx FIFO.
— false: Disable Enhanced Rx FIFO.

void FLEXCAN_ SetPNConfig(CAN_Type *base, const flexcan_pn_config t *pConfig)
Configures the FlexCAN Pretended Networking mode.

This function configures the FlexCAN Pretended Networking mode with given configura-
tion.

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the FlexCAN Rx FIFO configuration structure.
static inline uint64_t FLEXCAN__ GetStatusFlags(CAN_Type *base)
Gets the FlexCAN module interrupt flags.

This function gets all FlexCAN status flags. The flags are returned as the logical OR value
of the enumerators _flexcan_flags. To check the specific status, compare the return value
with enumerators in _flexcan_flags.

Parameters

2.13. FlexCAN Driver 215



MCUXpresso SDK Documentation, Release 25.06.00

* base — FlexCAN peripheral base address.

Returns
FlexCAN status flags which are ORed by the enumerators in the _flexcan_{flags.

static inline void FLEXCAN_ ClearStatusFlags(CAN_Type *base, uint64_t mask)
Clears status flags with the provided mask.

This function clears the FlexCAN status flags with a provided mask. An automatically
cleared flag can’t be cleared by this function.

Parameters
* base — FlexCAN peripheral base address.
» mask — The status flags to be cleared, it is logical OR value of _flexcan_{flags.

static inline void FLEXCAN_ GetBusErrCount(CAN_Type *base, uint8_t *txErrBuf, uint8_t
*rxErrBuf)

Gets the FlexCAN Bus Error Counter value.

This function gets the FlexCAN Bus Error Counter value for both Tx and Rx direction. These
values may be needed in the upper layer error handling.

Parameters
* base — FlexCAN peripheral base address.
¢ txErrBuf — Buffer to store Tx Error Counter value.
* rxErrBuf — Buffer to store Rx Error Counter value.

static inline uint64_t FLEXCAN__GetMbStatusFlags(CAN_Type *base, uint64_t mask)
Gets the FlexCAN low 64 Message Buffer interrupt flags.

This function gets the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.

static inline uint64_t FLEXCAN_ GetHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)
Gets the FlexCAN High 64 Message Buffer interrupt flags.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.

static inline void FLEXCAN__ ClearMbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN low 64 Message Buffer interrupt flags.

This function clears the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.
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static inline void FLEXCAN__ ClearHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN High 64 Message Buffer interrupt flags.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

void FLEXCAN_ GetMemoryErrorReportStatus(CAN_Type *base,
flexcan_memory_error_report_status_t
*errorStatus)

Gets the FlexCAN Memory Error Report registers status.
This function gets the FlexCAN Memory Error Report registers status.
Parameters
* base — FlexCAN peripheral base address.

* errorStatus — Pointer to FlexCAN Memory Error Report registers status
structure.

static inline uint8_t FLEXCAN_ GetPNMatchCount(CAN_Type *base)
Gets the FlexCAN Number of Matches when in Pretended Networking.

This function gets the number of times a given message has matched the predefined filter-
ing criteria for ID and/or PL before a wakeup event.

Parameters
* base — FlexCAN peripheral base address.

Returns
The number of received wake up msessages.

static inline uint32_t FLEXCAN_ GetEnhancedFifoDataCount(CAN_Type *base)
Gets the number of FlexCAN Enhanced Rx FIFO available frames.

This function gets the number of CAN messages stored in the Enhanced Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.

Returns
The number of available CAN messages stored in the Enhanced Rx FIFO.

static inline void FLEXCAN_ EnableInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN interrupts according to the provided mask.

This function enables the FlexCAN interrupts according to the provided mask. The mask is
a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters
* base — FlexCAN peripheral base address.
* mask — The interrupts to enable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_ DisableInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN interrupts according to the provided mask.

This function disables the FlexCAN interrupts according to the provided mask. The mask
is a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters

* base — FlexCAN peripheral base address.
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» mask — The interrupts to disable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_ EnableMbInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN low 64 Message Buffer interrupts.

This function enables the interrupts of given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN_ EnableHigh64MblInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN _ DisableMblInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN low 64 Message Buffer interrupts.

This function disables the interrupts of given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN _ DisableHigh64MblInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

void FLEXCAN EnableRxFifoDMA (CAN_Type *base, bool enable)
Enables or disables the FlexCAN Rx FIFO DMA request.

This function enables or disables the DMA feature of FlexCAN build-in Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* enable —true to enable, false to disable.

static inline uintptr_t FLEXCAN GetRxFifoHeadAddr(CAN_Type *base)
Gets the Rx FIFO Head address.

This function returns the FlexCAN Rx FIFO Head address, which is mainly used for the
DMA/eDMA use case.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN Rx FIFO Head address.
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static inline void FLEXCAN_ Enable(CAN_Type *base, bool enable)
Enables or disables the FlexCAN module operation.

This function enables or disables the FlexCAN module.
Parameters
* base — FlexCAN base pointer.
* enable — true to enable, false to disable.

status_t FLEXCAN_ WriteTxMb(CAN_Type *base, uint8_t mblIdx, const flexcan frame_t
*pTxFrame)

Writes a FlexCAN Message to the Transmit Message Buffer.

This function writes a CAN Message to the specified Transmit Message Buffer and changes

the Message Buffer state to start CAN Message transmit. After that the function returns
immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The FlexCAN Message Buffer index.
» pTxFrame — Pointer to CAN message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ ReadRxMb(CAN_Type *base, uint8_t mbldx, flexcan_frame_t *pRxFrame)
Reads a FlexCAN Message from Receive Message Buffer.

This function reads a CAN message from a specified Receive Message Buffer. The function
fills a receive CAN message frame structure with just received data and activates the Mes-
sage Buffer again. The function returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbIdx — The FlexCAN Message Buffer index.

* pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus_ Success—- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail - - Rx Message Buffer is empty.

status_t FLEXCAN_ WriteFDTxMb(CAN_Type *base, uint8_t mbldx, const flexcan_fd_frame_t
*pTxFrame)

Writes a FlexCAN FD Message to the Transmit Message Buffer.

This function writes a CAN FD Message to the specified Transmit Message Buffer and
changes the Message Buffer state to start CAN FD Message transmit. After that the func-
tion returns immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The FlexCAN FD Message Buffer index.
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» pTxFrame — Pointer to CAN FD message frame to be sent.
Return values

* kStatus_ Success — - Write Tx Message Buffer Successfully.

* kStatus_Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ ReadFDRxMb(CAN_Type *base, uint8_t mbldx, flexcan fd frame_t
*pRxFrame)

Reads a FlexCAN FD Message from Receive Message Buffer.

This function reads a CAN FD message from a specified Receive Message Buffer. The func-
tion fills a receive CAN FD message frame structure with just received data and activates
the Message Buffer again. The function returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbldx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_ Success—- Rx Message Buffer is full and has been read successfully.

* kStatus. FLEXCAN_RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail - - Rx Message Buffer is empty.

status_t FLEXCAN_ReadRxFifo(CAN_Type *base, flexcan_frame_t *pRxFrame)
Reads a FlexCAN Message from Legacy Rx FIFO.

This function reads a CAN message from the FlexCAN Legacy Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* pRxFrame — Pointer to CAN message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus_ Fail — - RX FIFO is not enabled.

status_t FLEXCAN_ ReadEnhancedRxFifo(CAN_Type *base, flexcan _fd_frame_t *pRxFrame)
Reads a FlexCAN Message from Enhanced Rx FIFO.

This function reads a CAN or CAN FD message from the FlexCAN Enhanced Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus Fail — - Rx FIFO is not enabled.

status_t FLEXCAN_ ReadPNWakeUpMB(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)
Reads a FlexCAN Message from Wake Up MB.

This function reads a CAN message from the FlexCAN Wake up Message Buffers. There
are four Wake up Message Buffers (WMBs) used to store incoming messages in Pretended
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Networking mode. The WMB index indicates the arrival order. The last message is stored
in WMB3.

Parameters

* base — FlexCAN peripheral base address.

* pRxFrame — Pointer to CAN message frame structure for reception.

* mbIdx — The FlexCAN Wake up Message Buffer index. Range in 0x0 ~ 0x3.
Return values

* kStatus_Success — - Read Message from Wake up Message Buffer success-
fully.

 kStatus_ Fail — - Wake up Message Buffer has no valid content.

status_t FLEXCAN_ TransferFDSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan _fd_frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
* base — FlexCAN peripheral base pointer.
* mbldx — The FlexCAN FD Message Buffer index.
» pTxFrame — Pointer to CAN FD message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail — - TXx Message Buffer is currently in use.

status_t FLEXCAN_ TransferFDReceiveBlocking(CAN_Type *base, uint8_t mbIdx,
flexcan_fd_frame_t *pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* mbldx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_ Success —- Rx Message Buffer is full and has been read successfully.

* kStatus. FLEXCAN_RxOverflow — - RXx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_ TransferFDSendNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)
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Sends a message using IRQ.

This function sends a message using IRQ. This is a non-blocking function, which returns
right away. When messages have been sent out, the send callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer t.

Return values
* kStatus_ Success — Start Tx Message Buffer sending process successfully.
* kStatus_Fail - Write Tx Message Buffer failed.
* kStatus. FLEXCAN_TxBusy — TX Message Buffer is in use.

status_t FLEXCAN_ TransferFDReceiveNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Receives a message using IRQ.

This function receives a message using IRQ. This is non-blocking function, which returns
right away. When the message has been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.

* handle — FlexCAN handle pointer.

* pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer _t.

Return values
* kStatus_ Success — - Start Rx Message Buffer receiving process successfully.
* kStatus_ FLEXCAN_ RxBusy — - Rx Message Buffer is in use.

void FLEXCAN_ TransferFDAbortSend(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message send process.
This function aborts the interrupt driven message send process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN FD Message Buffer index.

void FLEXCAN_ TransferFDAbortReceive(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message receive process.
This function aborts the interrupt driven message receive process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN FD Message Buffer index.
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status_t FLEXCAN_ TransferSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan _frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
* base — FlexCAN peripheral base pointer.
* mbldx — The FlexCAN Message Buffer index.
» pTxFrame — Pointer to CAN message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ TransferReceiveBlocking(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* mbIdx — The FlexCAN Message Buffer index.

* pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus Success—-Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_ TransferReceiveFifoBlocking(CAN_Type *base, flexcan_frame_t *pRxFrame)
Performs a polling receive transaction from Legacy Rx FIFO on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus_ Success — - Read Message from Rx FIFO successfully.

* kStatus_Fail — - RX FIFO is not enabled.
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status_t FLEXCAN_ TransferReceiveEnhancedFifoBlocking(CAN_Type *base, flexcan_fd_frame_t
*pRxFrame)

Performs a polling receive transaction from Enhanced Rx FIFO on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_ Success — - Read Message from Rx FIFO successfully.

* kStatus_Fail — - Rx FIFO is not enabled.

void FLEXCAN_ TransferCreateHandle(CAN_Type *base, flexcan_handle_t *handle,
flexcan_transfer_callback_t callback, void *userData)

Initializes the FlexCAN handle.

This function initializes the FlexCAN handle, which can be used for other FlexCAN transac-
tional APIs. Usually, for a specified FlexCAN instance, call this API once to get the initialized
handle.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
callback — The callback function.

¢ userData — The parameter of the callback function.

status_t FLEXCAN_ TransferSendNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Sends a message using IRQ.

This function sends a message using IRQ. This is a non-blocking function, which returns
right away. When messages have been sent out, the send callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pMbXfer — FlexCAN Message Buffer transfer structure. See the flex-
can_mb_transfer_t.

Return values
* kStatus_ Success — Start Tx Message Buffer sending process successfully.
* kStatus_ Fail - Write Tx Message Buffer failed.
* kStatus. FLEXCAN_ TxBusy — TX Message Buffer is in use.

status_t FLEXCAN_ TransferReceiveNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Receives a message using IRQ.

This function receives a message using IRQ. This is non-blocking function, which returns
right away. When the message has been received, the receive callback function is called.

Parameters
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* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* pMbXfer — FlexCAN Message Buffer transfer structure. See the flex-
can_mb_transfer _t.

Return values
* kStatus_ Success — - Start Rx Message Buffer receiving process successfully.
* kStatus. FLEXCAN_RxBusy — - Rx Message Buffer is in use.

status_t FLEXCAN_ TransferReceiveFifoNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_fifo_transfer._t *pFifoXfer)

Receives a message from Rx FIFO using IRQ.

This function receives a message using IRQ. This is a non-blocking function, which returns
right away. When all messages have been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pFifoXfer — FlexCAN Rx FIFO transfer structure. See the flex-
can_fifo_transfer_t.

Return values
* kStatus_ Success — - Start Rx FIFO receiving process successfully.
* kStatus. FLEXCAN_ RxFifoBusy — - Rx FIFO is currently in use.

status_t FLEXCAN_ TransferGetReceiveFifoCount(CAN_Type *base, flexcan_handle_t *handle,
size_t *count)

Gets the Legacy Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.

status_t FLEXCAN_ TransferReceiveEnhancedFifoNonBlocking(CAN_Type *base, flexcan_handle_t

*handle, flexcan_fifo_transfer._t
*pFifoXfer)

Receives a message from Enhanced Rx FIFO using IRQ.

This function receives a message using IRQ. This is a non-blocking function, which returns
right away. When all messages have been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pFifoXfer — FlexCAN Rx FIFO transfer structure. See the ref flex-
can_fifo_transfer_t.@

Return values
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* kStatus_ Success — - Start Rx FIFO receiving process successfully.
* kStatus. FLEXCAN_ RxFifoBusy — - Rx FIFO is currently in use.

static inline status_t FLEXCAN_TransferGetReceiveEnhancedFifoCount(CAN_Type *base,
flexcan_handle_t *handle,
size_t *count)

Gets the Enhanced Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_ InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.

uint32_t FLEXCAN_ GetTimeStamp(flexcan_handle_t *handle, uint8_t mbIdx)
Gets the detail index of Mailbox’s Timestamp by handle.

Then function can only be used when calling non-blocking Data transfer (TX/RX)
API, After TX/RX data transfer done (User can get the status by handler’s callback
function), we can get the detail index of Mailbox’s timestamp by handle, Detail non-
blocking data transfer API (TX/RX) contain. -FLEXCAN_TransferSendNonBlocking
-FLEXCAN_TransferFDSendNonBlocking -FLEXCAN_TransferReceiveNonBlocking -
FLEXCAN_TransferFDReceiveNonBlocking -FLEXCAN_TransferReceiveFifoNonBlocking

Parameters
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN Message Buffer index.

Return values
the — index of mailbox ‘s timestamp stored in the handle.

void FLEXCAN_ TransferAbortSend(CAN_Type *base, flexcan_handle_t *handle, uint8_t mbldx)
Aborts the interrupt driven message send process.

This function aborts the interrupt driven message send process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN Message Buffer index.

void FLEXCAN_ TransferAbortReceive(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message receive process.
This function aborts the interrupt driven message receive process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbIdx — The FlexCAN Message Buffer index.
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void FLEXCAN_ TransferAbortReceiveFifo(CAN_Type *base, flexcan_handle_t *handle)
Aborts the interrupt driven message receive from Rx FIFO process.

This function aborts the interrupt driven message receive from Rx FIFO process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ TransferAbortReceiveEnhancedFifo(CAN_Type *base, flexcan_handle_t *handle)
Aborts the interrupt driven message receive from Enhanced Rx FIFO process.

This function aborts the interrupt driven message receive from Enhanced Rx FIFO process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ TransferHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN IRQ handle function.

This function handles the FlexCAN Error, the Message Buffer, and the Rx FIFO IRQ request.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_MbHandleIRQ(CAN_Type *base, flexcan_handle_t *handle, uint32_t startMbldx,
uint32_t endMbldx)

FlexCAN Message Buffer IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* startMbldx — First Message Buffer to handle.
* endMbldx — Last Message Buffer to handle.

void FLEXCAN_EhancedRxFifoHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN Ehanced Rx FIFO IRQ handle function.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ BusoffErrorHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN Bus Off, Error and Warning IRQ handle function.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

void FLEXCAN_ PNWakeUpHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)
FlexCAN Pretended Networking Wake-up IRQ handle function.

Parameters

* base — FlexCAN peripheral base address.
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* handle — FlexCAN handle pointer.

void FLEXCAN_ MemoryErrorHandleIRQ(CAN_Type *base, flexcan_handle_t *handle)

FlexCAN Memory Error IRQ handle function.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

FSL_FLEXCAN_DRIVER_VERSION

FlexCAN driver version.

FlexCAN transfer status.
Values:

enumerator kStatus. FLEXCAN_ TxBusy
Tx Message Buffer is Busy.

enumerator kStatus_ FLEXCAN_ TxIdle
Tx Message Buffer is Idle.

enumerator kStatus FLEXCAN TxSwitchToRx

Remote Message is send out and Message buffer changed to Receive one.

enumerator kStatus_ FLEXCAN_ RxBusy
Rx Message Buffer is Busy.

enumerator kStatus. FLEXCAN_RxIdle
Rx Message Buffer is Idle.
enumerator kStatus FLEXCAN _RxOverflow
Rx Message Buffer is Overflowed.
enumerator kStatus. FLEXCAN__ RxFifoBusy
Rx Message FIFO is Busy.
enumerator kStatus FLEXCAN _RxFifoldle
Rx Message FIFO is Idle.
enumerator kStatus  FLEXCAN RxFifoOverflow
Rx Message FIFO is overflowed.
enumerator kStatus_ FLEXCAN_ RxFifoWarning
Rx Message FIFO is almost overflowed.
enumerator kStatus FLEXCAN RxFifoDisabled
Rx Message FIFO is disabled during reading.
enumerator kStatus  FLEXCAN ErrorStatus
FlexCAN Module Error and Status.
enumerator kStatus. FLEXCAN_ WakeUp
FlexCAN is waken up from STOP mode.
enumerator kStatus. FLEXCAN_UnHandled
UnHadled Interrupt asserted.

enumerator kStatus. FLEXCAN__RxRemote
Rx Remote Message Received in Mail box.
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enumerator kStatus FLEXCAN_RxFifoUnderflow
Enhanced Rx Message FIFO is underflow.

enumerator kStatus_ FLEXCAN_ MemoryError
FlexCAN Memory Error.

enum flexcan frame format
FlexCAN frame format.

Values:

enumerator kFLEXCAN FrameFormatStandard
Standard frame format attribute.

enumerator kFLEXCAN FrameFormatExtend
Extend frame format attribute.

enum _ flexcan_ frame_ type
FlexCAN frame type.
Values:

enumerator kFLEXCAN_ FrameTypeData
Data frame type attribute.

enumerator kFLEXCAN_ FrameTypeRemote
Remote frame type attribute.

enum flexcan clock source
FlexCAN clock source.

Deprecated:
Do not use the KFLEXCAN_CIkSrcOs. It has been superceded KFLEXCAN_CIkSrcO

Do not use the KFLEXCAN_CIkSrcPeri. It has been superceded KFLEXCAN_ClkSrc1
Values:

enumerator kFLEXCAN_ClkSrcOsc
FlexCAN Protocol Engine clock from Oscillator.

enumerator kKFLEXCAN ClkSrcPeri

FlexCAN Protocol Engine clock from Peripheral Clock.
enumerator kFLEXCAN ClkSrc0

FlexCAN Protocol Engine clock selected by user as SRC == 0.
enumerator kFLEXCAN ClkSrcl

FlexCAN Protocol Engine clock selected by user as SRC == 1.

enum _ flexcan_wake up_source

FlexCAN wake up source.
Values:
enumerator kFLEXCAN_ WakeupSrcUnfiltered

FlexCAN uses unfiltered Rx input to detect edge.

enumerator kFLEXCAN_ WakeupSrcFiltered
FlexCAN uses filtered Rx input to detect edge.
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enum _ flexcan_rx_fifo_filter type

FlexCAN Rx Fifo Filter type.
Values:
enumerator kFLEXCAN_ RxFifoFilterTypeA
One full ID (standard and extended) per ID Filter element.
enumerator kFLEXCAN_ RxFifoFilterTypeB
Two full standard IDs or two partial 14-bit ID slices per ID Filter Table element.
enumerator kKFLEXCAN_ RxFifoFilterTypeC
Four partial 8-bit Standard or extended ID slices per ID Filter Table element.

enumerator kFLEXCAN_ RxFifoFilterTypeD
All frames rejected.

enum _flexcan mb_size

FlexCAN Message Buffer Payload size.

Values:

enumerator kFLEXCAN_ 8BperMB
Selects 8 bytes per Message Buffer.

enumerator kFLEXCAN_ 16BperMB
Selects 16 bytes per Message Buffer.

enumerator kFLEXCAN_ 32BperMB
Selects 32 bytes per Message Buffer.

enumerator kFLEXCAN_ 64BperMB
Selects 64 bytes per Message Buffer.

enum _ flexcan_fd_frame length

FlexCAN CAN FD frame supporting data length (available DLC values).

For Tx, when the Data size corresponding to DLC value stored in the MB selected for trans-
mission is larger than the MB Payload size, FlexCAN adds the necessary number of bytes
with constant 0xCC pattern to complete the expected DLC. For Rx, when the Data size cor-
responding to DLC value received from the CAN bus is larger than the MB Payload size, the
high order bytes that do not fit the Payload size will lose.

Values:

enumerator kFLEXCAN_ OBperFrame
Frame contains 0 valid data bytes.

enumerator kFLEXCAN_ 1BperFrame
Frame contains 1 valid data bytes.

enumerator kFLEXCAN_ 2BperFrame
Frame contains 2 valid data bytes.

enumerator kFLEXCAN_ 3BperFrame
Frame contains 3 valid data bytes.

enumerator kKFLEXCAN_ 4BperFrame
Frame contains 4 valid data bytes.

enumerator kFLEXCAN_ 5BperFrame
Frame contains 5 valid data bytes.
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enumerator kFLEXCAN_ 6BperFrame
Frame contains 6 valid data bytes.

enumerator kFLEXCAN_ 7BperFrame
Frame contains 7 valid data bytes.
enumerator kFLEXCAN_ 8BperFrame
Frame contains 8 valid data bytes.
enumerator kFLEXCAN_ 12BperFrame
Frame contains 12 valid data bytes.
enumerator kFLEXCAN_ 16BperFrame
Frame contains 16 valid data bytes.
enumerator kFLEXCAN_ 20BperFrame
Frame contains 20 valid data bytes.
enumerator kFLEXCAN_ 24BperFrame
Frame contains 24 valid data bytes.
enumerator kFLEXCAN_ 32BperFrame
Frame contains 32 valid data bytes.
enumerator kFLEXCAN_ 48BperFrame
Frame contains 48 valid data bytes.
enumerator kFLEXCAN_ 64BperFrame
Frame contains 64 valid data bytes.
enum _ flexcan_efifo_dma_ per_read_ length
FlexCAN Enhanced Rx Fifo DMA transfer per read length enumerations.
Values:
enumerator kFLEXCAN_1WordPerRead
Transfer 1 32-bit words (CS).
enumerator kFLEXCAN_2WordPerRead
Transfer 2 32-bit words (CS + ID).
enumerator kFLEXCAN_3WordPerRead
Transfer 3 32-bit words (CS + ID + 1~4 bytes data).
enumerator kFLEXCAN_ 4WordPerRead
Transfer 4 32-bit words (CS + ID + 5~8 bytes data).
enumerator kFLEXCAN_5WordPerRead
Transfer 5 32-bit words (CS + ID + 9~12 bytes data).
enumerator kFLEXCAN_6WordPerRead
Transfer 6 32-bit words (CS + ID + 13~16 bytes data).
enumerator kKFLEXCAN_7WordPerRead
Transfer 7 32-bit words (CS + ID + 17~20 bytes data).
enumerator kFLEXCAN_8WordPerRead
Transfer 8 32-bit words (CS + ID + 21~24 bytes data).

enumerator kFLEXCAN_9WordPerRead
Transfer 9 32-bit words (CS + ID + 25~28 bytes data).
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enumerator kFLEXCAN__10WordPerRead
Transfer 10 32-bit words (CS + ID + 29~32 bytes data).

enumerator kFLEXCAN__11WordPerRead

Transfer 11 32-bit words (CS + ID + 33~36 bytes data).
enumerator kFLEXCAN__12WordPerRead

Transfer 12 32-bit words (CS + ID + 37~40 bytes data).
enumerator kFLEXCAN__13WordPerRead

Transfer 13 32-bit words (CS + ID + 41~44 bytes data).
enumerator kFLEXCAN_14WordPerRead

Transfer 14 32-bit words (CS + ID + 45~48 bytes data).
enumerator kFLEXCAN_15WordPerRead

Transfer 15 32-bit words (CS + ID + 49~52 bytes data).
enumerator kFLEXCAN_16WordPerRead

Transfer 16 32-bit words (CS + ID + 53~56 bytes data).
enumerator kFLEXCAN_17WordPerRead

Transfer 17 32-bit words (CS + ID + 57~60 bytes data).
enumerator kFLEXCAN_18WordPerRead

Transfer 18 32-bit words (CS + ID + 61~64 bytes data).

enumerator kFLEXCAN_19WordPerRead
Transfer 19 32-bit words (CS + ID + 64 bytes data + ID HIT).

enum _ flexcan_rx_fifo priority

FlexCAN Enhanced/Legacy Rx FIFO priority.

The matching process starts from the Rx MB(or Enhanced/Legacy Rx FIFO) with higher
priority. If no MB(or Enhanced/Legacy Rx FIFO filter) is satisfied, the matching process
goes on with the Enhanced/Legacy Rx FIFO(or Rx MB) with lower priority.

Values:

enumerator kFLEXCAN_RxFifoPrioLow
Matching process start from Rx Message Buffer first.

enumerator kFLEXCAN_ RxFifoPrioHigh
Matching process start from Enhanced/Legacy Rx FIFO first.

enum _ flexcan_ interrupt_ enable

FlexCAN interrupt enable enumerations.

This provides constants for the FlexCAN interrupt enable enumerations for use in the Flex-
CAN functions.

Note: FlexCAN Message Buffers and Legacy Rx FIFO interrupts not included in.

Values:
enumerator kFLEXCAN__ BusOffInterruptEnable
Bus Off interrupt, use bit 15.

enumerator kFLEXCAN_ ErrorInterruptEnable
CAN Error interrupt, use bit 14.
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enumerator kFLEXCAN_ TxWarningInterruptEnable
Tx Warning interrupt, use bit 11.

enumerator kFLEXCAN_ RxWarningInterruptEnable
Rx Warning interrupt, use bit 10.
enumerator kFLEXCAN_ WakeUplnterruptEnable
Self Wake Up interrupt, use bit 26.
enumerator kFLEXCAN_ FDErrorInterruptEnable
CAN FD Error interrupt, use bit 31.
enumerator kFLEXCAN_ PNMatchWakeUpInterruptEnable
PN Match Wake Up interrupt, use high word bit 17.

enumerator kFLEXCAN_ PNTimeoutWakeUpInterruptEnable

PN Timeout Wake Up interrupt, use high word bit 16. Enhanced Rx FIFO Underflow
interrupt, use high word bit 31.

enumerator kFLEXCAN__ ERxFifoUnderflowInterruptEnable
Enhanced Rx FIFO Overflow interrupt, use high word bit 30.

enumerator kFLEXCAN__ERxFifoOverflowInterruptEnable
Enhanced Rx FIFO Watermark interrupt, use high word bit 29.

enumerator kFLEXCAN_ ERxFifoWatermarkInterruptEnable
Enhanced Rx FIFO Data Avilable interrupt, use high word bit 28.

enumerator kFLEXCAN_ ERxFifoDataAvlinterruptEnable
enumerator kKFLEXCAN__HostAccessNCErrorInterruptEnable
Host Access With Non-Correctable Errors interrupt, use high word bit 0.

enumerator KFLEXCAN_ FlexCanAccessNCErrorInterruptEnable
FlexCAN Access With Non-Correctable Errors interrupt, use high word bit 2.

enumerator kKFLEXCAN__ HostOrFlexCanCErrorInterruptEnable
Host or FlexCAN Access With Correctable Errors interrupt, use high word bit 3.

enum _ flexcan_flags
FlexCAN status flags.

This provides constants for the FlexCAN status flags for use in the FlexCAN functions.

Note: The CPU read action clears the bits corresponding to the FIEXCAN_ErrorFlag macro,
therefore user need to read status flags and distinguish which error is occur using _flex-
can_error_flags enumerations.

Values:

enumerator kKFLEXCAN_ ErrorOverrunFlag
Error Overrun Status.

enumerator kFLEXCAN__FDErrorIntFlag
CAN FD Error Interrupt Flag.

enumerator kFLEXCAN_ BusoffDonelntFlag
Bus Off process completed Interrupt Flag.

enumerator kKFLEXCAN_ SynchFlag
CAN Synchronization Status.
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enumerator kFLEXCAN_ TxWarningIntFlag
Tx Warning Interrupt Flag.

enumerator kFLEXCAN__RxWarningIntFlag
Rx Warning Interrupt Flag.
enumerator kFLEXCAN_ IdleFlag
FlexCAN In IDLE Status.
enumerator kFLEXCAN_ FaultConfinementFlag
FlexCAN Fault Confinement State.
enumerator kKFLEXCAN_ TransmittingFlag
FlexCAN In Transmission Status.
enumerator kFLEXCAN_ ReceivingFlag
FlexCAN In Reception Status.
enumerator kFLEXCAN_ BusOffIntFlag
Bus Off Interrupt Flag.
enumerator kKFLEXCAN_ ErrorIntFlag
CAN Error Interrupt Flag.
enumerator kKFLEXCAN_ WakeUpIntFlag
Self Wake-Up Interrupt Flag.
enumerator kFLEXCAN_ ErrorFlag

enumerator kFLEXCAN__PNMatchIntFlag
PN Matching Event Interrupt Flag.

enumerator kFLEXCAN__PNTimeoutIntFlag
PN Timeout Event Interrupt Flag.
enumerator kFLEXCAN__ERxFifoUnderflowIntFlag
Enhanced Rx FIFO underflow Interrupt Flag.
enumerator kFLEXCAN__ERxFifoOverflowIntFlag
Enhanced Rx FIFO overflow Interrupt Flag.
enumerator kFLEXCAN__ERxFifoWatermarkIntFlag
Enhanced Rx FIFO watermark Interrupt Flag.
enumerator kFLEXCAN__ERxFifoDataAvlIntFlag
Enhanced Rx FIFO data available Interrupt Flag.
enumerator kFLEXCAN__ERxFifoEmptyFlag
Enhanced Rx FIFO empty status.
enumerator kFLEXCAN__ERxFifoFullFlag
Enhanced Rx FIFO full status.
enumerator kFLEXCAN_ HostAccessNonCorrectableErrorIntFlag
Host Access With Non-Correctable Error Interrupt Flag.
enumerator kFLEXCAN__ FlexCanAccessNonCorrectableErrorIntFlag
FlexCAN Access With Non-Correctable Error Interrupt Flag.

enumerator kFLEXCAN_ CorrectableErrorIntFlag
Correctable Error Interrupt Flag.
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enumerator kFLEXCAN_ HostAccessNonCorrectableErrorOverrunFlag
Host Access With Non-Correctable Error Interrupt Overrun Flag.

enumerator kFLEXCAN_ FlexCanAccessNonCorrectableErrorOverrunFlag
FlexCAN Access With Non-Correctable Error Interrupt Overrun Flag.
enumerator kFLEXCAN_ CorrectableErrorOverrunFlag
Correctable Error Interrupt Overrun Flag.
enumerator kFLEXCAN__AllMemoryErrorIntFlag
All Memory Error Interrupt Flags.
enumerator kFLEXCAN__AllMemoryErrorFlag
All Memory Error Flags.
enum _ flexcan_error_flags
FlexCAN error status flags.

The FlexCAN Error Status enumerations is used to report current error of the FlexCAN bus.
This enumerations should be used with KFLEXCAN_ErrorFlag in _flexcan_flags enumera-
tions to ditermine which error is generated.

Values:

enumerator kFLEXCAN_ FDStuffingError
Stuffing Error.

enumerator kFLEXCAN_FDFormError
Form Error.

enumerator kFLEXCAN_FDCrcError
Cyclic Redundancy Check Error.

enumerator kFLEXCAN FDBitOError
Unable to send dominant bit.

enumerator kFLEXCAN FDBit1Error
Unable to send recessive bit.

enumerator kFLEXCAN_ TxErrorWarningFlag
Tx Error Warning Status.

enumerator kFLEXCAN__ RxErrorWarningFlag
Rx Error Warning Status.

enumerator kFLEXCAN_ StuffingError
Stuffing Error.

enumerator kFLEXCAN FormError
Form Error.

enumerator kFLEXCAN_ CrcError
Cyclic Redundancy Check Error.

enumerator kFLEXCAN AckError
Received no ACK on transmission.

enumerator kKFLEXCAN_ BitOError
Unable to send dominant bit.

enumerator kFLEXCAN BitlError
Unable to send recessive bit.
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FlexCAN Legacy Rx FIFO status flags.

The FlexCAN Legacy Rx FIFO Status enumerations are used to determine the status of the
Rx FIFO. Because Rx FIFO occupy the MBO ~ MB7 (Rx Fifo filter also occupies more Message
Buffer space), Rx FIFO status flags are mapped to the corresponding Message Buffer status
flags.

Values:
enumerator kFLEXCAN_ RxFifoOverflowFlag
Rx FIFO overflow flag.
enumerator kKFLEXCAN_ RxFifoWarningFlag
Rx FIFO almost full flag.
enumerator kFLEXCAN_ RxFifoFrameAvlFlag
Frames available in Rx FIFO flag.
enum _ flexcan__memory_ error_type
FlexCAN Memory Error Type.
Values:
enumerator kFLEXCAN__ CorrectableError
The memory error is correctable which means on bit error.
enumerator kFLEXCAN_ NonCorrectableError
The memory error is non-correctable which means two bit errors.

enum _ flexcan__memory_ access_ type
FlexCAN Memory Access Type.

Values:
enumerator kKFLEXCAN__MoveOutFlexCanAccess

The memory error was detected during move-out FlexCAN access.
enumerator kFLEXCAN_MovelnAccess

The memory error was detected during move-in FlexCAN access.
enumerator kFLEXCAN TxArbitrationAccess

The memory error was detected during Tx Arbitration FlexCAN access.
enumerator kFLEXCAN__RxMatchingAccess

The memory error was detected during Rx Matching FlexCAN access.
enumerator kFLEXCAN MoveOutHostAccess

The memory error was detected during Rx Matching Host (CPU) access.

enum _ flexcan_byte error_syndrome
FlexCAN Memory Error Byte Syndrome.

Values:

enumerator kFLEXCAN NoError
No bit error in this byte.
enumerator kKFLEXCAN_ ParityBitsOError
Parity bit 0 error in this byte.

enumerator kFLEXCAN_ ParityBits1Error
Parity bit 1 error in this byte.
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enumerator kFLEXCAN_ ParityBits2Error
Parity bit 2 error in this byte.

enumerator kFLEXCAN_ ParityBits3Error
Parity bit 3 error in this byte.
enumerator kFLEXCAN_ ParityBits4Error
Parity bit 4 error in this byte.
enumerator kFLEXCAN_ DataBitsOError
Data bit 0 error in this byte.
enumerator kFLEXCAN_ DataBits1Error
Data bit 1 error in this byte.
enumerator kFLEXCAN_ DataBits2Error
Data bit 2 error in this byte.
enumerator kFLEXCAN__DataBits3Error
Data bit 3 error in this byte.
enumerator kFLEXCAN DataBits4Error
Data bit 4 error in this byte.
enumerator kFLEXCAN_ DataBits5Error
Data bit 5 error in this byte.
enumerator kFLEXCAN_ DataBits6Error
Data bit 6 error in this byte.
enumerator kFLEXCAN_ DataBits7Error
Data bit 7 error in this byte.
enumerator kFLEXCAN AllZeroError
All-zeros non-correctable error in this byte.
enumerator kFLEXCAN AllOneError
All-ones non-correctable error in this byte.
enumerator kFLEXCAN_ NonCorrectableErrors
Non-correctable error in this byte.
enum _ flexcan_pn_match_source
FlexCAN Pretended Networking match source selection.
Values:
enumerator kFLEXCAN_ PNMatSrcID
Message match with ID filtering.
enumerator kFLEXCAN PNMatSrcIDAndData
Message match with ID filtering and payload filtering.
enum _ flexcan_pn_ match_mode
FlexCAN Pretended Networking mode match type.
Values:
enumerator kFLEXCAN_PNMatModeEqual
Match upon ID/Payload contents against an exact target value.

enumerator kFLEXCAN PNMatModeGreater
Match upon an ID/Payload value greater than or equal to a specified target value.
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enumerator kFLEXCAN PNMatModeSmaller
Match upon an ID/Payload value smaller than or equal to a specified target value.

enumerator kFLEXCAN__PNMatModeRange
Match upon an ID/Payload value inside a range, greater than or equal to a specified
lower limit, and smaller than or equal to a specified upper limit
typedef enum _flexcan_frame_format flexcan_ frame format_ t
FlexCAN frame format.

typedef enum _flexcan_frame_type flexcan_ frame_ type_t
FlexCAN frame type.

typedef enum _flexcan_clock_source flexcan_ clock source_ t
FlexCAN clock source.

Deprecated:
Do not use the KFLEXCAN_CIkSrcOs. It has been superceded KFLEXCAN_CIkSrcO

Do not use the KFLEXCAN_CIkSrcPeri. It has been superceded KFLEXCAN_ClkSrc1

typedef enum _flexcan_wake_up_source flexcan__wake_up_ source_t
FlexCAN wake up source.

typedef enum _flexcan_rx_fifo_filter_type flexcan_rx_fifo_filter_type_t
FlexCAN Rx Fifo Filter type.

typedef enum _flexcan_mb_size flexcan_mb_ size_t
FlexCAN Message Buffer Payload size.

typedef enum _flexcan_efifo_dma_per_read_length flexcan_ efifo_ dma_ per_read_length_t
FlexCAN Enhanced Rx Fifo DMA transfer per read length enumerations.

typedef enum _flexcan_rx_fifo_priority flexcan_ rx_ fifo_ priority_t
FlexCAN Enhanced/Legacy Rx FIFO priority.
The matching process starts from the Rx MB(or Enhanced/Legacy Rx FIFO) with higher
priority. If no MB(or Enhanced/Legacy Rx FIFO filter) is satisfied, the matching process
goes on with the Enhanced/Legacy Rx FIFO(or Rx MB) with lower priority.

typedef enum _flexcan_memory_error_type flexcan__memory_ error_type_t
FlexCAN Memory Error Type.

typedef enum _flexcan_memory_access_type flexcan_memory_ access_ type_t
FlexCAN Memory Access Type.

typedef enum _flexcan_byte_error_syndrome flexcan_byte error_syndrome_t
FlexCAN Memory Error Byte Syndrome.

typedef struct _flexcan_memory_error_report_status flexcan_memory_error_report_ status_t
FlexCAN memory error register status structure.
This structure contains the memory access properties that caused a memory error access.
Itis used as the parameter of FLEXCAN_GetMemoryErrorReportStatus() function. And user
can use FLEXCAN_GetMemoryErrorReportStatus to get the status of the last memory error
access.

typedef struct _flexcan_frame flexcan_ frame_ t
FlexCAN message frame structure.
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typedef struct _flexcan fd_frame flexcan_ fd_ frame_t
CAN FD message frame structure.
The CAN FD message supporting up to sixty four bytes can be used for a data frame, depend-
ing on the length selected for the message buffers. The length should be a enumeration
member, see _flexcan_fd_frame_length.

typedef struct _flexcan_timing_config flexcan_ timing_ config_t
FlexCAN protocol timing characteristic configuration structure.

typedef struct _flexcan_config flexcan_ config_t
FlexCAN module configuration structure.

Deprecated:
Do not use the baudRate. It has been superceded bitRate

Do not use the baudRateFD. It has been superceded bitRateFD

typedef struct _flexcan_rx_mb_config flexcan_rx_mb_ config_t
FlexCAN Receive Message Buffer configuration structure.
This structure is used as the parameter of FLEXCAN_SetRxMbConfig() function. The FLEX-
CAN_SetRxMbConfig() function is used to configure FlexCAN Receive Message Buffer. The
function abort previous receiving process, clean the Message Buffer and activate the Rx
Message Buffer using given Message Buffer setting.

typedef enum _flexcan_pn_match_source flexcan_ pn_ match_source_t
FlexCAN Pretended Networking match source selection.

typedef enum _flexcan_pn_match_mode flexcan_ pn_ match_mode_ t
FlexCAN Pretended Networking mode match type.

typedef struct _flexcan_pn_config flexcan_pn_ config_t
FlexCAN Pretended Networking configuration structure.

This structure is used as the parameter of FLEXCAN_SetPNConfig() function. The FLEX-
CAN_SetPNConfig() function is used to configure FlexCAN Networking work mode.

typedef struct _flexcan_rx_fifo_config flexcan_rx_fifo_ config_t
FlexCAN Legacy Rx FIFO configuration structure.

typedef struct _flexcan_enhanced_rx_fifo_std_id_filter flexcan_ enhanced rx_ fifo_std_id_ filter_t
FlexCAN Enhanced Rx FIFO Standard ID filter element structure.

typedef struct _flexcan_enhanced_rx_fifo_ext_id_filter flexcan_enhanced_rx_fifo_ext_id_filter_t
FlexCAN Enhanced Rx FIFO Extended ID filter element structure.

typedef struct _flexcan_enhanced_rx_fifo_config flexcan_ enhanced_rx_ fifo_config_t
FlexCAN Enhanced Rx FIFO configuration structure.
typedef struct _flexcan_mb_transfer flexcan_mb_ transfer_t
FlexCAN Message Buffer transfer.
typedef struct _flexcan _fifo_transfer flexcan_fifo_transfer t
FlexCAN Rx FIFO transfer.
typedef struct _flexcan_handle flexcan__handle_t
FlexCAN handle structure definition.

typedef void (*flexcan_ transfer_ callback_t)(CAN_Type *base, flexcan_handle_t *handle, status_t
status, uint64_t result, void *userData)

2.13. FlexCAN Driver 239



MCUXpresso SDK Documentation, Release 25.06.00

FLEXCAN_WAIT_ TIMEOUT

DLC_LENGTH_DECODE(dlc)

FlexCAN frame length helper macro.
FLEXCAN_ID_STD(id)

FlexCAN Frame ID helper macro.

Standard Frame ID helper macro.
FLEXCAN_ID_ EXT(id)

Extend Frame ID helper macro.
FLEXCAN_ RX_ MB_STD MASK(id, rtr, ide)

FlexCAN Rx Message Buffer Mask helper macro.

Standard Rx Message Buffer Mask helper macro.
FLEXCAN_ RX_ MB_EXT MASK(id, rtr, ide)

Extend Rx Message Buffer Mask helper macro.
FLEXCAN_RX_FIFO_STD_MASK_ TYPE_A(id, rtr, ide)

FlexCAN Legacy Rx FIFO Mask helper macro.

Standard Rx FIFO Mask helper macro Type A helper macro.
FLEXCAN_ RX_FIFO_STD_MASK TYPE_B_HIGH(id, rty, ide)

Standard Rx FIFO Mask helper macro Type B upper part helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_B_LOW(id, rtr, ide)

Standard Rx FIFO Mask helper macro Type B lower part helper macro.
FLEXCAN_ RX FIFO_STD_MASK TYPE C_ HIGH(id)

Standard Rx FIFO Mask helper macro Type C upper part helper macro.
FLEXCAN_RX_FIFO_STD_MASK TYPE_C_MID_HIGH(id)

Standard Rx FIFO Mask helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_FIFO_STD_MASK_TYPE_C_MID_LOW(id)

Standard Rx FIFO Mask helper macro Type C mid-lower part helper macro.

FLEXCAN_ RX_FIFO_STD_MASK TYPE_C_LOW(d)

Standard Rx FIFO Mask helper macro Type C lower part helper macro.
FLEXCAN_RX_FIFO_EXT_ MASK_TYPE_A(id, rty, ide)

Extend Rx FIFO Mask helper macro Type A helper macro.
FLEXCAN_RX_ FIFO_EXT_MASK_ TYPE_B_HIGH(id, rtr, ide)

Extend Rx FIFO Mask helper macro Type B upper part helper macro.
FLEXCAN_RX_FIFO_EXT_ MASK_ TYPE_B_LOW(id, rtr, ide)

Extend Rx FIFO Mask helper macro Type B lower part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_HIGH(id)

Extend Rx FIFO Mask helper macro Type C upper part helper macro.

FLEXCAN_ RX_ FIFO_ EXT MASK TYPE C_MID_ HIGH(id)

Extend Rx FIFO Mask helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_FIFO_EXT_MASK_TYPE_C_MID_LOW(id)

Extend Rx FIFO Mask helper macro Type C mid-lower part helper macro.

FLEXCAN_RX_ FIFO_EXT_MASK_ TYPE_C_LOW(id)
Extend Rx FIFO Mask helper macro Type C lower part helper macro.
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FLEXCAN_RX_FIFO_STD_FILTER_TYPE_ A(id, rtr, ide)

FlexCAN Rx FIFO Filter helper macro.

Standard Rx FIFO Filter helper macro Type A helper macro.
FLEXCAN_RX_ FIFO_STD_FILTER_TYPE_B_HIGH(id, rtr, ide)

Standard Rx FIFO Filter helper macro Type B upper part helper macro.
FLEXCAN_ RX FIFO_STD_FILTER_TYPE_ B_LOW(id, rtr, ide)

Standard Rx FIFO Filter helper macro Type B lower part helper macro.
FLEXCAN_ RX FIFO_STD_FILTER_TYPE C_ HIGH(id)

Standard Rx FIFO Filter helper macro Type C upper part helper macro.
FLEXCAN_ RX FIFO_STD_FILTER_TYPE C MID_ HIGH(id)

Standard Rx FIFO Filter helper macro Type C mid-upper part helper macro.
FLEXCAN_RX_ FIFO_STD_FILTER_TYPE_ C_MID_LOW(id)

Standard Rx FIFO Filter helper macro Type C mid-lower part helper macro.
FLEXCAN_ RX FIFO_STD_FILTER_TYPE_C_LOW(id)

Standard Rx FIFO Filter helper macro Type C lower part helper macro.
FLEXCAN_RX_ FIFO_EXT_FILTER_TYPE_A(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type A helper macro.
FLEXCAN_RX FIFO_EXT_FILTER_TYPE_ B_ HIGH(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type B upper part helper macro.
FLEXCAN_ RX_FIFO_ EXT FILTER_TYPE_ B LOW(id, rtr, ide)

Extend Rx FIFO Filter helper macro Type B lower part helper macro.
FLEXCAN_ RX_FIFO_ EXT FILTER_ TYPE_ C_HIGH(id)

Extend Rx FIFO Filter helper macro Type C upper part helper macro.
FLEXCAN RX_ FIFO EXT FILTER TYPE C_MID HIGH(id)

Extend Rx FIFO Filter helper macro Type C mid-upper part helper macro.
FLEXCAN_ RX_ FIFO EXT FILTER_ TYPE C_MID LOW(id)

Extend Rx FIFO Filter helper macro Type C mid-lower part helper macro.
FLEXCAN RX_ FIFO EXT FILTER TYPE C_LOW(id)

Extend Rx FIFO Filter helper macro Type C lower part helper macro.
ENHANCED_RX_FIFO_FSCH(X)

FlexCAN Enhanced Rx FIFO Filter and Mask helper macro.

RTR_STD_HIGH(X)
RTR_STD LOW(X)
RTR_EXT(x)
ID_STD_LOW(id)
ID_STD_HIGH(id)
ID_EXT(id)

FLEXCANiENHANCEDiRXiFIFoisTDiMASKiANDiFILTER(id, rtr, id_mask, rtr_mask)
Standard ID filter element with filter + mask scheme.
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FLEXCAN_ENHANCED_RX_FIFO_STD_FILTER_WITH_RANGE(id_upper, rtr, id_lower,
rtr_mask)

Standard ID filter element with filter range.

FLEXCAN_ENHANCED_RX_FIFO_STD_TWO_FILTERS(id1, rtrl, id2, rtr2)
Standard ID filter element with two filters without masks.

FLEXCAN_ENHANCED_RX_FIFO_EXT_MASK_AND_FILTER_LOW(id, rtr)
Extended ID filter element with filter + mask scheme low word.

FLEXCAN_ENHANCED_RX_FIFO_EXT_MASK_AND_FILTER_HIGH(id_mask, rtr_mask)
Extended ID filter element with filter + mask scheme high word.

FLEXCAN_ENHANCED_RX_FIFO_EXT_FILTER_WITH_RANGE_LOW(id_upper, rtr)
Extended ID filter element with range scheme low word.

FLEXCAN_ENHANCED_RX_FIFO_EXT_FILTER_WITH_RANGE_HIGH(id_lower, rtr_mask)
Extended ID filter element with range scheme high word.

FLEXCANiENHANCEDiRXiFIFoiEXTiTW07FILTER87LOW(idZ, rtr2)
Extended ID filter element with two filters without masks low word.

FLEXCAN_ENHANCED_RX_FIFO_EXT_TWO_FILTERS_HIGH(id1, rtrl)
Extended ID filter element with two filters without masks high word.

FLEXCAN_PN_STD_MASK(id, rtr)
FlexCAN Pretended Networking ID Mask helper macro.

Standard Rx Message Buffer Mask helper macro.

FLEXCAN PN EXT MASK(id, rtr)
Extend Rx Message Buffer Mask helper macro.

FLEXCAN PN INT MASK(X)
FlexCAN interrupt/status flag helper macro.

FLEXCAN_PN_INT UNMASK(X)
FLEXCAN_PN_STATUS_MASK(X)
FLEXCAN_PN_STATUS_UNMASK(X)
FLEXCAN EFIFO_INT MASK(X)
FLEXCAN_EFIFO_INT UNMASK(X)
FLEXCAN_EFIFO_STATUS_ MASK(X)
FLEXCAN_EFIFO_STATUS_ UNMASK(X)
FLEXCAN_MECR_INT_MASK(X)
FLEXCAN_MECR_INT UNMASK(X)
FLEXCAN MECR_STATUS MASK(X)
FLEXCAN MECR_STATUS UNMASK(X)
FLEXCAN_ ERROR_AND_STATUS_INT FLAG
FLEXCAN_PNWAKE_UP_FLAG

FLEXCAN_WAKE_UP_FLAG
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FLEXCAN_MEMORY_ERROR_INT_ FLAG
FLEXCAN_ MEMORY_ ENHANCED RX FIFO_ INT FLAG

E_RX_FIFO(base)
FlexCAN Enhanced Rx FIFO base address helper macro.

FLEXCAN CALLBACK(X)
FlexCAN transfer callback function.

The FlexCAN transfer callback returns a value from the underlying layer. If the status
equals to kStatus_FLEXCAN_ErrorStatus, the result parameter is the Content of FlexCAN
status register which can be used to get the working status(or error status) of FlexCAN mod-
ule. If the status equals to other FlexCAN Message Buffer transfer status, the result is the
index of Message Buffer that generate transfer event. If the status equals to other FlexCAN
Message Buffer transfer status, the result is meaningless and should be Ignored.
struct _ flexcan__memory__error_report_ status

#include <fsl_flexcan.h> FlexCAN memory error register status structure.

This structure contains the memory access properties that caused a memory error access.
Itis used as the parameter of FLEXCAN_GetMemoryErrorReportStatus() function. And user

can use FLEXCAN_GetMemoryErrorReportStatus to get the status of the last memory error
access.

Public Members

flexcan_memory_error_type_t errorType
The type of memory error that giving rise to the report.

flexcan_memory_access_type_t accessType
The type of memory access that giving rise to the memory error.

uint16_t accessAddress
The address where memory error detected.

uint32_t errorData
The raw data word read from memory with error.

struct flexcan frame
#include <fsl_flexcan.h> FlexCAN message frame structure.

struct flexcan fd frame
#include <fsl_flexcan.h> CAN FD message frame structure.

The CAN FD message supporting up to sixty four bytes can be used for a data frame, depend-
ing on the length selected for the message buffers. The length should be a enumeration
member, see _flexcan_fd_frame_length.

Public Members

uint32_t idhit

Note: ID HIT offset is changed dynamically according to data length code (DLC), when
DLC s 15, they will be located below. Using FLEXCAN_FixEnhancedRxFifoFrameldHit
API is recommended to ensure this idhit value is correct. CAN Enhanced Rx FIFO filter
hit id (This value is only used in Enhanced Rx FIFO receive mode).

struct _flexcan_ timing config
#include <fsl_flexcan.h> FlexCAN protocol timing characteristic configuration structure.
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Public Members
uint16_t preDivider

Classic CAN or CAN FD nominal phase bit rate prescaler.
uint8_t rJumpwidth

Classic CAN or CAN FD nominal phase Re-sync Jump Width.
uint8_t phaseSegl

Classic CAN or CAN FD nominal phase Segment 1.
uint8_t phaseSeg2

Classic CAN or CAN FD nominal phase Segment 2.
uint8_t propSeg

Classic CAN or CAN FD nominal phase Propagation Segment.

uint16_t fpreDivider
CAN FD data phase bit rate prescaler.

uint8_t frJumpwidth
CAN FD data phase Re-sync Jump Width.

uint8_t fphaseSegl
CAN FD data phase Phase Segment 1.

uint8_t fphaseSeg?2

CAN FD data phase Phase Segment 2.
uint8_t fpropSeg

CAN FD data phase Propagation Segment.

struct _ flexcan_ config

#include <fsl_flexcan.h> FlexCAN module configuration structure.

Deprecated:
Do not use the baudRate. It has been superceded bitRate

Do not use the baudRateFD. It has been superceded bitRateFD

Public Members
flexcan_clock_source_t clkSrc

Clock source for FlexCAN Protocol Engine.
flexcan_wake_up_source_t wakeupSrc

Wake up source selection.
uint8_t maxMbNum

The maximum number of Message Buffers used by user.
bool enableLoopBack

Enable or Disable Loop Back Self Test Mode.
bool enableTimerSync

Enable or Disable Timer Synchronization.

bool enableSelfWakeup
Enable or Disable Self Wakeup Mode.
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bool enableIndividMask
Enable or Disable Rx Individual Mask and Queue feature.

bool disableSelfReception
Enable or Disable Self Reflection.

bool enableListenOnlyMode
Enable or Disable Listen Only Mode.

bool enableDoze
Enable or Disable Doze Mode.

bool enablePretendedeNetworking
Enable or Disable the Pretended Networking mode.

bool enableMemoryErrorControl
Enable or Disable the memory errors detection and correction mechanism.

bool enableNonCorrectableErrorEnterFreeze
Enable or Disable Non-Correctable Errors In FlexCAN Access Put Device In Freeze
Mode.

bool enableTransceiverDelayMeasure
Enable or Disable the transceiver delay measurement, when it is enabled, then the
secondary sample point position is determined by the sum of the transceiver delay
measurement plus the enhanced TDC offset.

bool enableRemoteRequestFrameStored
true: Store Remote Request Frame in the same fashion of data frame. false: Generate
an automatic Remote Response Frame.

struct _flexcan_rx_mb_ config

#include <fsl_flexcan.h> FlexCAN Receive Message Buffer configuration structure.

This structure is used as the parameter of FLEXCAN_SetRxMbConfig() function. The FLEX-

CAN_SetRxMbConfig() function is used to configure FlexCAN Receive Message Buffer. The

function abort previous receiving process, clean the Message Buffer and activate the Rx
Message Buffer using given Message Buffer setting.

Public Members

uint32_t id

CAN Message Buffer Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEX-
CAN_ID_STD() macro.

flexcan_frame_format_t format
CAN Frame Identifier format(Standard of Extend).

flexcan_frame_type_t type
CAN Frame Type(Data or Remote).

struct _ flexcan_ pn_ config
#include <fsl_flexcan.h> FlexCAN Pretended Networking configuration structure.

This structure is used as the parameter of FLEXCAN_SetPNConfig() function. The FLEX-
CAN_SetPNConfig() function is used to configure FlexCAN Networking work mode.

Public Members
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bool enableTimeout
Enable or Disable timeout event trigger wakeup.

uint16_t timeoutValue

The timeout value that generates a wakeup event, the counter timer is incremented
based on 64 times the CAN Bit Time unit.

bool enableMatch
Enable or Disable match event trigger wakeup.

flexcan_pn_match_source_t matchSrc
Selects the match source (ID and/or data match) to trigger wakeup.

uint8_t matchNum

The number of times a given message must match the predefined ID and/or data before
generating a wakeup event, range in 0x1 ~ OXFF.

flexcan_pn_match_mode_t idMatchMode
The ID match type.

flexcan_pn_match_mode_t dataMatchMode
The data match type.

uint32_t idLower

The ID target values 1 which used either for ID match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in ID match “range detection”.

uint32_t idUpper
The ID target values 2 which used only as the upper limit value in ID match “range
detection” or used to store the ID mask in “equal to”.

uint8_t lengthLower
The lower limit for length of data bytes which used only in data match “range
detection”. Range in 0x0 ~ 0x8.

uint8_t lengthUpper
The upper limit for length of data bytes which used only in data match “range

detection”. Range in 0x0 ~ 0x8.

struct _flexcan_rx_fifo config

#include <fsl_flexcan.h> FlexCAN Legacy Rx FIFO configuration structure.

Public Members

uint32_t *idFilterTable
Pointer to the FlexCAN Legacy Rx FIFO identifier filter table.

uint8_t idFilterNum
The FlexCAN Legacy Rx FIFO Filter elements quantity.

flexcan_rx_fifo_filter_type_t idFilterType

The FlexCAN Legacy Rx FIFO Filter type.
flexcan_rx_fifo_priority_t priority

The FlexCAN Legacy Rx FIFO receive priority.

struct _flexcan_enhanced rx_fifo std_id_filter

#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO Standard ID filter element structure.
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Public Members

uint32_t filterType
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t rtrl

CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t std1
CAN Frame Type(DATA or REMOTE).

uint32_t rtr2
CAN Frame Identifier(STD or EXT format).

uint32_t std2
Substitute Remote request.

struct flexcan enhanced rx_ fifo ext id filter
#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO Extended ID filter element structure.

Public Members

uint32_t filterType
FlexCAN internal Free-Running Counter Time Stamp.

uint32_t rtrl

CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t std1
CAN Frame Type(DATA or REMOTE).

uint32_t rtr2
CAN Frame Identifier(STD or EXT format).

uint32_t std2
Substitute Remote request.

struct _ flexcan__enhanced_ rx_fifo_ config
#include <fsl_flexcan.h> FlexCAN Enhanced Rx FIFO configuration structure.

Public Members

uint32_t *idFilterTable
Pointer to the FlexCAN Enhanced Rx FIFO identifier filter table, each table member
occupies 32 bit word, table size should be equal to idFilterNum. There are two types
of Enhanced Rx FIFO filter elements that can be stored in table : extended-ID filter
element (1 word, occupie 1 table members) and standard-ID filter element (2 words,
occupies 2 table members), the extended-ID filter element needs to be placed in front
of the table.

uint8_t idFilterPairNum

idFilterPairNum is the Enhanced Rx FIFO identifier filter element pair numbers, each
pair of filter elements occupies 2 words and can consist of one extended ID filter ele-
ment or two standard ID filter elements.
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uint8_t extendIdFilterNum
The number of extended ID filter element items in the FlexCAN enhanced Rx FIFO iden-
tifier filter table, each extended-ID filter element occupies 2 words, extendIdFilterNum
need less than or equal to idFilterPairNum.

uint8_t fifoWatermark
(fifowatermark + 1) is the minimum number of CAN messages stored in the Enhanced
RX FIFO which can trigger FIFO watermark interrupt or a DMA request.

flexcan_efifo_dma_per_read_length_t dmaPerReadLength
Define the length of each read of the Enhanced RX FIFO element by the DAM, see _flex-
can_fd_frame_length.

flexcan_rx_fifo_priority_t priority
The FlexCAN Enhanced Rx FIFO receive priority.

struct flexcan mb transfer
#include <fsl_flexcan.h> FlexCAN Message Buffer transfer.

Public Members
flexcan_frame_t *frame
The buffer of CAN Message to be transfer.

uint8_t mbldx
The index of Message buffer used to transfer Message.

struct flexcan fifo transfer
#include <fsl_flexcan.h> FlexCAN Rx FIFO transfer.

Public Members

flexcan_fd_frame_t *framefd
The buffer of CAN Message to be received from Enhanced Rx FIFO.

flexcan_frame_t *frame
The buffer of CAN Message to be received from Legacy Rx FIFO.

size_t frameNum
Number of CAN Message need to be received from Legacy or Ehanced Rx FIFO.

struct flexcan_handle
#include <fsl_flexcan.h> FlexCAN handle structure.

Public Members
flexcan_transfer_callback_t callback
Callback function.

void *userData
FlexCAN callback function parameter.
flexcan_frame_t *volatile mbFrameBuf[CAN_WORD1_COUNT]
The buffer for received CAN data from Message Buffers.
flexcan_fd_frame_t *volatile mbFDFrameBuf[CAN_WORD1_COUNT]
The buffer for received CAN FD data from Message Buffers.
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flexcan_frame_t *volatile rxFifoFrameBuf
The buffer for received CAN data from Legacy Rx FIFO.

flexcan_fd_frame_t *volatile rxFifoFDFrameBuf
The buffer for received CAN FD data from Ehanced Rx FIFO.

size_t rxFifoFrameNum

The number of CAN messages remaining to be received from Legacy or Ehanced Rx
FIFO.

size_t rxFifoTransferTotalNum
Total CAN Message number need to be received from Legacy or Ehanced Rx FIFO.

volatile uint8_t mbState[CAN_WORD1_COUNT]
Message Buffer transfer state.

volatile uint8_t rxFifoState
Rx FIFO transfer state.

volatile uint32_t timestamp[CAN_WORD1_COUNT]
Mailbox transfer timestamp.

struct byteStatus

Public Members

bool bytelsRead

The byte n (0~3) was read or not. The type of error and which bit in byte (n) is affected
by the error.

struct  unnamed20

Public Members
uint32_t timestamp
FlexCAN internal Free-Running Counter Time Stamp.
uint32_t length
CAN frame data length in bytes (Range: 0~8).
uint32_t type
CAN Frame Type(DATA or REMOTE).
uint32_t format
CAN Frame Identifier(STD or EXT format).
uint32_t_ pad0___
Reserved.
uint32_t idhit
CAN Rx FIFO filter hit id(This value is only used in Rx FIFO receive mode).

struct  unnamed22

Public Members

uint32_t id

CAN Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEXCAN_ID_STD()
macro.
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uint32_t_ pad0___
Reserved.

union unnamed?24

Public Members
struct _flexcan_frame
struct _flexcan_frame

struct  unnamed26

Public Members
uint32_t dataWord0
CAN Frame payload wordO.

uint32_t dataWord1
CAN Frame payload word1.

struct  unnamed28

Public Members
uint8_t dataByte3
CAN Frame payload byte3.

uint8_t dataByte2
CAN Frame payload byte2.

uint8_t dataBytel
CAN Frame payload bytel.

uint8_t dataByte0
CAN Frame payload byte0.

uint8_t dataByte7
CAN Frame payload byte?7.

uint8_t dataByte6
CAN Frame payload byte®6.

uint8_t dataByteb
CAN Frame payload byte5.

uint8_t dataByte4
CAN Frame payload byte4.

struct  unnamed30

Public Members

uint32_t timestamp
FlexCAN internal Free-Running Counter Time Stamp.
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uint32_t length

CAN FD frame data length code (DLC), range see _flexcan_fd_frame_length, When the
length <= 8, it equal to the data length, otherwise the number of valid frame data is
not equal to the length value. user can use DLC_LENGTH_DECODE(length) macro to
get the number of valid data bytes.

uint32_t type
CAN Frame Type(DATA or REMOTE).

uint32_t format
CAN Frame Identifier(STD or EXT format).

uint32_t srr
Substitute Remote request.

uint32_t esi
Error State Indicator.

uint32_t brs
Bit Rate Switch.

uint32_t edl
Extended Data Length.

struct  unnamed32

Public Members

uint32_tid

CAN Frame Identifier, should be set using FLEXCAN_ID_EXT() or FLEXCAN_ID_STD()
macro.

uint32_t  pad0_
Reserved.

union unnamed34

Public Members
struct flexcan_fd frame
struct _flexcan fd frame

struct  unnamed36

Public Members

uint32_t dataWord[16]
CAN FD Frame payload, 16 double word maximum.

struct  unnamed38

Public Members

uint8_t dataByte3
CAN Frame payload byte3.
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uint8_t dataByte2
CAN Frame payload byte2.

uint8_t dataBytel
CAN Frame payload bytel.

uint8_t dataByte0
CAN Frame payload byte0.

uint8_t dataByte7
CAN Frame payload byte7.

uint8_t dataByte6
CAN Frame payload byte6.

uint8_t dataByte5
CAN Frame payload byte5.

uint8_t dataByte4
CAN Frame payload byte4.

union unnamed40

Public Members
struct _ flexcan_ config
struct _ flexcan_ config

struct  unnamed42

Public Members

uint32_t baudRate
FlexCAN bit rate in bps, for classical CAN or CANFD nominal phase.

uint32_t baudRateFD
FlexCAN FD bit rate in bps, for CANFD data phase.

struct  unnamed44

Public Members

uint32_t bitRate
FlexCAN bit rate in bps, for classical CAN or CANFD nominal phase.

uint32_t bitRateFD
FlexCAN FD bit rate in bps, for CANFD data phase.

union unnamed46

Public Members
struct _ flexcan_ pn_ config

< The data target values 1 which used either for data match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in data match “range

detection”.
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struct _ flexcan_ pn_ config
struct  unnamedb0

< The data target values 1 which used either for data match “equal to”, “smaller than”,
“greater than” comparisons, or as the lower limit value in data match “range

detection”.

Public Members

uint32_t lower Word0
CAN Frame payload word0.

uint32_t lowerWord1
CAN Frame payload word1.

struct  unnamedb2

Public Members

uint8_t lowerByte3
CAN Frame payload byte3.

uint8_t lowerByte2
CAN Frame payload byte2.

uint8_t lowerBytel
CAN Frame payload bytel.

uint8_t lowerByte0
CAN Frame payload byte0.

uint8_t lowerByte7
CAN Frame payload byte7.

uint8_t lowerByte6
CAN Frame payload byte6.

uint8_t lowerByteb
CAN Frame payload byte5.

uint8_t lowerByte4
CAN Frame payload byte4.

union unnamed48

Public Members
struct _ flexcan_ pn_ config

< The data target values 2 which used only as the upper limit value in data match
“range

detection” or used to store the data mask in “equal to”.
struct _ flexcan_ pn_ config
struct  unnamedb4
< The data target values 2 which used only as the upper limit value in data match “range

detection” or used to store the data mask in “equal to”.
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Public Members
uint32_t upperWord0
CAN Frame payload word0.

uint32_t upperWord1
CAN Frame payload word1.

struct  unnamedb6

Public Members
uint8_t upperByte3
CAN Frame payload byte3.

uint8_t upperByte2
CAN Frame payload byte2.

uint8_t upperBytel
CAN Frame payload bytel.

uint8_t upperByte0
CAN Frame payload byte0.

uint8_t upperByte7
CAN Frame payload byte7.

uint8_t upperByte6
CAN Frame payload byte6.

uint8_t upperByte5
CAN Frame payload byte5.

uint8_t upperByte4
CAN Frame payload byte4.

2.14 FlexCAN eDMA Driver

void FLEXCAN_ TransferCreateHandleEDMA (CAN_Type *base, flexcan_edma_handle_t *handle,
flexcan_edma_transfer_callback_t callback, void
*userData, edma_handle_t *rxFifoEdmaHandle)

Initializes the FlexCAN handle, which is used in transactional functions.
Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.
* callback — The callback function.
» userData — The parameter of the callback function.
¢ rxFifoEdmaHandle - User-requested DMA handle for Rx FIFO DMA transfer.

void FLEXCAN_ PrepareTransfConfiguration(CAN_Type *base, flexcan_fifo_transfer_t *pFifoXfer,
edma_transfer_config t *pEdmaConfig)
Prepares the eDMA transfer configuration for FLEXCAN Legacy RX FIFO.

This function prepares the eDMA transfer configuration structure according to FLEXCAN
Legacy RX FIFO.
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Parameters
* base — FlexCAN peripheral base address.

e pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer t.

* pEdmaConfig — The user configuration structure of type edma_transfer_t.

status_t FLEXCAN _StartTransferDatafromRxFIFO(CAN_Type *base, flexcan_edma_handle_t
*handle, edma_transfer_config t
*pEdmacConfig)

Start Transfer Data from the FLEXCAN Legacy Rx FIFO using eDMA.
This function to Update edma transfer confiugration and Start eDMA transfer
Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.
* pEdmaConfig — The user configuration structure of type edma_transfer_t.
Return values
* kStatus_ Success — if succeed, others failed.
* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

status_t FLEXCAN_ TransferReceiveFifoEDMA (CAN_Type *base, flexcan_edma_handle_t *handle,
flexcan_fifo_transfer_t *pFifoXfer)

Receives the CAN Message from the Legacy Rx FIFO using eDMA.

This function receives the CAN Message using eDMA. This is a non-blocking function, which
returns right away. After the CAN Message is received, the receive callback function is
called.

Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

» pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer t.

Return values
* kStatus Success — if succeed, others failed.
* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

status_t FLEXCAN_ TransferGetReceiveFifoCountEMDA (CAN_Type *base, flexcan_edma_handle_t
*handle, size_t *count)

Gets the Legacy Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_InvalidArgument — count is Invalid.

* kStatus_ Success — Successfully return the count.
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void FLEXCAN_ TransferAbortReceiveFifoEDMA (CAN_Type *base, flexcan_edma_handle_t
*handle)

Aborts the receive Legacy/Enhanced Rx FIFO process which used eDMA.
This function aborts the receive Legacy/Enhanced Rx FIFO process which used eDMA.
Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

status_t FLEXCAN _TransferReceiveEnhancedFifoEDMA (CAN_Type *base, flexcan_edma_handle_t
*handle, flexcan_fifo_transfer_t
*pFifoXfer)

Receives the CAN FD Message from the Enhanced Rx FIFO using eDMA.

This function receives the CAN FD Message using eDMA. This is a non-blocking function,
which returns right away. After the CAN Message is received, the receive callback function
is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — Pointer to flexcan_edma_handle_t structure.

e pFifoXfer — FlexCAN Rx FIFO EDMA transfer structure, see flex-
can_fifo_transfer t.

Return values
* kStatus Success — if succeed, others failed.
* kStatus_ FLEXCAN_ RxFifoBusy — Previous transfer ongoing.

static inline status_t FLEXCAN_ TransferGetReceiveEnhancedFifoCountEMDA (CAN_Type *base,
flex-

can_edma_handle_t
*handle, size_t
*count)

Gets the Enhanced Rx Fifo transfer status during a interrupt non-blocking receive.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

* count — Number of CAN messages receive so far by the non-blocking trans-
action.

Return values
* kStatus_InvalidArgument — count is Invalid.
* kStatus_ Success — Successfully return the count.
FSL_FLEXCAN_EDMA_DRIVER_VERSION
FlexCAN EDMA driver version.
typedef struct _flexcan_edma_handle flexcan_edma_ handle_t
typedef void (*flexcan_ edma_ transfer callback_t)(CAN_Type *base, flexcan_edma_handle_t
*handle, status_t status, void *userData)
FlexCAN transfer callback function.

struct flexcan_edma_ handle
#include <fsl_flexcan_edma.h> FlexCAN eDMA handle.
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Public Members
flexcan_edma_transfer_callback_t callback
Callback function.

void *userData
FlexCAN callback function parameter.

edma_handle_t *rxFifoEdmaHandle
The EDMA handler for Rx FIFO.

volatile uint8_t rxFifoState
Rx FIFO transfer state.

size_t frameNum
The number of messages that need to be received.

flexcan_fd_frame_t *framefd
Point to the buffer of CAN Message to be received from Enhanced Rx FIFO.

2.15 FlexIO: FlexIO Driver

2.16 FlexIO Driver

void FLEXIO GetDefaultConfig(flexio_config_t *userConfig)

Gets the default configuration to configure the FlexIO module. The configuration can used
directly to call the FLEXIO_Configure().

Example:

flexio__config_t config;
FLEXIO_ GetDefaultConfig(&config);

Parameters
* userConfig — pointer to flexio_config_t structure

void FLEXIO_ Init(FLEXIO_Type *base, const flexio_config_t *userConfig)

Configures the FlexIO with a FlexIO configuration. The configuration structure can be filled
by the user or be set with default values by FLEXIO_GetDefaultConfig().

Example

flexio_config_t config = {
.enableFlexio = true,

.enableInDoze = false,
.enableInDebug = true,
.enableFastAccess = false

b

FLEXIO_ Configure(base, &config);

Parameters
* base — FlexIO peripheral base address

* userConfig — pointer to flexio_config_t structure
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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

262 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

* 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 kKFLEXIO_ 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 up table.
enum _ flexio_shifter input_ source
Define type of shifter input source.
Values:
enumerator kFLEXIO__ ShifterInputFromPin
Shifter input from pin.
enumerator kFLEXIO_ ShifterInputFromNextShifterOutput
Shifter input from Shifter N+1.
enum _ flexio_shifter stop_ bit
Define of STOP bit configuration.
Values:
enumerator kFLEXIO_ ShifterStopBitDisable
Disable shifter stop bit.
enumerator kFLEXIO__ShifterStopBitLow
Set shifter stop bit to logic low level.
enumerator kFLEXIO_ ShifterStopBitHigh
Set shifter stop bit to logic high level.
enum _flexio shifter start bit
Define type of START bit configuration.
Values:
enumerator kFLEXIO _ShifterStartBitDisabledLoadDataOnEnable
Disable shifter start bit, transmitter loads data on enable.
enumerator kFLEXIO ShifterStartBitDisabledLoadDataOnShift
Disable shifter start bit, transmitter loads data on first shift.
enumerator kFLEXIO_ ShifterStartBitLow
Set shifter start bit to logic low level.

enumerator kFLEXIO_ ShifterStartBitHigh
Set shifter start bit to logic high level.
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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

2.17 FlexIO eDMA 12S Driver
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void FLEXIO_12S_ TransferTxCreateHandleEDMA (FLEXIO_I2S_Type *base,
flexio_i2s_edma_handle_t *handle,
flexio_i2s_edma_callback_t callback, void
*userData, edma_handle_t *dmaHandle)

Initializes the FlexIO I2S eDMA handle.

This function initializes the FlexIO I2S master DMA handle which can be used for other
FlexIO I2S master transactional APIs. Usually, for a specified FlexIO I2S instance, call this
API once to get the initialized handle.

Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S eDMA handle pointer.
* callback — FlexIO I2S eDMA callback function called while finished a block.
¢ userData — User parameter for callback.

* dmaHandle — eDMA handle for FlexIO I12S. This handle is a static value allo-
cated by users.

void FLEXIO 12S TransferRxCreateHandleEDMA (FLEXIO_I2S Type *base,
flexio_i2s_edma_handle_t *handle,
flexio_i2s_edma_callback_t callback, void
*userData, edma_handle_t *dmaHandle)

Initializes the FlexIO I12S Rx eDMA handle.

This function initializes the FlexIO I2S slave DMA handle which can be used for other FlexIO
12S master transactional APIs. Usually, for a specified FlexIO I2S instance, call this API once
to get the initialized handle.

Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S eDMA handle pointer.
* callback — FlexIO I2S eDMA callback function called while finished a block.
¢ userData — User parameter for callback.

* dmaHandle — eDMA handle for FlexIO I2S. This handle is a static value allo-
cated by users.

void FLEXIO_12S_ TransferSetFormatEDMA (FLEXIO_I2S_Type *base, flexio_i2s_edma_handle_t
*handle, flexio_i2s_format_t *format, uint32_t
srcClock_Hz)

Configures the FlexIO I2S Tx audio format.

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

Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S eDMA handle pointer
* format — Pointer to FlexIO I2S audio data format structure.

* srcClock_Hz - FlexIO I2S clock source frequency in Hz, it should be 0 while
in slave mode.
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status_t FLEXIO_12S_ TransferSendEDMA (FLEXIO_I2S_Type *base, flexio_i2s_edma_handle_t
*handle, flexio_i2s_transfer_t *xfer)

Performs a non-blocking FlexIO I2S transfer using DMA.

Note: This interface returned immediately after transfer initiates. Users should call
FLEXIO_I2S_GetTransferStatus to poll the transfer status and check whether the FlexIO 12S
transfer is finished.

Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S DMA handle pointer.
» xfer — Pointer to DMA transfer structure.
Return values
* kStatus_ Success — Start a FlexIO 12S eDMA send successfully.
* kStatus_InvalidArgument — The input arguments is invalid.
* kStatus_ TxBusy — FlexIO I2S is busy sending data.

status_t FLEXIO_ 12S_ TransferReceiveEDMA (FLEXIO_I2S_Type *base, flexio_i2s_edma_handle_t
*handle, flexio_i2s_transfer._t *xfer)

Performs a non-blocking FlexIO I2S receive using eDMA.

Note: This interface returned immediately after transfer initiates. Users should call
FLEXIO_I2S_GetReceiveRemainingBytes to poll the transfer status and check whether the
FlexIO I2S transfer is finished.

Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S DMA handle pointer.
» xfer — Pointer to DMA transfer structure.
Return values
* kStatus_ Success — Start a FlexIO I12S eDMA receive successfully.
* kStatus_ InvalidArgument — The input arguments is invalid.
* kStatus_ RxBusy — FlexIO I2S is busy receiving data.

void FLEXIO_12S_ TransferAbortSendEDMA (FLEXIO_I2S_Type *base, flexio_i2s_edma_handle_t
*handle)

Aborts a FlexIO I12S transfer using eDMA.
Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S DMA handle pointer.

void FLEXIO_12S_TransferAbortReceiveEDMA(FLEXIO_I2S_Type *base,
flexio_i2s_edma_handle_t *handle)

Aborts a FlexIO I12S receive using eDMA.
Parameters

* base — FlexIO I2S peripheral base address.
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* handle — FlexIO I2S DMA handle pointer.

status_t FLEXIO_12S_ TransferGetSendCountEDMA (FLEXIO_IZS_Type *base,
flexio_i2s_edma_handle_t *handle, size_t
*count)

Gets the remaining bytes to be sent.
Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S DMA handle pointer.
* 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_ TransferGetReceiveCountEDMA (FLEXIO_I2S_Type *base,
flexio_i2s_edma_handle_t *handle, size_t
*count)

Get the remaining bytes to be received.
Parameters
* base — FlexIO I2S peripheral base address.
* handle — FlexIO I2S DMA handle pointer.
* count — Bytes received.
Return values
* kStatus_ Success — Succeed get the transfer count.

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

FSL_FLEXIO_ 12S_EDMA_DRIVER_VERSION
FlexIO I2S EDMA driver version 2.1.9.
typedef struct _flexio_i2s_edma_handle flexio_i2s_edma_handle_t
typedef void (*flexio_i2s_edma_ callback_t)(FLEXIO_I2S_Type *base, flexio_i2s_edma_handle_t
*handle, status_t status, void *userData)
FlexIO I2S eDMA transfer callback function for finish and error.

struct flexio i2s edma_handle

#include <fsl flexio_i2s_edma.h> FlexIO 12S DMA transfer handle, users should not touch the
content of the handle.

Public Members
edma_handle_t *dmaHandle
DMA handler for FlexIO I2S send

uint8_t bytesPerFrame
Bytes in a frame

uint8_t nbytes
eDMA minor byte transfer count initially configured.
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uint32_t state
Internal state for FlexIO I2S eDMA transfer

flexio_i2s_edma_callback_t callback
Callback for users while transfer finish or error occurred

void *userData

User callback parameter
edma_tcd_t tcd[(4U) + 1U]

TCD pool for eDMA transfer.
flexio_i2s_transfer_t queue[(4U)]

Transfer queue storing queued transfer.
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

2.18 FlexIO eDMA SPI Driver

status_t FLEXIO_SPI_MasterTransferCreateHandleEDMA (FLEXIO_SPI_Type *base,

flexio_spi_master_edma_handle_t

*handle,
flexio_spi_master_edma_transfer_callback_t
callback, void *userData,

edma_handle_t *txHandle,

edma_handle_t *rxHandle)

Initializes the FlexIO SPI master eDMA handle.

This function initializes the FlexIO SPI master eDMA handle which can be used for other
FlexIO SPI master transactional APIs. For a specified FlexIO SPI instance, call this API once
to get the initialized handle.

Parameters

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.

278

Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

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

callback — SPI callback, NULL means no callback.

* userData — callback function parameter.
¢ txHandle — User requested eDMA handle for FlexIO SPI TX eDMA transfer.
* rxHandle — User requested eDMA handle for FlexIO SPI RX eDMA transfer.

status_t FLEXIO_ SPI_ SlaveTransferEDMA (FLEXIO_SPI Type *base,
flexio_spi_slave_edma_handle_t *handle,
flexio_spi_transfer_t *xfer)

Performs a non-blocking FlexIO SPI transfer using eDMA.

Note: This interface returns immediately after transfer initiates. Call
FLEXIO_SPI_SlaveGetTransferCountEDMA to poll the transfer status and check whether
the FlexIO SPI transfer is finished.

Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

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

* xfer — Pointer to FlexIO SPI transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_InvalidArgument — Input argument is invalid.

* kStatus_ FLEXIO_SPI_Busy — FlexIO SPI is not idle, is running another
transfer.

static inline void FLEXIO_SPI_SlaveTransferAbortEDMA (FLEXIO_SPI Type *base,
flexio_spi_slave_edma_handle_t
*handle)

Aborts a FlexIO SPI transfer using eDMA.
Parameters
* base — Pointer to FLEXIO_SPI_Type structure.

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

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.
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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
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

2.19 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.
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* callback — The callback function.

¢ userData — The parameter of the callback function.

* rxEdmaHandle — User requested DMA handle for RX DMA transfer.

* txEdmaHandle — User requested DMA handle for TX DMA transfer.
Return values

* kStatus_ Success — Successfully create the handle.

* kStatus_ OutOfRange — The FlexIO SPI eDMA type/handle table out of range.

status_t FLEXIO_UART_ TransferSendEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle,
flexio_uart_transfer_t *xfer)

Sends data using eDMA.

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

Parameters

* base — Pointer to FLEXIO_UART _Type

* handle — UART handle pointer.

» xfer — UART eDMA transfer structure, see flexio_uart_transfer t.
Return values

* kStatus Success — if succeed, others failed.

* kStatus_ FLEXIO_UART_TxBusy — Previous transfer on going.

status_t FLEXIO_UART _ TransferReceiveEDMA (FLEXIO_UART_Type *base,
flexio_uart_edma_handle_t *handle,
flexio_uart_transfer_t *xfer)

Receives data using eDMA.

This function receives data using eDMA. This is a non-blocking function, which returns
right away. When all data is received, the receive callback function is called.

Parameters

* base — Pointer to FLEXIO_UART _Type

* handle — Pointer to flexio_uart_edma_handle_t structure

» xfer —- UART eDMA transfer structure, see flexio_uart_transfer_t.
Return values

* 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
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void FLEXIO_UART_ TransferAbortReceiveEDMA (FLEXIO_UART_Type *hase,
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 *hase,
flexio_uart_edma_handle_t *handle,
size_t *count)

Gets the number of bytes sent out.
This function gets the number of bytes sent out.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure
* count — Number of bytes sent so far by the non-blocking transaction.
Return values

* kStatus_ NoTransferInProgress — transfer has finished or no transfer in
progress.

¢ kStatus_ Success — Successfully return the count.

status_t FLEXIO_UART_ TransferGetReceiveCountEDMA (FLEXIO_UART _Type *base,
flexio_uart_edma_handle_t *handle,
size_t *count)

Gets the number of bytes received.
This function gets the number of bytes received.
Parameters
* base — Pointer to FLEXIO_UART _Type
* handle — Pointer to flexio_uart_edma_handle_t structure
* count — Number of bytes received so far by the non-blocking transaction.
Return values

e 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.
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Public Members

flexio_uart_edma_transfer_callback_t callback
Callback function.

void *userData
UART callback function parameter.

size_t txDataSizeAll

Total bytes to be sent.
size_t rxDataSizeAll

Total bytes to be received.
edma_handle_t *txEdmaHandle

The eDMA TX channel used.
edma_handle_t *rxEdmaHandle

The eDMA RX channel used.
uint8_t nbytes

eDMA minor byte transfer count initially configured.
volatile uint8_t txState

TX transfer state.

volatile uint8_t rxState
RX transfer state

2.20 FlexIO I2C Master Driver

status_t FLEXIO_12C_ 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
* kStatus_ Success —
* kStatus_ FLEXIO_I12C_ Busy -

status_t FLEXIO_I2C_ MasterInit(FLEXIO_I2C_Type *base, flexio_i2¢c_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}
b
flexio_i2c__master__config_t config = {
.enableInDoze = false,
(continues on next page)
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(continued from previous page)

.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_I2C_MasterDeinit(FLEXIO_I2C_Type *base)

De-initializes the FlexIO I2C master peripheral. Calling this API Resets the FlexIO I2C master
shifer and timer config, module can’t work unless the FLEXIO_I2C_MasterInit is called.

Parameters
* base — pointer to FLEXIO_I2C_Type structure.

void FLEXIO_12C_ MasterGetDefaultConfig(flexio_i2c_master_config_t *masterConfig)
Gets the default configuration to configure the FlexIO module. The configuration can be
used directly for calling the FLEXIO_I2C_MasterlInit().
Example:

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

— kFLEXIO_I2C_RxFullFlag
— KFLEXIO_I2C_ReceiveNakFlag

void FLEXIO_I12C_ MasterEnablelnterrupts(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_I2C_ 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_I2ZC_Type *base, uint32_t baudRate_Bps,
uint32_t srcClock_Hz)

Sets the FlexIO I2C master transfer baudrate.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure
* baudRate_ Bps — the baud rate value in HZ
* srcClock_ Hz — source clock in HZ

void FLEXIO_ I12C_ MasterStart(FLEXIO_I2C_Type *base, uint8_t address, flexio_i2c_direction_t
direction)

Sends START + 7-bit address to the bus.

Note: This API should be called when the transfer configuration is ready to send a START
signal and 7-bit address to the bus. This is a non-blocking 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.

286 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

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.

* count — Number of bytes need to be transferred from a start signal to a
re-start/stop signal

Return values
* kStatus_ Success — Successfully configured the count.
* kStatus_InvalidArgument — Input argument is invalid.

static inline void FLEXIO_I2C_ MasterWriteByte(FLEXIO_I2C_Type *base, uint32_t data)
Writes one byte of data to the I2C bus.

Note: This is a non-blocking API, which returns directly after the data is put into the data
register but the data transfer is not finished on the bus. Ensure that the TXxEmptyFlag is
asserted before calling this API.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.
* data — a byte of data.

static inline uint8_t FLEXIO_12C_ MasterReadByte(FLEXIO_I2C_Type *bhase)
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
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* 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_12C_ MasterReadBlocking(FLEXIO_I2C_Type *base, uint8_t *rxBuff, uint8_t
rxSize)

Receives a buffer of bytes.

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

Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

 rxBuff — The buffer to store the received bytes.
* rxSize — The number of data bytes to be received.

Return values
* kStatus_ Success — Successfully read data.

* kStatus_ FLEXIO_I2C_ Timeout — Timeout polling status flags.

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.
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status_t FLEXIO_I12C_ MasterTransferCreateHandle(FLEXIO_I2C_Type *base,
flexio_i2c_master_handle_t *handle,
flexio_i2c_master_transfer_callback _t
callback, void *userData)

Initializes the I2C handle which is used in transactional functions.
Parameters
* base — Pointer to FLEXIO_I2C_Type structure.

* handle — Pointer to flexio_i2c_master_handle_t structure to store the trans-
fer state.

* callback — Pointer to user callback function.
* userData — User param passed to the callback function.
Return values
* kStatus_ Success — Successfully create the handle.
* kStatus_ OutOfRange — The FlexIO type/handle/isr table out of range.

status_t FLEXIO_ I2C_ MasterTransferNonBlocking(FLEXIO_I2C_Type *base,
flexio_i2c_master_handle_t *handle,
flexio_i2c_master_transfer_t *xfer)

Performs a master interrupt non-blocking transfer on the 12C bus.

Note: The API returns immediately after the transfer initiates. Call
FLEXIO_I2C_MasterTransferGetCount to poll the transfer status to check whether the
transfer is finished. If the return status is not kStatus_FLEXIO_I2C_Busy, the transfer is
finished.

Parameters
* base — Pointer to FLEXIO_I2C_Type structure

* handle — Pointer to flexio_i2c_master_handle_t structure which stores the
transfer state

» xfer — pointer to flexio_i2c_master_transfer_t structure
Return values
* kStatus_ Success — Successfully start a transfer.

* kStatus_ FLEXIO_I2C_Busy — FlexIO I2C is not idle, is running another
transfer.

status_t FLEXIO_12C_ MasterTransferGetCount(FLEXIO_I2C_Type *base,
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

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

* kStatus_ Success — Successfully return the count.

void FLEXIO_12C_ MasterTransfer Abort(FLEXIO_I2C_Type *base, flexio_i2¢c_master_handle_t
*handle)

Aborts an interrupt non-blocking transfer early.

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

Parameters
* base — Pointer to FLEXIO_I2C_Type structure

* handle — Pointer to flexio_i2c_master_handle_t structure which stores the
transfer state

void FLEXIO_I2C_ MasterTransferHandleIRQ(void *i2cType, void *i2cHandle)
Master interrupt handler.

Parameters
* i2¢Type — Pointer to FLEXIO_I2C_Type structure
* i2cHandle — Pointer to flexio_i2c_master_transfer_t structure
FSL_FLEXIO_I12C_MASTER_DRIVER_ VERSION

FlexIO I2C transfer status.
Values:
enumerator kStatus_ FLEXIO_I12C_ Busy
I2C is busy doing transfer.
enumerator kStatus_ FLEXIO_12C_Idle
I2C is busy doing transfer.
enumerator kStatus FLEXIO_I2C_Nak
NAK received during transfer.
enumerator kStatus_ FLEXIO_I12C_ Timeout
Timeout polling status flags.
enum _ flexio i2c_master_interrupt
Define FlexIO I2C master interrupt mask.
Values:
enumerator kFLEXIO_I2C_ TxEmptyInterruptEnable
Tx buffer empty interrupt enable.
enumerator kFLEXIO 12C_RxFulllnterruptEnable
Rx buffer full interrupt enable.
enum _ flexio_i2c_master_status_ flags
Define FlexIO I2C master status mask.

Values:
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enumerator kFLEXIO_12C_TxEmptyFlag
Tx shifter empty flag.

enumerator kFLEXIO 12C_RxFullFlag
Rx shifter full/Transfer complete flag.
enumerator kFLEXIO_I12C_ 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 12C_Type
Define FlexIO I2C master access structure typedef.
typedef struct _flexio_i2c_master_config flexio_i2c_ master config_t
Define FlexIO I2C master user configuration structure.
typedef struct _flexio_i2c_master_transfer flexio_i2c_master transfer t
Define FlexIO I2C master transfer structure.
typedef struct _flexio_i2c_master_handle flexio_i2c_ master_handle_t
FlexIO I2C master handle typedef.

typedef void (*flexio i2c_master transfer callback t)(FLEXIO_I2C_Type *base,
flexio_i2¢_master_handle_t *handle, status_t status, void *userData)

FlexIO I2C master transfer callback typedef.

12C_RETRY_ TIMES
Retry times for waiting flag.

struct _ flexio_i2c_ type

#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master access structure typedef.

Public Members
FLEXIO_Type *flexioBase
FlexIO base pointer.

uint8_t SDAPinIndex
Pin select for I12C SDA.
uint8_t SCLPinIndex
Pin select for 12C SCL.
uint8_t shifterIndex[2]
Shifter index used in FlexIO I2C.

uint8_t timerIndex[3]
Timer index used in FlexIO I2C.
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uint32_t baudrate
Master transfer baudrate, used to calculate delay time.

struct _flexio_i2c_master_config
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master user configuration structure.

Public Members
bool enableMaster
Enables the FlexIO I2C peripheral at initialization time.

bool enableInDoze
Enable/disable FlexIO operation in doze mode.

bool enableInDebug
Enable/disable FlexIO operation in debug mode.

bool enableFastAccess

Enable/disable fast access to FlexIO registers, fast access requires the FlexIO clock to
be at least twice the frequency of the bus clock.

uint32_t baudRate_ Bps
Baud rate in Bps.

struct flexio i2c master transfer
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master transfer structure.

Public Members
uint32_t flags
Transfer flag which controls the transfer, reserved for FlexIO I2C.

uint8_t slaveAddress
7-bit slave address.

flexio_i2c_direction_t direction
Transfer direction, 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 i2¢ master handle
#include <fsl_flexio_i2c_master.h> Define FlexIO I2C master handle structure.

Public Members

flexio_i2c_master_transfer._t transfer
FlexIO I2C master transfer copy.
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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.

2.21 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 12§
driver. Otherwise, any access to the FlexIO 12S module can cause hard fault because the
clock is not enabled.

Parameters
* base — FlexIO I2S base pointer
* config — FlexIO I2S configure structure.

void FLEXIO_12S_ 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_IZS 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
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* enable — True to enable, false dose not have any effect.

uint32_t FLEXIO_12S_ GetStatusFlags(FLEXIO_I2S_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

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 *bhase, 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_12S_ 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
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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 I2S. 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.

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.
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status_t FLEXIO_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_I12S_ReadData(FLEXIO_I2S_Type *bhase)
Reads a data from the data register.

Parameters
* base — FlexIO I2S base pointer

Returns
Data read from data register.

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.
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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.

* 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.
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* 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.

* 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
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* 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_I2S_ 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_I2S_ 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 12S DRIVER VERSION
FlexIO I2S driver version 2.2.2.

FlexIO I2S transfer status.
Values:

enumerator kStatus_ FLEXIO 12S Idle
FlexIO I2S 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_ I12S Error
FlexIO I2S error occurred

enumerator kStatus_ FLEXIO_12S_ QueueFull
FlexIO I2S 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:
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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_I12S_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_SampleRateS8KHz
Sample rate 8000Hz

enumerator kKFLEXIO_I2S_ SampleRate11025Hz
Sample rate 11025Hz

enumerator kFLEXIO_I2S_ SampleRatel12KHz
Sample rate 12000Hz

enumerator kKFLEXIO_12S_SampleRatel6KHz
Sample rate 16000Hz

enumerator kKFLEXIO_12S_SampleRate22050Hz
Sample rate 22050Hz

enumerator kFLEXIO 12S SampleRate24KHz
Sample rate 24000Hz

enumerator kFLEXIO_12S_SampleRate32KHz
Sample rate 32000Hz

enumerator kFLEXIO 12S_SampleRate44100Hz
Sample rate 44100Hz

enumerator kFLEXIO_12S_SampleRate48KHz
Sample rate 48000Hz

enumerator kFLEXIO_12S_SampleRate96KHz
Sample rate 96000Hz

enum flexio i2s word width

Audio word width.

Values:

enumerator kFLEXIO_12S_ WordWidth8bits
Audio data width 8 bits

enumerator kFLEXIO I12S WordWidth16bits
Audio data width 16 bits
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enumerator kFLEXIO I12S WordWidth24bits
Audio data width 24 bits

enumerator kFLEXIO I12S 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.
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 I12S xfer callback prototype.
12S_ RETRY_ TIMES
Retry times for waiting flag.
FLEXIO_I12S_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 I2S 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
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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 I2S configure structure.

Public Members
bool enablel2S
Enable FlexIO 12S

flexio_i2s_master_slave_t masterSlave
Master or slave

flexio_pin_polarity_t txPinPolarity
Tx data pin polarity, active high or low

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 I12S 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
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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

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

2.22 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,
.CSnPinlIndex = 3,

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

ki
flexio_spi__master_config_t config = {
.enableMaster = true,

.enableInDoze = false,

.enableInDebug = true,

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

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_MasterGetDefaultConfig(&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 timeris needed in the FlexIO SPIslave. As a result, the second timer index
isignored. 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 spi IPs, 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,

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

.SDIPinIndex = 1,

.SCKPinIndex = 2,

.CSnPinlndex = 3,

.shifterIndex = {0,1},

timerIndex = {0}
flexio_spi_slave_config t config = {
.enableSlave = true,

.enableInDoze = false,

.enableInDebug = true,

.enableFast Access = false,

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

FLEXIO_ SPI_ Slavelnit(&spiDev, &config);

Parameters
* base — Pointer to the FLEXIO_SPI_Type structure.
* slaveConfig — Pointer to the flexio_spi_slave_config_t structure.

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

— KFLEXIO_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_ Disablelnterrupts(FLEXIO_SPI_Type *base, uint32_t mask)
Disables the FlexIO SPI interrupt.

This function disables the FlexIO SPI interrupt.
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_RxFulllnterruptEnable
— 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_ GetTxDataRegisterAddress(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.
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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
* 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 bhit/16 hit 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

Parameters

* base — Pointer to the FLEXIO_SPI_Type structure.
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¢ 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.

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.

308 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

* 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
* 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 — SPIis 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.
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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

e 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.

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.

* xfer — FlexIO SPI transfer structure. See flexio_spi_transfer_t.

310 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

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 *base,
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.

* 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_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.
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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.
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
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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 kKFLEXIO_SPI_csContinuous and one of the other flags to OR together to form the
transfer flag.

Values:
enumerator kFLEXIO__SPI_ 8bitMsb
FlexIO SPI 8-bit MSB first
enumerator kFLEXIO_SPI_ 8bitLsb
FlexIO SPI 8-bit LSB first
enumerator kFLEXIO _SPI_ 16bitMsb
FlexIO SPI 16-bit MSB first
enumerator kFLEXIO_SPI_ 16bitLsb
FlexIO SPI 16-bit LSB first
enumerator kFLEXIO SPI_ 32bitMsb
FlexIO SPI 32-bit MSB first
enumerator kFLEXIO__SPI_ 32bitLsb
FlexIO SPI 32-bit LSB first
enumerator kKFLEXIO_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.
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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.

FLEXIOisPliXFERiDATAiFORMAT(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.

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.
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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.

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.

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.
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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.

void *userData
Callback parameter.

bool isCsContinuous
Is current transfer using CS continuous mode.

uint32_t timer1Cfg
TIMER1 TIMCEFG regiser value backup.

2.23 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}
b
flexio_uart_ config_t config = {
.enableInDoze = false,
.enableInDebug = true,
.enableFastAccess = false,
.baudRate_ Bps = 115200U,

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

.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

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
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— KFLEXIO_UART_RxOverRunFlag

void FLEXIO_UART_ EnableInterrupts(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.

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.
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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 APIL

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.
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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

e 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.

* 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.
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* 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.

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.
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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.

* 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
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.
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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.

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_ RxIdle
UART receiver is idle.

enumerator kStatus_ FLEXIO_UART_ERROR
ERROR happens on UART.

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

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
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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.

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 unnamed228

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.
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2.24 FLEXSPI: Flexible Serial Peripheral Interface Driver

uint32_t FLEXSPI_ GetInstance(FLEXSPI_Type *base)
Get the instance number for FLEXSPI.

Parameters
* base — FLEXSPI base pointer.

status_t FLEXSPI_ CheckAndClearError(FLEXSPI_Type *base, uint32_t status)
Check and clear IP command execution errors.

Parameters
* base — FLEXSPI base pointer.
* status — interrupt status.

void FLEXSPI_Init(FLEXSPI_Type *base, const flexspi_config_t *config)
Initializes the FLEXSPI module and internal state.

This function enables the clock for FLEXSPI and also configures the FLEXSPI with the input
configure parameters. Users should call this function before any FLEXSPI operations.

Parameters
* base — FLEXSPI peripheral base address.
* config — FLEXSPI configure structure.

void FLEXSPI GetDefaultConfig(flexspi_config t *config)
Gets default settings for FLEXSPI.

Parameters
* config — FLEXSPI configuration structure.

void FLEXSPI Deinit(FLEXSPI_Type *base)
Deinitializes the FLEXSPI module.

Clears the FLEXSPI state and FLEXSPI module registers.
Parameters
* base — FLEXSPI peripheral base address.

void FLEXSPI_ UpdateDllValue(FLEXSPI_Type *base, flexspi_device_config_t *config,
flexspi_port_t port)

Update FLEXSPI DLL value depending on currently flexspi root clock.
Parameters
* base — FLEXSPI peripheral base address.
* config — Flash configuration parameters.
* port — FLEXSPI Operation port.

void FLEXSPI SetFlashConfig(FLEXSPI_Type *base, flexspi_device_config t *config,
flexspi_port_t port)

Configures the connected device parameter.

This function configures the connected device relevant parameters, such as the size, com-
mand, and so on. The flash configuration value cannot have a default value. The user needs
to configure it according to the connected device.

Parameters
* base — FLEXSPI peripheral base address.
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* config — Flash configuration parameters.
* port — FLEXSPI Operation port.

void FLEXSPI_ SoftwareReset(FLEXSPI_Type *base)
Software reset for the FLEXSPI logic.

This function sets the software reset flags for both AHB and buffer domain and resets both
AHB buffer and also IP FIFOs.

Parameters
* base — FLEXSPI peripheral base address.

static inline void FLEXSPI_ Enable(FLEXSPI_Type *base, bool enable)
Enables or disables the FLEXSPI module.

Parameters
* base — FLEXSPI peripheral base address.
* enable — True means enable FLEXSPI, false means disable.

static inline void FLEXSPI_EnableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Enables the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_DisableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Disable the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ EnableTxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Tx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline void FLEXSPI_ EnableRxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Rx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline uint32_t FLEXSPI_ GetTxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP tx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The - tx fifo address.
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static inline uint32_t FLEXSPI_ GetRxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP rx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The - rx fifo address.

static inline void FLEXSPI_ ResetFifos(FLEXSPI_Type *base, bool txFifo, bool rxFifo)
Clears the FLEXSPI IP FIFO logic.

Parameters
* base — FLEXSPI peripheral base address.
* txFifo — Pass true to reset TX FIFO.
* rxFifo — Pass true to reset RX FIFO.

static inline void FLEXSPI GetFifoCounts(FLEXSPI_Type *base, size_t *txCount, size_t
*rxCount)

Gets the valid data entries in the FLEXSPI FIFOs.
Parameters
* base — FLEXSPI 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.

static inline uint32_t FLEXSPI _GetInterruptStatusFlags(FLEXSPI_Type *base)
Get the FLEXSPI interrupt status flags.

Parameters
* base — FLEXSPI peripheral base address.

Return values
interrupt — status flag, use status flag to AND flexspi_flags_t could get the related
status.

static inline void FLEXSPI_ ClearInterruptStatusFlags(FLEXSPI_Type *base, uint32_t mask)
Get the FLEXSPI interrupt status flags.

Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline flexspi_arb_command_source_t FLEXSPI__GetArbitratorCommandSource(FLEXSPI_Type
*hase)

Gets the trigger source of current command sequence granted by arbitrator.
Parameters
* base — FLEXSPI peripheral base address.

Return values
trigger — source of current command sequence.
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static inline flexspi_ip_error_code_t FLEXSPI_ GetIPCommandErrorCode(FLEXSPI_Type *base,
uint8_t *index)

Gets the error code when IP command error detected.
Parameters
* base — FLEXSPI peripheral base address.

* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.

Return values
error — code when IP command error detected.

static inline flexspi_ahb_error_code_t FLEXSPI GetAHBCommandErrorCode(FLEXSPI_Type
*base, uint8_t
*index)
Gets the error code when AHB command error detected.
Parameters
* base — FLEXSPI peripheral base address.

* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.

Return values
error — code when AHB command error detected.

static inline bool FLEXSPI_GetBusldleStatus(FLEXSPI_Type *base)
Returns whether the bus is idle.

Parameters

* base — FLEXSPI peripheral base address.
Return values

* true — Bus is idle.

* false — Bus is busy.

void FLEXSPI_UpdateRxSampleClock(FLEXSPI_Type *base, flexspi_read_sample_clock_t
clockSource)

Update read sample clock source.
Parameters
* base — FLEXSPI peripheral base address.
* clockSource — clockSource of type flexspi_read_sample_clock_t

void FLEXSPI UpdateL,UT(FLEXSPI_Type *base, uint32_t index, const uint32_t *cmd, uint32_t
count)

Updates the LUT table.
Parameters
* base — FLEXSPI peripheral base address.

¢ index — From which index start to update. It could be any index of the LUT
table, which also allows user to update command content inside a com-
mand. Each command consists of up to 8 instructions and occupy 4*32-bit
memory.

« cmd — Command sequence array.

* count — Number of sequences.
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static inline void FLEXSPI_ WriteData(FLEXSPI_Type *base, uint32_t data, uint8_t fifoIndex)
Writes data into FIFO.

Parameters
* base — FLEXSPI peripheral base address
* data — The data bytes to send
¢ fifoIndex — Destination fifo index.

static inline uint32_t FLEXSPI_ ReadData(FLEXSPI_Type *base, uint8_t fifoIndex)
Receives data from data FIFO.

Parameters
* base — FLEXSPI peripheral base address
* fifoIndex — Source fifo index.

Returns
The data in the FIFO.

status_t FLEXSPI_ WriteBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Sends a buffer of data bytes using blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer — The data bytes to send

* size — The number of data bytes to send
Return values

* kStatus Success — write success without error

* kStatus_ FLEXSPI__SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — I[P command grant timeout
detected

status_t FLEXSPI_ReadBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Receives a buffer of data bytes using a blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer — The data bytes to send

* size — The number of data bytes to receive
Return values

* kStatus Success — read success without error
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* kStatus_ FLEXSPI_SequenceExecutionTimeout — sequence execution time-
out

* kStatus. FLEXSPI IpCommandSequenceError — IP command sequencen er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — I[P command grant timeout
detected

status_t FLEXSPI_ TransferBlocking(FLEXSPI_Type *base, flexspi_transfer_t *xfer)

Execute command to transfer a buffer data bytes using a blocking method.
Parameters
* base — FLEXSPI peripheral base address
* xfer — pointer to the transfer structure.
Return values
* kStatus Success — command transfer success without error

* kStatus_ FLEXSPI__SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — [P command grant timeout
detected

void FLEXSPI_ TransferCreateHandle(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_callback_t callback, void *userData)
Initializes the FLEXSPI handle which is used in transactional functions.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure to store the transfer state.
* callback — pointer to user callback function.

* userData — user parameter passed to the callback function.

status_t FLEXSPI_ TransferNonBlocking(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_t *xfer)
Performs a interrupt non-blocking transfer on the FLEXSPI bus.

Note: Calling the API returns immediately after transfer initiates. The user needs to
call FLEXSPI_GetTransferCount to poll the transfer status to check whether the transfer
is finished. If the return status is not kStatus_FLEXSPI_Busy, the transfer is finished. For
FLEXSPI_Read, the dataSize should be multiple of rx watermark level, or FLEXSPI could
not read data properly.

Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state.

* xfer — pointer to flexspi_transfer_t structure.
Return values

* kStatus_ Success — Successfully start the data transmission.
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* kStatus_ FLEXSPI_Busy — Previous transmission still not finished.

status_t FLEXSPI_TransferGetCount(FLEXSPI_Type *base, flexspi_handle_t *handle, size_t
*count)

Gets the master transfer status during a interrupt non-blocking transfer.
Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores 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 FLEXSPI_ TransferAbort(FLEXSPI_Type *base, flexspi_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 — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state

void FLEXSPI TransferHandleIRQ(FLEXSPI_Type *base, flexspi_handle_t *handle)
Master interrupt handler.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure.

FSL FLEXSPI DRIVER_VERSION
FLEXSPI driver version.

Status structure of FLEXSPI.
Values:

enumerator kStatus_ FLEXSPI_ Busy
FLEXSPI is busy
enumerator kStatus_ FLEXSPI__SequenceExecutionTimeout
Sequence execution timeout error occurred during FLEXSPI transfer.

enumerator kStatus_ FLEXSPI IpCommandSequenceError
IP command Sequence execution timeout error occurred during FLEXSPI transfer.

enumerator kStatus_ FLEXSPI_IpCommandGrantTimeout
IP command grant timeout error occurred during FLEXSPI transfer.
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CMD definition of FLEXSPI, use to form LUT instruction, _flexspi_command.
Values:
enumerator kFLEXSPI_ Command_ STOP

Stop execution, deassert CS.
enumerator kFLEXSPI__Command_ SDR

Transmit Command code to Flash, using SDR mode.
enumerator kFLEXSPI__Command_RADDR,_ SDR

Transmit Row Address to Flash, using SDR mode.
enumerator kFLEXSPI__Command_ CADDR_ SDR

Transmit Column Address to Flash, using SDR mode.
enumerator kFLEXSPI Command MODE1 SDR

Transmit 1-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI Command MODE2 SDR

Transmit 2-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI Command MODE4 SDR

Transmit 4-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI__Command_MODES_SDR

Transmit 8-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI__Command_ WRITE_ SDR

Transmit Programming Data to Flash, using SDR mode.
enumerator kFLEXSPI__Command_READ_SDR

Receive Read Data from Flash, using SDR mode.
enumerator kFLEXSPI Command LEARN SDR

Receive Read Data or Preamble bit from Flash, SDR mode.
enumerator kFLEXSPI Command DATSZ SDR

Transmit Read/Program Data size (byte) to Flash, SDR mode.
enumerator kFLEXSPI Command DUMMY SDR

Leave data lines undriven by FlexSPI controller.

enumerator kFLEXSPI Command DUMMY RWDS SDR

Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.

enumerator kFLEXSPI Command DDR
Transmit Command code to Flash, using DDR mode.

enumerator kFLEXSPI Command RADDR_DDR
Transmit Row Address to Flash, using DDR mode.

enumerator kFLEXSPI Command CADDR_DDR
Transmit Column Address to Flash, using DDR mode.

enumerator kFLEXSPI Command MODE1 DDR
Transmit 1-bit Mode bits to Flash, using DDR mode.

enumerator kFLEXSPI Command MODE2 DDR
Transmit 2-bit Mode bits to Flash, using DDR mode.
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enumerator kFLEXSPI__Command_MODE4_DDR
Transmit 4-bit Mode bits to Flash, using DDR mode.

enumerator kFLEXSPI Command MODES DDR

Transmit 8-bit Mode bits to Flash, using DDR mode.
enumerator kFLEXSPI__Command_ WRITE_DDR

Transmit Programming Data to Flash, using DDR mode.
enumerator kFLEXSPI Command READ_ DDR

Receive Read Data from Flash, using DDR mode.
enumerator kFLEXSPI Command LEARN DDR

Receive Read Data or Preamble bit from Flash, DDR mode.
enumerator kFLEXSPI Command DATSZ DDR

Transmit Read/Program Data size (byte) to Flash, DDR mode.
enumerator kFLEXSPI Command DUMMY_DDR

Leave data lines undriven by FlexSPI controller.
enumerator kFLEXSPI Command DUMMY RWDS DDR

Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.

enumerator kFLEXSPI Command JUMP_ ON_CS

Stop execution, deassert CS and save operand[7:0] as the instruction start pointer for
next sequence

enum _ flexspi_pad
pad definition of FLEXSPI, use to form LUT instruction.
Values:

enumerator kFLEXSPI 1PAD

Transmit command/address and transmit/receive data only through DATAO/DATA1.
enumerator kFLEXSPI_2PAD

Transmit command/address and transmit/receive data only through DATA[1:0].
enumerator kFLEXSPI_4PAD

Transmit command/address and transmit/receive data only through DATA[3:0].
enumerator kFLEXSPI 8PAD

Transmit command/address and transmit/receive data only through DATA[7:0].

enum _ flexspi_ flags

FLEXSPI interrupt status flags.
Values:
enumerator kFLEXSPI__SequenceExecutionTimeoutFlag

Sequence execution timeout.
enumerator kFLEXSPI__ AhbBusErrorFlag

AHB Bus error flag.
enumerator kFLEXSPI_ SckStoppedBecauseTxEmptyFlag

SCK is stopped during command sequence because Async TX FIFO empty.
enumerator kFLEXSPI_SckStoppedBecauseRxFullFlag

SCK is stopped during command sequence because Async RX FIFO full.

enumerator kFLEXSPI_ IpTxFifoWatermarkEmptyFlag
IP TX FIFO WaterMark empty.
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enumerator kFLEXSPI_IpRxFifoWatermarkAvailableFlag
IP RX FIFO WaterMark available.

enumerator kFLEXSPI__AhbCommandSequenceErrorFlag
AHB triggered Command Sequences Error.

enumerator kFLEXSPI_IpCommandSequenceErrorFlag
IP triggered Command Sequences Error.

enumerator kFLEXSPI__AhbCommandGrantTimeoutFlag
AHB triggered Command Sequences Grant Timeout.

enumerator kFLEXSPI_IpCommandGrantTimeoutFlag
IP triggered Command Sequences Grant Timeout.

enumerator kFLEXSPI_IpCommandExecutionDoneFlag
IP triggered Command Sequences Execution finished.

enumerator kFLEXSPI__AlllnterruptFlags
All flags.

enum _flexspi_read_sample clock

FLEXSPI sample clock source selection for Flash Reading.
Values:

enumerator kFLEXSPI_ReadSampleClkLoopbackInternally
Dummy Read strobe generated by FlexSPI Controller and loopback internally.

enumerator kFLEXSPI_ReadSampleClkLoopbackFromDgsPad
Dummy Read strobe generated by FlexSPI Controller and loopback from DQS pad.

enumerator kFLEXSPI_ReadSampleClkLoopbackFromSckPad
SCK output clock and loopback from SCK pad.

enumerator kFLEXSPI ReadSampleClkExternallnputFromDgsPad
Flash provided Read strobe and input from DQS pad.

enum _ flexspi_ cs_interval cycle unit

FLEXSPI interval unit for flash device select.
Values:

enumerator kFLEXSPI_ CsIntervalUnit1SckCycle
Chip selection interval: CSINTERVAL * 1 serial clock cycle.

enumerator kFLEXSPI_ CsIntervalUnit256SckCycle
Chip selection interval: CSINTERVAL * 256 serial clock cycle.

enum _ flexspi_ahb_write wait_ unit

FLEXSPI AHB wait interval unit for writing.
Values:

enumerator kFLEXSPI__ AhbWriteWaitUnit2AhbCycle
AWRWAIT unit is 2 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit8 AhbCycle
AWRWAIT unit is 8 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit32AhbCycle
AWRWAIT unit is 32 ahb clock cycle.
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enumerator kFLEXSPI__AhbWriteWaitUnit128 AhbCycle
AWRWAIT unit is 128 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit512AhbCycle
AWRWAIT unit is 512 ahb clock cycle.
enumerator kFLEXSPI__AhbWriteWaitUnit2048AhbCycle
AWRWAIT unit is 2048 ahb clock cycle.
enumerator kFLEXSPI__AhbWriteWaitUnit8192AhbCycle
AWRWAIT unit is 8192 ahb clock cycle.
enumerator kFLEXSPI__ AhbWriteWaitUnit32768 AhbCycle
AWRWAIT unit is 32768 ahb clock cycle.
enum _flexspi_ip_error_code
Error Code when IP command Error detected.
Values:
enumerator kFLEXSPI_IpCmdErrorNoError
No error.
enumerator kFLEXSPI_IpCmdErrorJumpOnCsInlpCmd
IP command with JMP_ON_CS instruction used.
enumerator kFLEXSPI_IpCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_IpCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.
enumerator kFLEXSPI_IpCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
enumerator kFLEXSPI_ IpCmdErrorInvalid Address
Flash access start address exceed the whole flash address range (A1/A2/B1/B2).
enumerator kFLEXSPI IpCmdErrorSequenceExecutionTimeout
Sequence execution timeout.
enumerator kFLEXSPI_ IpCmdErrorFlashBoundaryAcrosss
Flash boundary crossed.
enum _ flexspi_ahb_error_code
Error Code when AHB command Error detected.
Values:
enumerator kFLEXSPI_AhbCmdErrorNoError
No error.
enumerator kFLEXSPI_ AhbCmdErrorJumpOnCsInWriteCmd
AHB Write command with JMP_ON_CS instruction used in the sequence.
enumerator kFLEXSPI_ AhbCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_ AhbCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.

enumerator kFLEXSPI_ AhbCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
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enumerator kFLEXSPI__AhbCmdSequenceExecutionTimeout
Sequence execution timeout.

enum _ flexspi_ port
FLEXSPI operation port select.

Values:

enumerator kFLEXSPI_ PortAl
Access flash on A1 port.

enumerator kFLEXSPI_ PortA2
Access flash on A2 port.

enumerator kFLEXSPI_ PortB1
Access flash on B1 port.

enumerator kFLEXSPI PortB2
Access flash on B2 port.

enumerator kFLEXSPI_ PortCount
enum _ flexspi_arb_command_ source
Trigger source of current command sequence granted by arbitrator.
Values:
enumerator kFLEXSPI__AhbReadCommand
enumerator kFLEXSPI AhbWriteCommand
enumerator kFLEXSPI_IpCommand
enumerator kFLEXSPI_SuspendedCommand
enum _ flexspi_ command_ type
Command type.

Values:

enumerator kFLEXSPI Command
FlexSPI operation: Only command, both TX and Rx buffer are ignored.

enumerator kFLEXSPI_ Config
FlexSPI operation: Configure device mode, the TX fifo size is fixed in LUT.

enumerator kFLEXSPI_Read
enumerator kFLEXSPI_ Write

typedef enum _flexspi_pad flexspi_pad_t
pad definition of FLEXSPI, use to form LUT instruction.

typedef enum _flexspi _flags flexspi_flags t
FLEXSPI interrupt status flags.

typedef enum _flexspi read_sample_clock flexspi_read_sample_ clock_t
FLEXSPI sample clock source selection for Flash Reading.

typedef enum _flexspi_cs_interval cycle_unit flexspi_cs_ interval _cycle_unit_t
FLEXSPI interval unit for flash device select.

typedef enum _flexspi_ahb_write_wait_unit flexspi__ahb_ write_wait_ unit_t
FLEXSPI AHB wait interval unit for writing.
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typedef enum _flexspi_ip_error_code flexspi__ip_ error__code_t
Error Code when IP command Error detected.

typedef enum _flexspi_ahb_error_code flexspi__ahb__error__code__t
Error Code when AHB command Error detected.

typedef enum _flexspi_port flexspi__port_t
FLEXSPI operation port select.

typedef enum _flexspi_arb_command_source flexspi_arb_command_ source_t
Trigger source of current command sequence granted by arbitrator.

typedef enum _flexspi_ command_type flexspi_ command_ type_t
Command type.

typedef struct _flexspi_ahbBuffer_config flexspi_ ahbBuffer config t
typedef struct _flexspi_config flexspi_ config_t
FLEXSPI configuration structure.

typedef struct _flexspi_device_config flexspi_ device_ config_t
External device configuration items.

typedef struct _flexspi_transfer flexspi_ transfer_t
Transfer structure for FLEXSPIL.

typedef struct _flexspi_handle flexspi__handle_t

typedef void (*flexspi_ transfer_ callback_t)(FLEXSPI_Type *base, flexspi_handle_t *handle,
status_t status, void *userData)

FLEXSPI transfer callback function.
typedef struct _flexspi_addr_map_config flexspi_addr_map_ config_t

Address mapping configuration structure.

FSL FEATURE FLEXSPI AHB BUFFER COUNT
FLEXSPI_LUT_SEQ(cmd0, pad0, op0, cmmd1, padl, opl)
Formula to form FLEXSPI instructions in LUT table.

struct _ flexspi_ahbBuffer_ config
#include <fsl_flexspi.h>

Public Members
uint8_t priority
This priority for AHB Master Read which this AHB RX Buffer is assigned.
uint8_t masterIndex
AHB Master ID the AHB RX Buffer is assigned.
uint16_t bufferSize
AHB buffer size in byte.

bool enablePrefetch
AHB Read Prefetch Enable for current AHB RX Buffer corresponding Master, allows
prefetch disable/enable separately for each master.
struct _ flexspi_ config
#include <fsl_flexspi.h> FLEXSPI configuration structure.
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Public Members

flexspi_read_sample_clock_t rxSampleClock
Sample Clock source selection for Flash Reading.

bool enableSckFreeRunning
Enable/disable SCK output free-running.

bool enableDoze
Enable/disable doze mode support.

bool enableHalfSpeed Access
Enable/disable divide by 2 of the clock for half speed commands.

bool enableSameConfigForAll
Enable/disable same configuration for all connected devices when enabled, same con-
figuration in FLASHA1CRx is applied to all.

uint16_t seqTimeoutCycle
Timeout wait cycle for command sequence execution, timeout after ahbGrantTimeout-
Cyle*1024 serial root clock cycles.

uint8_t ipGrantTimeoutCycle
Timeout wait cycle for IP command grant, timeout after ipGrantTimeoutCycle*1024
AHB clock cycles.

uint8_t txWatermark
FLEXSPI IP transmit watermark value.

uint8_t rxWatermark
FLEXSPI receive watermark value.

struct _ flexspi_ device_ config

#include <fsl_flexspi.h> External device configuration items.

Public Members
uint32_t flexspiRootClk
FLEXSPI serial root clock.

bool isSck2Enabled
FLEXSPI use SCK2.
uint32_t flashSize
Flash size in KByte.
bool addressShift
Address shift.
flexspi_cs_interval_cycle _unit_t CSIntervalUnit
CS interval unit, 1 or 256 cycle.
uint16_t CSInterval
CS line assert interval, multiply CS interval unit to get the CS line assert interval cycles.
uint8_t CSHoldTime
CS line hold time.
uint8_t CSSetupTime
CS line setup time.
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uint8_t dataValidTime
Data valid time for external device.

uint8_t columnspace

Column space size.
bool enableWord Address

If enable word address.
uint8_t AWRSeqIndex

Sequence ID for AHB write command.
uint8_t AWRSeqNumber

Sequence number for AHB write command.
uint8_t ARDSeqlndex

Sequence ID for AHB read command.
uint8_t ARDSeqNumber

Sequence number for AHB read command.
flexspi_ahb_write_wait_unit_ t AHBWriteWaitUnit

AHB write wait unit.

uint16_t AHBWriteWaitInterval

AHB write wait interval, multiply AHB write interval unit to get the AHB write wait
cycles.

bool enableWriteMask
Enable/Disable FLEXSPI drive DQS pin as write mask when writing to external device.

struct _ flexspi_ transfer
#include <fsl_flexspi.h> Transfer structure for FLEXSPI.

Public Members
uint32_t deviceAddress
Operation device address.
flexspi_port_t port
Operation port.

flexspi_command_type_t cmdType

Execution command type.
uint8_t seqIndex

Sequence ID for command.
uint8_t SeqNumber

Sequence number for command.
uint32_t *data

Data buffer.
size_t dataSize

Data size in bytes.

struct _ flexspi_handle
#include <fsl_flexspi.h> Transfer handle structure for FLEXSPI.
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Public Members
uint32_t state

Internal state for FLEXSPI transfer
uint8_t *data

Data buffer.

size_t dataSize
Remaining Data size in bytes.

size_t transferTotalSize
Total Data size in bytes.

flexspi_transfer_callback_t completionCallback
Callback for users while transfer finish or error occurred

void *userData
FLEXSPI callback function parameter.

struct _ flexspi_addr_map_ config

#include <fsl_flexspi.h> Address mapping configuration structure.

Public Members
uint32_t addrStart

Remapping start address.
uint32_t addrEnd

Remapping end address.
uint32_t addrOffset

Address offset.

bool remapEnable
Enable address remapping.

struct ahbConfig

Public Members

uint8_t ahbGrantTimeoutCycle
Timeout wait cycle for AHB command grant, timeout after ahbGrantTimeoutCyle*1024
AHB clock cycles.

uint16_t ahbBusTimeoutCycle
Timeout wait cycle for AHB read/write access, timeout after ahbBusTimeoutCy-
cle*1024 AHB clock cycles.

uint8_t resumeWaitCycle
Wait cycle for idle state before suspended command sequence resume, timeout after
ahbBusTimeoutCycle AHB clock cycles.

flexspi_ahbBuffer_config t buffer[FSL_FEATURE_FLEXSPI_AHB_BUFFER_COUNTn(0)]
AHB buffer size.

bool enableClear AHBBufferOpt

Enable/disable automatically clean AHB RX Buffer and TX Buffer when FLEXSPI re-
turns STOP mode ACK.
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bool enableRead AddressOpt

Enable/disable remove AHB read burst start address alignment limitation. when en-
able, there is no AHB read burst start address alignment limitation.

bool enable AHBPrefetch

Enable/disable AHB read prefetch feature, when enabled, FLEXSPI will fetch more data
than current AHB burst.

bool enableAHBBufferable

Enable/disable AHB bhufferable write access support, when enabled, FLEXSPI return
before waiting for command execution finished.

bool enable AHBCachable
Enable AHB bus cachable read access support.

2.25 FLEXSPI eDMA Driver

void FLEXSPI TransferCreateHandleEDMA (FLEXSPI_Type *base, flexspi_edma_handle_t
*handle, flexspi_edma_callback_t callback, void
*userData, edma_handle_t *txDmaHandle,
edma_handle_t *rxDmaHandle)

Initializes the FLEXSPI handle for transfer which is used in transactional functions and set
the callback.

Parameters
* base — FLEXSPI peripheral base address
* handle — Pointer to flexspi_edma_handle_t structure
¢ callback — FLEXSPI callback, NULL means no callback.
* userData — User callback function data.
* txDmaHandle — User requested DMA handle for TX DMA transfer.
* rxDmaHandle — User requested DMA handle for RX DMA transfer.

void FLEXSPI TransferUpdateSizeEDMA (FLEXSPI_Type *base, flexspi_edma_handle_t *handle,
flexspi_edma_transfer_nsize_t nsize)

Update FLEXSPI EDMA transfer source data transfer size(SSIZE) and destination data trans-
fer size(DSIZE).

See also:

flexspi_edma_transfer_nsize_t.

Parameters
* base — FLEXSPI peripheral base address
* handle — Pointer to flexspi_edma_handle_t structure

* nsize — FLEXSPI DMA transfer data transfer size(SSIZE/DSIZE), by default
the size is KFLEXPSI_EDMAnNSize1Bytes(one bhyte).

status_t FLEXSPI_ TransferEDMA (FLEXSPI_Type *base, flexspi_edma_handle_t *handle,
flexspi_transfer_t *xfer)
Transfers FLEXSPI data using an eDMA non-blocking method.

This function writes/receives data to/from the FLEXSPI transmit/receive FIFO. This function
is non-blocking.
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Parameters
* base — FLEXSPI peripheral base address.
* handle — Pointer to flexspi_edma_handle_t structure
* xfer — FLEXSPI transfer structure.
Return values
* kStatus_ FLEXSPI_Busy — FLEXSPI is busy transfer.

* kStatus_ Invalid Argument — The watermark configuration is invalid,
termark should be power of 2 to do successfully EDMA transfer.

* kStatus_ Success — FLEXSPI successfully start edma transfer.

the wa-

void FLEXSPI TransferAbortEDMA (FLEXSPI_Type *base, flexspi_edma_handle_t *handle)

Aborts the transfer data using eDMA.
This function aborts the transfer data using eDMA.

Parameters
* base — FLEXSPI peripheral base address.

* handle — Pointer to flexspi_edma_handle_t structure

status_t FLEXSPI_ TransferGetTransferCountEDMA (FLEXSPI_Type *base, flexspi_edma_handle_t

FSL
FLEXSPI EDMA driver version.

FLEXSPI EDMA driver.

*handle, size_t *count)

Gets the transferred counts of transfer.

Parameters
* base — FLEXSPI peripheral base address.
* handle — Pointer to flexspi_edma_handle_t structure.
* count — Bytes transfer.

Return values

* kStatus_ Success — Succeed get the transfer count.

* kStatus_ NoTransferInProgress— There is not a non-blocking transaction cur-

rently in progress.
FLEXSPI_EDMA_DRIVER_VERSION

FSL_FLEXSPI EDMA _ DRIVER_VERSION

FLEXSPI EDMA driver.

enum _flexspi__edma_ ntransfer_size

eDMA transfer configuration
Values:

enumerator kFLEXPSI__EDMAnSizelBytes

Source/Destination data transfer size is 1 byte every time
enumerator kFLEXPSI__EDMAnSize2Bytes

Source/Destination data transfer size is 2 bytes every time

enumerator kFLEXPSI_EDMAnSize4Bytes
Source/Destination data transfer size is 4 bytes every time
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enumerator kFLEXPSI_EDMAnSize8Bytes
Source/Destination data transfer size is 8 bytes every time

enumerator kFLEXPSI_ EDMAnSize32Bytes
Source/Destination data transfer size is 32 bytes every time
enum _ flexspi__edma_ ntransfer_ size
eDMA transfer configuration
Values:
enumerator kFLEXPSI_EDMAnSizelBytes
Source/Destination data transfer size is 1 byte every time
enumerator kFLEXPSI EDMAnSize2Bytes
Source/Destination data transfer size is 2 bytes every time
enumerator kFLEXPSI_ EDMAnSize4Bytes
Source/Destination data transfer size is 4 bytes every time
enumerator kFLEXPSI_ EDMAnSize8Bytes
Source/Destination data transfer size is 8 bytes every time
enumerator kFLEXPSI_ EDMAnSize32Bytes
Source/Destination data transfer size is 32 bytes every time
typedef struct _flexspi_edma_handle flexspi_edma_ handle_t
typedef void (*flexspi_edma_ callback t)(FLEXSPI_Type *base, flexspi edma_handle_t *handle,
status_t status, void *userData)
FLEXSPI eDMA transfer callback function for finish and error.
typedef enum _flexspi_edma_ntransfer_size flexspi_edma_ transfer nsize t
eDMA transfer configuration
typedef struct _flexspi_edma_handle flexspi_ edma_ handle_t
typedef void (*flexspi_edma_ callback_t)(FLEXSPI_Type *base, flexspi edma_handle_t *handle,
status_t status, void *userData)
FLEXSPI eDMA transfer callback function for finish and error.
typedef enum _flexspi_edma_ntransfer_size flexspi_edma_ transfer nsize t
eDMA transfer configuration
struct _flexspi__edma_ handle

#include <fsl_flexspi_edma.h> FLEXSPI DMA transfer handle, users should not touch the con-
tent of the handle.

Public Members
edma_handle_t *txDmaHandle
eDMA handler for FLEXSPI Tx.

edma_handle_t *rxDmaHandle
eDMA handler for FLEXSPI Rx.

size_t transferSize
Bytes need to transfer.
flexspi_edma_transfer_nsize_t nsize
eDMA SSIZE/DSIZE in each transfer.
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uint8_t nbytes
eDMA minor byte transfer count initially configured.

uint8 t count
The transfer data count in a DMA request.

uint32_t state
Internal state for FLEXSPI eDMA transfer.

flexspi_edma_callback_t completionCallback
A callback function called after the eDMA transfer is finished.

void *userData
User callback parameter

2.26 13C:13C Driver

FSL_13C_DRIVER VERSION

I13C driver version.

I3C status return codes.
Values:

enumerator kStatus_ I3C_ Busy

The master is already performing a transfer.
enumerator kStatus_I3C_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 13C_ WriteFifoError
Write to M/SWDATAB register when FIFO full.

enumerator kStatus_ I13C_ 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.
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enumerator kStatus_ I3C__SlaveCountExceed
The I3C slave count has exceed the definition in I3C_MAX_DEVCNT.

enumerator kStatus_I3C_IBIWon
The I3C slave event IBI or MR or HJ won the arbitration on a header address.

enumerator kStatus_ I3C_ OverrunError
Slave internal from-bus buffer/FIFO overrun.

enumerator kStatus_ I3C_ UnderrunError
Slave internal to-bus buffer/FIFO underrun

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

enumerator kStatus_I13C_ InvalidStart
Slave invalid start flag

enumerator kStatus_ I3C__SdrParityError
SDR parity error

enumerator kStatus I3C_SO0S1Error
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 _i3c_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> I3C device information.

Public Members
uint8_t dynamicAddr
Device dynamic address.

uint8_t staticAddr
Static address.
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uint8_t der
Device characteristics register information.

uint8_t ber
Bus characteristics register information.

uint16_t vendorID
Device vendor ID(manufacture ID).

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.

2.27 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 I3C 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 = 0x0AU;
config->slowClock Hz = 1000000U;
config->enableSlave = true;
config->vendorID = 0x11BU;
config->enableRandomPart = false;
config->partNumber = (x
config->dcr = 0;

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

Parameters

* config— [out] User provided configuration structure for default values. Re-
fer to i3c_config_t.
void I13C_ 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
i3c_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.

2.27. I3C Common Driver 349



MCUXpresso SDK Documentation, Release 25.06.00

i3c_start_scl_delay_t startSclDelay
I3C SCL delay after START.

i3c_start_scl_delay_t restartSclDelay

I3C SCL delay after Repeated START.
uint8_t masterDynamicAddress

Main master dynamic address configuration.
uint32_t maxWriteLength

Maximum write length.
uint32_t maxReadLength

Maximum read length.
bool enableSlave

Whether to enable slave.
uint8_t staticAddr

Static address.
uint16_t vendorID

Device vendor ID(manufacture ID).
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.

2.28 1I3C Master Driver

void I3C_ MasterGetDefaultConfig(i3¢_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:
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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

* 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 I13C 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 I13C_ 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_ MasterCheck AndClearError(I3C_Type *base, uint32_t status)
status_t 13C__MasterWaitForCtrlDone(I3C_Type *base, bool waitldle)
status_t I3C_ CheckForBusyBus(I3C_Type *base)
static inline void 13C_ 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;
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After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the slave driver with I3C_SlavelInit().

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 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.
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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

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(.
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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.

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 I13C_ 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
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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 _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
I3C 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 kKI3C_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 13C_ 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 I3C_ MasterGetEnabledInterrupts(I3C_Type *base)
Returns the set of currently enabled I3C master interrupt requests.

Parameters
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* 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.

static inline uint32_t I3C_ MasterGetPendingInterrupts(I3C_Type *base)
Returns the set of pending I13C 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
KI3C_SlaveReceivedCCCFlag
kI3C_SlaveErrorFlag
kI3C_SlaveHDRCommandMatchFlag
kI3C_SlaveCCCHandledFlag
KkI3C_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
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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_ 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 I3C_ 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.
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Returns
The I3C Master Receive Data Register address.

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 13C_ 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 13C_ 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 I13C_ 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.

» 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 13C_ 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.
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¢ 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.

static inline void 13C__SlaveSetWatermarks(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.

» 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 — Busis idle.
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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.

362 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

* 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.

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.

Returns
Error or success status returned by API.

void I3C_ MasterTransferCreateHandle(I3C_Type *base, i3c_master_handle_t *handle, const
i3c_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.
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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,
i3c_master_transfer_t *transfer)

Performs a non-blocking transaction on the I2C/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.

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

366 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

* 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

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
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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_ 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

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.
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enumerator kI3C_ MasterStateDdr
In DDR Message mode.

enumerator kI3C_MasterStateDaa
In ENTDAA mode.

enumerator kI3C_ MasterStatelbiAck
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:

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.
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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 i2¢ 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.

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.
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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_ TxTriggerUntilOneQuarterOrLess
Trigger on 1/4 full or less.

enumerator kI3C_ TxTriggerUntilOneHalfOrLess
Trigger on 1/2 full or less.

enumerator kI3C_ TxTriggerUntilOneLessThanFull
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_ RxTrigger UntilOneHalfOrMore
Trigger on 1/2 full or more.

enumerator kI3C_ RxTrigger UntilThreeQuarterOrMore
Trigger on 3/4 full or more.

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:
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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.

enumerator kI3C_ TransferStart WithBroadcastAddr
Start transfer with 0xX7E, then read/write data with device address.
typedef enum _i3¢c_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.
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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_opsi3c_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
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.
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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 I2C 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> 13C 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.

Public Members
i3c_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.
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i3c_start_scl_delay_t startSclDelay
I3C SCL delay after START.

i3c_start_scl_delay_t restartSclDelay
I3C SCL delay after Repeated START.

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 wused 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 kKI3C_Read or kI3C_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.

size_t dataSize

Number of bytes to transfer.
i3c_bus_type_t busType

bus type.
i3c_ibi_response_t ibiResponse

ibi response during transfer.
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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.
i3c_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.

2.29 1I3C Master DMA Driver

void I13C_ MasterTransferCreateHandleEDMA (I3C_Type *base, i3¢c_master_edma_handle_t
*handle, const i3¢c_master_edma_callback_t
*callback, void *userData, edma_handle_t
*rxDmaHandle, edma_handle_t *txDmaHandle)

Create a new handle for the I3C 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
I3C_MasterTransferAbortDMA() API shall be called.

For devices where the I3C send and receive DMA requests are OR’d together, the txDma-
Handle parameter is ignored and may be set to NULL.

Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C master driver handle.

* callback — User provided pointer to the asynchronous callback function.
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» userData — User provided pointer to the application callback data.

* rxDmaHandle — Handle for the DMA receive channel. Created by the user
prior to calling this function.

* txDmaHandle — Handle for the DMA transmit channel. Created by the user
prior to calling this function.

status_t 13C_ MasterTransferEDMA (I3C_Type *base, i3c_master_edma_handle_t *handle,
i3¢_master_transfer_t *transfer)

Performs a non-blocking DMA-based transaction on the I3C bus.

The callback specified when the handle was created is invoked when the transaction has
completed.

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 another DMA transaction is already in progress.

status_t 13C_ MasterTransferGetCountEDMA (I3C_Type *base, i3c_master_edma_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
* kStatus_Success —

* kStatus_ NoTransferInProgress — There is not a DMA transaction currently in
progress.

void I13C_ MasterTransfer Abort EDMA (I3C_Type *base, i3c_master_edma_handle_t *handle)
Terminates a non-blocking I3C master transmission early.

Note: Itisnot safe to call this function from an IRQ handler that has a higher priority than
the DMA peripheral’s IRQ priority.

Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C master driver handle.

void I3C_ MasterTransferEDMAHandleIRQ(I3C_Type *base, void *i3cHandle)
Reusable routine to handle master interrupts.
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typedef struct _i3c_master_edma_handle i3c_master _edma_handle_t

typedef struct _i3c_master_edma_callback i3c_ master_edma_ callback_t

Note: This function does not need to be called unless you are reimplementing the non-
blocking API’s interrupt handler routines to add special functionality.

Parameters

* base — The I3C peripheral base address.

* i3cHandle — Pointer to the I3C master DMA driver handle.

i3c master callback functions.

struct i3c_master edma_ callback

#include <fsl_i3c_edma.h> i3c master callback functions.

Public Members

void (*slave2Master)(I3C_Type *base, void *userData)

Target asks for controller request.

void (*ibiCallback)(I3C_Type *base, i3c_master_edma_handle_t *handle, i3c_ibi_type_t

ibiType, i3c_ibi_state_t ibiState)
IBI event callback.

void (*transferComplete)(I3C_Type *base, i3c_master_edma_handle_t *handle, status_t

status, void *userData)
Transfer complete callback.

struct _i3c_ master edma_ handle

#include <fsl_i3c_edma.h> Driver handle for master EDMA APIs.

Note: The contents of this structure are private and subject to change.

Public Members
I3C_Type *base
I3C base pointer.

uint8_t state

Transfer state machine current state.

uint32_t transferCount
Indicates progress of the transfer

uint8_t subaddressBuffer[4]

Saving subaddress command.
uint8_t subaddressCount

Saving command count.
i3¢c_master_transfer_t transfer

Copy of the current transfer info.

i3c_master_edma_callback_t callback
Callback function pointer.
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void *userData
Application data passed to callback.

edma_handle_t *rxDmaHandle
Handle for receive DMA channel.

edma_handle_t *txDmaHandle
Handle for transmit DMA channel.

bool ibiFlag
IBIWON flag.

uint8_t ibiAddress
Slave address which request IBL.

uint8_t *ibiBuff
Pointer to IBI buffer to keep ibi bytes.

size_t ibiPayloadSize
IBI payload size.

i3c_ibi_type_t ibiType
IBI type.

status_t result
Transfer result.

2.30 1I3C Slave Driver

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.
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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.

Returns
State of the status flags:

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

static inline void I13C_ 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().
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static inline uint32_t 13C__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.

* 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_ 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
KkI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
kI3C_SlaveReceivedCCCFlag
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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 I3C__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
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 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.
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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_ 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.
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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.

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.

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
I3C_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 kI3C_SlaveTransmitEvent and kI3C_SlaveReceiveEvent events are
always enabled and do not need to be included in the mask. Alternatively, you can pass
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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, i3c_slave_handle_t *handle, size_t *count)
Gets the slave transfer status during a non-blocking transfer.

Parameters
* 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
* kStatus_Success —
e kStatus_ I3C Idle —

void 13C_ 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.
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Parameters
* base — The I3C peripheral base address.

* intHandle — Pointer to struct: _i3c_slave_handle structure which stores the
transfer state.

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
kI3C_SlaveRxReadyFlag
kI3C_SlaveTxReadyFlag
kI3C_SlaveDynamicAddrChangedFlag
KkI3C_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_ SlaveBusDAAFlag
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
I13C 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.
uint8_t staticAddr
Static address.
uint16_t vendorID
Device vendor ID(manufacture ID).
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.
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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> I13C 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> 13C 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.
bool wasTransmit
Whether the last transfer was a transmit.

uint32_t eventMask
Mask of enabled events.
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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

2.31 13C Slave DMA Driver

void I13C_ SlaveTransferCreateHandleEDMA (I3C_Type *base, i3c_slave_edma_handle_t *handle,
i3c_slave_edma_callback _t callback, void *userData,
edma_handle_t *rxDmaHandle, edma_handle_t
*txDmaHandle)

Create a new handle for the I3C slave 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
I3C_SlaveTransferAbortDMA() API shall be called.

For devices where the I13C send and receive DMA requests are OR’d together, the txDma-
Handle parameter is ignored and may be set to NULL.

Parameters
* base — The I3C peripheral base address.
* handle — 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.

* rxDmaHandle — Handle for the DMA receive channel. Created by the user
prior to calling this function.

* txDmaHandle — Handle for the DMA transmit channel. Created by the user
prior to calling this function.

status_t 13C_SlaveTransferEDMA (I3C_Type *base, i3c_slave_edma_handle_t *handle,
i3¢_slave_edma_transfer_t *transfer, uint32_t eventMask)

Prepares for a non-blocking DMA-based transaction on the I13C bus.

The API will do DMA configuration according to the input transfer descriptor, and the data
will be transferred when there’s bus master requesting transfer from/to this slave. So the
timing of call to this API need be aligned with master application to ensure the transfer is
executed as expected. Callback specified when the handle was created is invoked when the
transaction has completed.

Parameters
* base — The I3C peripheral base address.
* handle — Pointer to the I3C slave driver handle.
* transfer — The pointer to the transfer descriptor.

* eventMask — Bit mask formed by OR’ing together i3c_slave_transfer_event_t
enumerators to specify which events to send to the callback. The transmit
and receive events is not allowed to be enabled.
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Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_ I3C_ Busy — Either another master is currently utilizing the bus,
or another DMA transaction is already in progress.

* kStatus Fail — The transaction can’t be set.

void I13C_ SlaveTransfer Abort EDMA (I3C_Type *base, i3c_slave_edma_handle_t *handle)
Abort a slave edma non-blocking transfer in a early time.

Parameters
* base — I3C peripheral base address
* handle — pointer to i3c_slave_edma_handle_t structure

void I3C_ SlaveTransferEDMAHandleIRQ(I3C_Type *base, void *i3cHandle)
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.
¢ i3cHandle — Pointer to the I3C slave DMA driver handle.
typedef struct _i3c_slave_edma_handle i3c_slave_edma_handle_t
typedef struct _i3c_slave_edma _transfer i3c_slave edma_ transfer_t
I3C slave transfer structure.

typedef void (*i3c_slave_edma_ callback t)(I3C_Type *base, i3c_slave_edma_transfer._t *transfer,
void *userData)

Slave event callback function pointer type.
This callback is used only for the slave DMA transfer APL

Param base
Base address for the I3C instance on which the event occurred.

Param handle
Pointer to slave DMA transfer handle.

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 i3c_slave edma_transfer
#include <fsl_i3c_edma.h> 13C slave transfer structure.

Public Members
uint32_t event
Reason the callback is being invoked.

uint8_t *txData
Transfer buffer
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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.
struct i3c_slave edma_ handle
#include <fsl_i3c_edma.h> 13C slave edma handle structure.

Note: The contents of this structure are private and subject to change.

Public Members
I3C_Type *base
I3C base pointer.

i3c_slave_edma_transfer._t transfer
I3C 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.

i3c_slave_edma_callback _t callback
Callback function called at transfer event.

edma_handle_t *rxDmaHandle
Handle for receive DMA channel.

edma_handle_t *txDmaHandle
Handle for transmit DMA channel.

void *userData
Callback parameter passed to callback.

2.32 INTM: Interrupt Monitor Driver

FSL _INTM_DRIVER_ VERSION
INTM driver version.

enum _intm_monitor
Interrupt monitors.

Values:
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enumerator kINTM_ Monitorl
enumerator kKINTM_Monitor2
enumerator kINTM_ Monitor3
enumerator kKINTM_ Monitor4

typedef enum _intm_monitor intm_ monitor__t
Interrupt monitors.

typedef struct _intm_monitor_config intm_ monitor__config_t
INTM interrupt source configuration structure.

typedef struct _intm_config intm_ config_t
INTM configuration structure.

void INTM__ GetDefaultConfig(intm_config_t *config)
Fill in the INTM config struct with the default settings.

The default values are:

config[0].irgnumber = NotAvail IRQn;
config[0].maxtimer = 1000U;
config[1].irgnumber = NotAvail IRQn;
config[1].maxtimer = 1000U;
config[2].irgnumber = NotAvail IRQn;
config[2].maxtimer = 1000U;
config[3].irgnumber = NotAvail IRQn;
config[3].maxtimer = 1000U;
config->enable = false;

Parameters
* config — Pointer to user’s INTM config structure.

void INTM_ Init(INTM_Type *base, const intm_config_t *config)
Ungates the INTM clock and configures the peripheral for basic operation.

Note: This API should be called at the beginning of the application using the INTM driver.

Parameters
* base — INTM peripheral base address
* config — Pointer to user’s INTM config structure.

void INTM_ Deinit(INTM_Type *base)
Disables the INTM module.

Parameters
* base — INTM peripheral base address

static inline void INTM__ EnableCycleCount(INTM_Type *base, bool enable)
Enable the cycle count timer mode.

Monitor mode enables the cycle count timer on a monitored interrupt request for compar-
ison to the latency register.

Parameters
* base — INTM peripheral base address.

* enable — Enable the cycle count or not.
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static inline void INTM__AckIrq(INTM_Type *base, IRQn_Type irq)
Interrupt Acknowledge.

Call this function in ISR to acknowledge interrupt.
Parameters
* base — INTM peripheral base address.
* irq — Handle interrupt number.

static inline void INTM__ SetInterruptRequestNumber(INTM_Type *base, intm_monitor_t intms,
IRQn_Type irq)
Interrupt Request Select.

This function is used to set the interrupt request number to monitor or check.
Parameters
* base — INTM peripheral base address.
* intms — Programmable interrupt monitors.
* irq — Interrupt request number to monitor.

Returns
Select the interrupt request number to monitor.

static inline void INTM__SetMaxTime(INTM_Type *base, intm_monitor_t intms, uint32_t count)
Set the maximum count time.

This function is to set the maximum time from interrupt generation to confirmation.
Parameters
* base — INTM peripheral base address.
* intms — Programmable interrupt monitors.
* count — Timer maximum count.

static inline void INTM__ClearTimeCount(INTM_Type *base, intm_monitor._t intms)
Clear the timer period in units of count.

This function is used to clear the INTM_TIMERa register.
Parameters
* base — INTM peripheral base address.
* intms — Programmable interrupt monitors.

static inline uint32_t INTM_ GetTimeCount(INTM_Type *base, intm_monitor_t intms)
Gets the timer period in units of count.

This function is used to get the number of INTM clock cycles from interrupt request to
confirmation interrupt processing. If this number exceeds the set maximum time, will be
an error signal.

Parameters
* base — INTM peripheral base address.
* intms — Programmable interrupt monitors.

static inline bool INTM__GetStatusFlags(INTM_Type *base, intm_monitor._t intms)
Interrupt monitor status.

This function indicates whether the INTM_TIMERa value has exceeded the
INTM_LATENCYa value. If any interrupt source in INTM_TIMERa exceeds the programmed
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delay value, the monitor state can be cleared by calling the INTM_ClearTimeCount() API to
clear the corresponding INTM_TIMERa register.

Parameters
* base — INTM peripheral base address.
* intms — Programmable interrupt monitors.

Returns
Whether INTM_TIMER value has exceeded INTM_LATENCY value.
false:INTM_TIMER value has not exceeded the INTM_LATENCY value;
true:INTM_TIMER value has exceeded the INTM_LATENCY value.
struct _intm_ monitor__config

#include <fsl_intm.h> INTM interrupt source configuration structure.

Public Members
uint32_t maxtimer
Set the maximum timer
IRQn_Type irqnumber
Select the interrupt request number to monitor.

struct _intm_ config
#include <fsl_intm.h> INTM configuration structure.

Public Members

bool enable

Interrupt source monitor config. enables the cycle count timer on a monitored inter-
rupt request for comparison to the latency register.

2.33 IOMUXC: IOMUX Controller

static inline void IOMUXC_ SetPinMux(uint32_t muxRegister, uint32_t muxMode, uint32_t
inputRegister, uint32_t inputDaisy, uint32_t
configRegister, uint32_t inputOnfield)

Sets the IOMUXC pin mux mode.

Note: The first five parameters can be filled with the pin function ID macros.

Parameters
» muxRegister — The pin mux register
* muxMode — The pin mux mode
* inputRegister — The select input register
* inputDaisy — The input daisy
* configRegister — The config register

¢ inputOn — The software input on
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static inline void IOMUXC_ SetPinConfig(uint32_t muxRegister, uint32_t muxMode,

uint32_t

inputRegister, uint32_t inputDaisy, uint32_t

configRegister, uint32_t configValue)
Sets the IOMUXC pin configuration.

Note: The previous five parameters can be filled with the pin function ID macros.

Parameters
* muxRegister — The pin mux register
* muxMode — The pin mux mode
* inputRegister — The select input register
* inputDaisy — The input daisy
* configRegister — The config register
* configValue — The pin config value

FSL IOMUXC DRIVER VERSION
IOMUXC driver version 1.0.0.

IOMUXC_PAD DAP_TDI JTAG_MUX_TDI
IOMUXC_PAD_DAP_TDI __MQS2_LEFT
IOMUXC_PAD_DAP TDI NETC_ TMR_ 1588 ALARMI1
IOMUXC_PAD_DAP_TDI__ CAN2_TX
IOMUXC_PAD_DAP_TDI__ FLEXIO2_ FLEXIO_BIT30
IOMUXC_PAD DAP_TDI GPIO3 10_BIT28
IOMUXC_PAD_DAP_ TDI LPUART5_ RX
IOMUXC_PAD_DAP_TMS SWDIO__ JTAG_MUX_ TMS
IOMUXC_PAD DAP TMS SWDIO CAN4 TX
IOMUXC_PAD_DAP_TMS_ SWDIO_ _ FLEXIO2_ FLEXIO_BIT31
IOMUXC_PAD DAP_ TMS SWDIO GPIO3_I0_BIT29
IOMUXC_PAD DAP_ TMS SWDIO LPUART5 RTS B
IOMUXC_PAD_DAP_TCLK_ SWCLK__JTAG_MUX_ TCK
IOMUXC_PAD_ DAP TCLK SWCLK CAN4 RX
IOMUXC_PAD_DAP_ TCLK SWCLK FLEXIO1 FLEXIO_ BIT30
IOMUXC_PAD_DAP_TCLK_SWCLK___ GPIO3_I0O_BIT30
IOMUXC_PAD DAP TCLK SWCLK LPUART5 CTS B
IOMUXC_PAD_DAP_TDO_TRACESWO__ JTAG_MUX_TDO
IOMUXC_PAD_ DAP TDO_ TRACESWO__ MQS2 RIGHT
IOMUXC_PAD_DAP TDO_TRACESWO__ NETC TMR 1588 ALARM2
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IOMUXC_PAD_DAP_TDO_TRACESWO__ CAN2_RX
IOMUXC_PAD_ DAP TDO_ TRACESWO__ FLEXIO1 FLEXIO BIT31
IOMUXC_PAD_DAP TDO_ TRACESWO__ GPIO3_10_BIT31
IOMUXC_PAD_DAP_ TDO_TRACESWO__ LPUART5_ TX
IOMUXC_PAD GPIO 1000 GPIO2 IO BITO
IOMUXC_PAD_GPIO_IO00_ _ LPI2C3_SDA
IOMUXC_PAD_GPIO_1000__ LPSPI6_PCSO0
IOMUXC_PAD_GPIO_I000__ LPUART5 TX
IOMUXC_PAD_GPIO_I000__ LPI2C5_ SDA
IOMUXC_PAD_GPIO_I000__ FLEXIO1 FLEXIO_ BITO
IOMUXC_PAD_ GPIO 1001 GPIO2 IO_BIT1
IOMUXC_PAD_ GPIO 1001 LPI2C3_SCL
IOMUXC_PAD_GPIO_1001__ LPSPI6_SIN
IOMUXC_PAD_GPIO_1001__ LPUART5 RX
IOMUXC_PAD_GPIO_I001 LPI2C5_ SCL
IOMUXC_PAD_ GPIO 1001 FLEXIO1l FLEXIO_BIT1
IOMUXC_PAD_ GPIO_I1002 GPIO2_I0_ BIT2
IOMUXC_PAD_ GPIO_I002 _LPI2C4 SDA
IOMUXC_PAD_GPIO_1002__ LPSPI6_SOUT
IOMUXC_PAD_GPIO_1002 LPUART5 CTS B
IOMUXC_PAD_GPIO_1002 _ LPI2C6_SDA
IOMUXC_PAD GPIO 1002 FLEXIO1 FLEXIO BIT2
IOMUXC_PAD GPIO 1003 GPIO2 IO BIT3
IOMUXC_PAD_GPIO_1003__ LPI2C4_SCL
IOMUXC_PAD_GPIO_ 1003 LPSPI6_SCK
IOMUXC_PAD_GPIO_1003__LPUART5 RTS B
IOMUXC_PAD_GPIO_I003__ LPI2C6_SCL
IOMUXC_PAD GPIO 1003 FLEXIO1l FLEXIO BIT3
IOMUXC_PAD_GPIO_1004__ GPIO2_IO_BIT4
IOMUXC_PAD_GPIO_I1004__ TPM3_CHO
IOMUXC_PAD_GPIO_1004 PDM CLK
IOMUXC_PAD_GPIO_I004 CAN4 TX

IOMUXC_PAD_GPIO_1004 LPSPI7_ PCS0
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IOMUXC_PAD_GPIO_1004__LPUART6_TX
IOMUXC_PAD_GPIO_1004  LPI2C6 SDA
IOMUXC_PAD_GPIO_1004 FLEXIO1 FLEXIO_ BIT4
IOMUXC_PAD_GPIO_I005__ GPIO2 IO_BIT5
IOMUXC_PAD GPIO 1005 TPM4 CHO
IOMUXC_PAD_GPIO_I1005___PDM_BIT STREAM_BITO
IOMUXC_PAD_GPIO_I005_ _CAN4 RX
IOMUXC_PAD_GPIO_1005__ LPSPI7_ SIN
IOMUXC_PAD_GPIO_1005__LPUART6_RX
IOMUXC_PAD_GPIO_I005_ _ LPI2C6_SCL
IOMUXC_PAD_ GPIO_I005 FLEXIO1 FLEXIO BIT5
IOMUXC_PAD_ GPIO_I006__ GPIO2_ IO _BIT6
IOMUXC_PAD_GPIO_1006__ TPM5_CHO
IOMUXC_PAD_GPIO_1006__ PDM_BIT STREAM BIT1
IOMUXC_PAD_GPIO_1006__ LPSPI7 SOUT
IOMUXC_PAD_GPIO_I006__ LPUART6_CTS_B
IOMUXC_PAD_ GPIO_I006__ LPI2C7_SDA
IOMUXC_PAD_ GPIO 1006 _ FLEXIO1 FLEXIO BIT6
IOMUXC_PAD_GPIO_I1007__ GPIO2 I0_BIT7
IOMUXC_PAD_ GPIO_1007__ LPSPI3 PCS1
IOMUXC_PAD_GPIO_1007__ LPSPI7_ SCK
IOMUXC_PAD_GPIO_I007__ LPUART6_RTS B
IOMUXC_PAD_ GPIO 1007 __ LPI2C7_SCL
IOMUXC_PAD_GPIO_1007__ FLEXIO1_ FLEXIO_BIT7
IOMUXC_PAD_GPIO_I008 GPIO2 10 _BITS8
IOMUXC_PAD_GPIO_1008 LPSPI3_PCS0
IOMUXC_PAD_GPIO_I008 TPM6_CHO
IOMUXC_PAD_GPIO_I0O08 LPUART7_TX
IOMUXC_PAD_GPIO_IO08 _LPI2C7_SDA
IOMUXC_PAD_GPIO_I1008 _FLEXIO1_ FLEXIO_BIT8
IOMUXC_PAD_GPIO_I009 GPIO2 10 _BIT9
IOMUXC_PAD_GPIO_1009 LPSPI3_SIN

IOMUXC_PAD_GPIO_I009 _TPM3_EXTCLK
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IOMUXC_PAD_GPIO_I1009 _LPUART7 RX
IOMUXC_PAD_GPIO_I009 LPI2C7_SCL
IOMUXC_PAD_GPIO_I009 FLEXIO1 FLEXIO_ BIT9
IOMUXC_PAD_GPIO_I010__ GPIO2 I0O_BIT10
IOMUXC_PAD GPIO 1010 LPSPI3 SOUT
IOMUXC_PAD_GPIO_1010__ TPM4 EXTCLK
IOMUXC_PAD_ GPIO_1010__ LPUART7 CTS_B
IOMUXC_PAD_GPIO_1010__ LPI2C8 SDA
IOMUXC_PAD_GPIO_1010__ FLEXIO1 FLEXIO_BIT10
IOMUXC_PAD_GPIO_I0O11 _ GPIO2 10 _BIT11
IOMUXC_PAD_ GPIO 1011 LPSPI3_SCK
IOMUXC_PAD_ GPIO 1011 TPM5 EXTCLK
IOMUXC_PAD_GPIO_I1011__ LPUART7_RTS B
IOMUXC_PAD_GPIO_I011  LPI2C8_SCL
IOMUXC_PAD_GPIO_IO11 FLEXIO1_ FLEXIO_ BIT11
IOMUXC_PAD GPIO 1012 GPIO2 IO BIT12
IOMUXC_PAD GPIO 1012 TPM3_ CH2
IOMUXC_PAD GPIO 1012 _PDM_ BIT STREAM BIT2
IOMUXC_PAD_GPIO_1012 _FLEXIO1_FLEXIO_BIT12
IOMUXC_PAD_GPIO_1012 LPSPI8 PCS0
IOMUXC_PAD_GPIO_I012 LPUART8 TX
IOMUXC_PAD_GPIO_I012__ LPI2C8 SDA
IOMUXC_PAD GPIO 1012 SAI3 RX SYNC
IOMUXC_PAD_GPIO_1013___ GPIO2_IO_BIT13
IOMUXC_PAD_GPIO_1013  TPM4 CH2
IOMUXC_PAD_GPIO_1013__PDM_BIT STREAM BIT3
IOMUXC_PAD_GPIO_1013 _ LPSPI8 SIN
IOMUXC_PAD_GPIO_I013 __LPUART8 RX
IOMUXC_PAD_GPIO_1013__ LPI2C8_SCL
IOMUXC_PAD_GPIO_1013__ FLEXIO1_ FLEXIO_BIT13
IOMUXC_PAD_ GPIO_1014 GPIO2 I0_BIT14
IOMUXC_PAD_GPIO_1014 LPUART3 TX

IOMUXC_PAD_GPIO_I014 LPSPI8 SOUT
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IOMUXC_PAD_GPIO_1014 _LPUARTS8 CTS_B
IOMUXC_PAD_ GPIO_ 1014 LPUART4 TX
IOMUXC_PAD_GPIO_1014__ FLEXIO1_FLEXIO_BIT14
IOMUXC_PAD_GPIO_I015__ GPIO2 I0_BIT15
IOMUXC_PAD_GPIO_I015__LPUART3_RX
IOMUXC_PAD_GPIO_ 1015 LPSPI8 SCK
IOMUXC_PAD_ GPIO_IO15 LPUART8 RTS B
IOMUXC_PAD_GPIO_1015__ LPUART4 RX
IOMUXC_PAD_GPIO_1015_ FLEXIO1 FLEXIO_BIT15
IOMUXC_PAD_GPIO_I016__ GPIO2 I0_BIT16
IOMUXC_PAD_GPIO_I016__SAI3_ TX BCLK
IOMUXC_PAD_GPIO_IO16___ PDM_BIT_STREAM_BIT2
IOMUXC_PAD_GPIO_1016__ LPUART3_CTS_ B
IOMUXC_PAD_GPIO_I1016__ LPSPI4 PCS2
IOMUXC_PAD_ GPIO_1016 LPUART4 CTS B
IOMUXC_PAD GPIO 1016 FLEXIO1 FLEXIO BIT16
IOMUXC_PAD_ GPIO 1017 GPIO2_ IO_BIT17
IOMUXC_PAD_ GPIO 1017 SAI3 MCLK
IOMUXC_PAD_GPIO_I1017__ LPUART3_RTS B
IOMUXC_PAD_ GPIO_ 1017 LPSPI4 PCS1
IOMUXC_PAD_GPIO_I017__ LPUART4 RTS B
IOMUXC_PAD GPIO 1017 FLEXIO1 FLEXIO_ BIT17
IOMUXC_PAD GPIO 1018 GPIO2 IO BIT18
IOMUXC_PAD_GPIO_1018 SAI3_RX BCLK
IOMUXC_PAD_GPIO_1018 LPSPI5 PCS0
IOMUXC_PAD_GPIO_1018 LPSPI4 PCS0
IOMUXC_PAD_GPIO_I018 TPM5_ CH2
IOMUXC_PAD GPIO 1018 FLEXIO1 FLEXIO BIT18
IOMUXC_PAD_GPIO_1019 GPIO2_IO_BIT19
IOMUXC_PAD_GPIO_IO19 SAI3_RX SYNC
IOMUXC_PAD_GPIO_1019 PDM BIT STREAM BIT3
IOMUXC_PAD_GPIO_1019 FLEXIO1 FLEXIO_BIT19

IOMUXC_PAD_GPIO_I019 _ LPSPI5_SIN
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IOMUXC_PAD_GPIO_I1019 _LPSPI4_ SIN
IOMUXC_PAD_GPIO_1019 TPM6_ CH2
IOMUXC_PAD_GPIO_1019 SAI3 TX DATA BITO
IOMUXC_PAD_GPIO_1020__ GPIO2 IO_BIT20
IOMUXC_PAD_GPIO_I020__ SAI3 RX DATA BITO
IOMUXC_PAD_ GPIO_1020___ PDM_BIT STREAM_BITO
IOMUXC_PAD_GPIO_I020 _LPSPI5 SOUT
IOMUXC_PAD_GPIO_1020__ LPSPI4 SOUT
IOMUXC_PAD_GPIO_1020_ _TPM3_ CH1
IOMUXC_PAD_GPIO_1020__ FLEXIO1 FLEXIO_BIT20
IOMUXC_PAD_ GPIO_ 1021 GPIO2_ 10 BIT21
IOMUXC_PAD_ GPIO 1021 SAI3 TX DATA BITO
IOMUXC_PAD_GPIO_1021__ PDM_CLK
IOMUXC_PAD_GPIO_I021__ FLEXIO1_FLEXIO_BIT21
IOMUXC_PAD_ GPIO_ 1021 LPSPI5 SCK
IOMUXC_PAD GPIO 1021 LPSPI4 SCK
IOMUXC_PAD_ GPIO 1021 TPM4 CHI1
IOMUXC_PAD_ GPIO 1021  SAI3 RX BCLK
IOMUXC_PAD_GPIO_1022__ GPIO2 I0_BIT22
IOMUXC_PAD_ GPIO_ 1022 USDHC3_ CLK
IOMUXC_PAD_GPIO_1022 _ SPDIF IN
IOMUXC_PAD_GPIO_I1022 CAN5_TX
IOMUXC_PAD GPIO 1022 TPM5 CHI1
IOMUXC_PAD_GPIO_1022 _TPM6_EXTCLK
IOMUXC_PAD_GPIO_1022  LPI2C5 SDA
IOMUXC_PAD_GPIO_1022__ FLEXIO1_FLEXIO_BIT22
IOMUXC_PAD_GPIO_1023 _ GPIO2 I0_BIT23
IOMUXC_PAD GPIO 1023  USDHC3 CMD
IOMUXC_PAD_ GPIO_1023__ SPDIF_OUT
IOMUXC_PAD_GPIO_1023__ CAN5_RX
IOMUXC_PAD_GPIO_1023 TPM6 CHI1
IOMUXC_PAD_GPIO_1023 _ LPI2C5_SCL

IOMUXC_PAD_GPIO_1023__ FLEXIO1_FLEXIO_BIT23
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IOMUXC_PAD_GPIO_ 1024 GPIO2_IO_BIT24
IOMUXC_PAD_ GPIO_1024 USDHC3_ DATAO0
IOMUXC_PAD_GPIO_1024 TPM3_ CH3
IOMUXC_PAD_GPIO_1024 JTAG_MUX_TDO
IOMUXC_PAD GPIO 1024 LPSPI6 PCS1
IOMUXC_PAD_GPIO_I024__ FLEXIO1_FLEXIO_BIT24
IOMUXC_PAD_GPIO 1025 GPIO2_IO_BIT25
IOMUXC_PAD_GPIO_1025 USDHC3_ DATA1
IOMUXC_PAD_GPIO_1025 CAN2 TX
IOMUXC_PAD_GPIO_1025 _TPM4 CH3
IOMUXC_PAD_ GPIO_1025 JTAG MUX TCK
IOMUXC_PAD_ GPIO_ 1025 LPSPI7 PCS1
IOMUXC_PAD_GPIO_1025__ FLEXIO1_ FLEXIO_BIT25
IOMUXC_PAD_GPIO_1026__ GPIO2 I0_BIT26
IOMUXC_PAD_GPIO_1026__ USDHC3 DATA2
IOMUXC_PAD_GPIO_1026___PDM_BIT_STREAM_BIT1
IOMUXC_PAD_ GPIO 1026 FLEXIO1 FLEXIO BIT26
IOMUXC_PAD_ GPIO 1026 __ TPMb5_ CH3
IOMUXC_PAD_GPIO_1026__ JTAG_MUX_TDI
IOMUXC_PAD_ GPIO_ 1026 LPSPI8 PCS1
IOMUXC_PAD_GPIO_1026__ SAI3 TX SYNC
IOMUXC_PAD_ GPIO 1027 GPIO2 I0O_BIT27
IOMUXC_PAD_ GPIO 1027  USDHC3_ DATA3
IOMUXC_PAD_GPIO_1027__ CAN2_RX
IOMUXC_PAD_GPIO_1027__ TPM6_CH3
IOMUXC_PAD_GPIO_1027  JTAG_MUX_TMS
IOMUXC_PAD_GPIO_1027__ LPSPI5 PCS1
IOMUXC_PAD GPIO 1027 FLEXIO1l FLEXIO BIT27
IOMUXC_PAD_GPIO_1028 GPIO2_IO_BIT28
IOMUXC_PAD_GPIO_1I1028 LPI2C3_SDA
IOMUXC_PAD_GPIO_1028 CAN3 TX
IOMUXC_PAD_GPIO_1028 FLEXIO1 FLEXIO_BIT28

IOMUXC_PAD_GPIO_1029 GPIO2_I0_BIT29
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IOMUXC_PAD_GPIO_1029 LPI2C3_SCL
IOMUXC_PAD_GPIO_1029 CAN3_ RX
IOMUXC_PAD_GPIO_1029 FLEXIO1 FLEXIO_BIT29
IOMUXC_PAD_GPIO_1030__ GPIO2 IO_BIT30
IOMUXC_PAD_GPIO_1030__ LPI2C4_SDA
IOMUXC_PAD_GPIO_1030__ CAN5_TX
IOMUXC_PAD_GPIO_1030__ FLEXIO1_ FLEXIO_ BIT30
IOMUXC_PAD_GPIO_I1031__ GPIO2 10 _BIT31
IOMUXC_PAD_GPIO_I031  LPI2C4_ SCL
IOMUXC_PAD_GPIO_1031__ CAN5_RX
IOMUXC_PAD GPIO_ 1031 FLEXIO1l FLEXIO BIT31
IOMUXC_PAD_ GPIO 1032 GPIO5_I0_BIT12
IOMUXC_PAD_GPIO_1032__ PCIE1_CLKREQ_ B
IOMUXC_PAD_GPIO_1032 LPUART6 TX
IOMUXC_PAD_GPIO_1032 LPSPI4 PCS2
IOMUXC_PAD_ GPIO 1033 GPIO5_ I0_ BIT13
IOMUXC_PAD_ GPIO 1033 LPUART6_ RX
IOMUXC_PAD_ GPIO_ 1033 LPSPI4 PCS1
IOMUXC_PAD_GPIO_1034__ GPIO5_I0O_BIT14
IOMUXC_PAD_ GPIO_1034 LPUART6 CTS B
IOMUXC_PAD_GPIO_1034 _LPSPI4 PCSO0
IOMUXC_PAD GPIO 1035 GPIO5 10 BIT15
IOMUXC_PAD GPIO 1035 PCIE2 CLKREQ B
IOMUXC_PAD_GPIO_I035__ LPUART6_RTS_ B
IOMUXC_PAD_GPIO_1035 _ LPSPI4 SIN
IOMUXC_PAD_GPIO_1036__ LPSPI4 SOUT
IOMUXC_PAD_GPIO_1036__ GPIO5_I0_BIT16
IOMUXC_PAD_GPIO_I036__ LPUART7_TX
IOMUXC_PAD_GPIO_1037__ GPIO5_IO_BIT17
IOMUXC_PAD_GPIO_1037__ LPUART7_ RX
IOMUXC_PAD_ GPIO_1037__ LPSPI4 SCK
IOMUXC_PAD_CCM_CLKO1 CLKO 1

IOMUXC_PAD_CCM_CLKO1___ NETC_ TMR_ 1588 TRIG1
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IOMUXC_PAD_CCM__CLKO1__ FLEXIO1 FLEXIO_BIT26
IOMUXC_PAD CCM_CLKO1 _ GPIO3 I0O_BIT26
IOMUXC_PAD_CCM_CLKO2_ _ GPIO3 10_BIT27
IOMUXC_PAD_CCM_CLKO2_ _CLKO_2
IOMUXC_PAD CCM_CLKO2 NETC TMR 1588 PP1
IOMUXC_PAD_CCM_CLKO2__ FLEXIO1_FLEXIO_ BIT27
IOMUXC_PAD CCM_CLKO3__CLKO_3
IOMUXC_PAD_CCM_CLKO3__NETC_ TMR_ 1588 TRIG2
IOMUXC_PAD_CCM_CLKO3__CAN3 TX
IOMUXC_PAD_ CCM_CLKO3_ _FLEXIO2 FLEXIO_BIT28
IOMUXC_PAD CCM_CLKO3 GPIO4 1I0_BIT28
IOMUXC_PAD CCM_CLKO4 CLKO 4
IOMUXC_PAD_CCM_CLKO4__NETC_TMR_ 1588 PP2
IOMUXC_PAD_CCM_CLKO4__CAN3_RX
IOMUXC_PAD_CCM__CLKO4__ FLEXIO2_ FLEXIO_BIT29
IOMUXC_PAD CCM_CLKO4 GPIO4 I0_BIT29
IOMUXC_PAD_ENET1_MDC__ NETC_MDC
IOMUXC_PAD_ ENET1 MDC__LPUART3 DCD_B
IOMUXC_PAD_ENET1 MDC__ 13C2_SCL
IOMUXC_PAD_ ENET1 MDC USB1 OTG_ID
IOMUXC_PAD_ENET1_MDC__ FLEXIO2_ FLEXIO_BITO0
IOMUXC_PAD_ENET1_MDC__ GPIO4_I0_BITO
IOMUXC_PAD_ENET1_MDIO__ NETC_MDIO
IOMUXC_PAD_ENET1_MDIO__ LPUART3_RIN_B
IOMUXC_PAD_ ENET1_ MDIO__ 13C2_SDA
IOMUXC_PAD_ENET1 MDIO__ USB1 OTG_PWR
IOMUXC_PAD_ENET1_MDIO__ FLEXIO2_ FLEXIO_BIT1
IOMUXC_PAD_ENET1_MDIO___ GPIO4_IO_BIT1
IOMUXC_PAD_ENET1_TD3__ _ETHO_RGMII_TD3
IOMUXC_PAD_ENET1 TD3__CAN2_TX
IOMUXC_PAD_ENET1 TD3 USB2 OTG_ID
IOMUXC_PAD_ENET1_TD3__ FLEXIO2_FLEXIO_BIT2

IOMUXC_PAD_ENET1_TD3__ GPIO4_I0_BIT2
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IOMUXC_PAD_ENET1_TD2 ETHO_ RGMII_TD2
IOMUXC_PAD_ENET1_ TD2 ETHO_ RMII REF50_CLK
IOMUXC_PAD_ENET1_TD2 _CAN2_RX
IOMUXC_PAD_ENET1 TD2 USB2 OTG_OC
IOMUXC_PAD_ENET1_TD2_ _FLEXIO2_ FLEXIO_BIT3
IOMUXC_PAD_ENET1_TD2__ GPIO4_IO_BIT3
IOMUXC_PAD_ ENET1 TD1 ETHO RGMII TD1
IOMUXC_PAD_ENET1_TD1 LPUART3_RTS_B
IOMUXC_PAD_ENET1_TD1__13C2_PUR
IOMUXC_PAD_ENET1 TD1 USB1 OTG_OC
IOMUXC_PAD_ENET1_TD1__ FLEXIO2_ FLEXIO_BIT4
IOMUXC_PAD_ENET1_TD1__ GPIO4_IO_BIT4
IOMUXC_PAD_ENET1_TD1 I13C2_PUR_B
IOMUXC_PAD_ENET1_TD1_ _ETHO_RMII TXD1
IOMUXC_PAD_ENET1_TDO0__ ETHO_ RGMII_TDO
IOMUXC_PAD_ENET1_TDO0O__ LPUART3_TX
IOMUXC_PAD_ENET1_TDO0___ ETHO_RMII_TXD0
IOMUXC_PAD ENET1 TDO FLEXIO2 FLEXIO BIT5
IOMUXC_PAD_ENET1_TDO0O__ GPIO4_I0_BIT5
IOMUXC_PAD_ENET1_TX CTL___ETHO RGMII TX_ CTL
IOMUXC_PAD_ENET1_TX_ CTL__ LPUART3_DTR_B
IOMUXC_PAD_ENET1_TX_CTL__ETHO_RMII_TX_EN
IOMUXC_PAD_ENET1_TX_CTL__FLEXIO2_FLEXIO_BIT6
IOMUXC_PAD_ENET1_TX_ CTL__ GPIO4_I0_BIT6
IOMUXC_PAD_ ENETI1_ TXC___ETHO RGMII TX CLK
IOMUXC_PAD_ENET1_TXC___ ENET_ CLK_ROOT
IOMUXC_PAD_ENET1_TXC__ FLEXIO2_FLEXIO_BIT7
IOMUXC_PAD_ENET1_TXC__ GPIO4_IO_BIT7
IOMUXC_PAD_ENET1_RX_CTL__ETHO_RGMII_RX_CTL
IOMUXC_PAD_ENET1_RX CTL__LPUART3 DSR_B
IOMUXC_PAD_ ENET1 RX CTL__ETHO RMII CRS DV
IOMUXC_PAD_ENET1 RX CTL__USB2 OTG_PWR

IOMUXC_PAD_ENET1_RX_ CTL__ FLEXIO2_ FLEXIO_BIT8
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IOMUXC_PAD_ENET1_RX CTL__ GPIO4_IO_BIT8
IOMUXC_PAD_ENET1_ RXC_ _ETHO RGMII RX CLK
IOMUXC_PAD_ENET1_RXC___ETHO_RMII RX_ ER
IOMUXC_PAD_ENET1_RXC__ FLEXIO2_FLEXIO_BIT9
IOMUXC_PAD_ENET1_RXC__ GPIO4_IO_BIT9
IOMUXC_PAD_ ENET1_RDO__ ETHO_ RGMII RDO
IOMUXC_PAD_ ENET1 RDO__ LPUART3 RX
IOMUXC_PAD_ENET1_RDO__ ETHO_RMII_RXD0
IOMUXC_PAD_ENET1_RDO__ FLEXIO2_ FLEXIO_BIT10
IOMUXC_PAD_ENET1_RDO0O__ GPIO4_I0O_BIT10
IOMUXC_PAD_ENET1_RD1___ETHO_RGMII_RD1
IOMUXC_PAD_ENET1_RD1___ LPUART3_CTS_B
IOMUXC_PAD_ENET1_RD1 _ETHO_RMII RXD1
IOMUXC_PAD_ENET1_RD1__LPTMR2_ AIT1
IOMUXC_PAD_ ENET1_RD1 FLEXIO2_ FLEXIO_BIT11
IOMUXC_PAD_ENET1_RD1__ GPIO4_I0O_BIT11
IOMUXC_PAD_ENET1_RD2___ETHO_RGMII_RD2
IOMUXC_PAD ENET1 RD2 ETHO RMII RX ER
IOMUXC_PAD_ ENET1_RD2 LPTMR2 ALT2
IOMUXC_PAD_ ENET1_RD2 FLEXIO2_ FLEXIO_BIT12
IOMUXC_PAD_ENET1_RD2__ GPIO4_IO_BIT12
IOMUXC_PAD ENET1 RD3 ETHO RGMII RD3
IOMUXC_PAD_ENET1_RD3__ LPTMR2_ALT3
IOMUXC_PAD_ENET1_RD3__ FLEXIO2_ FLEXIO_BIT13
IOMUXC_PAD_ ENET1_ RD3__ GPIO4_ IO_BIT13
IOMUXC_PAD_ENET2_MDC__ NETC_MDC
IOMUXC_PAD_ENET2_MDC__ LPUART4_DCD_B
IOMUXC_PAD_ENET2_MDC__ SAI2 RX_SYNC
IOMUXC_PAD_ENET2_MDC__ FLEXIO2_FLEXIO_BIT14
IOMUXC_PAD_ENET2_ MDC__ GPIO4_I0_BIT14
IOMUXC_PAD_ ENET2_ MDIO__ NETC_MDIO
IOMUXC_PAD_ENET2_MDIO__ LPUART4_RIN_B

IOMUXC_PAD_ENET2_MDIO__ SAI2. RX_ BCLK
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IOMUXC_PAD_ENET2_ MDIO__ FLEXIO2 FLEXIO_BIT15
IOMUXC_PAD_ENET2_ MDIO__ GPIO4_I0_BIT15
IOMUXC_PAD_ENET2_TD3__ SAI2 RX DATA_BITO
IOMUXC_PAD_ENET2_TD3__ FLEXIO2_FLEXIO_BIT16
IOMUXC_PAD_ENET2_TD3__ GPIO4_I0O_BIT16
IOMUXC_PAD_ENET2_TD3___ETH1_RGMII_TD3
IOMUXC_PAD ENET2 TD2 ETH1 RGMII TD2
IOMUXC_PAD_ENET2_ TD2 _ETH1 RMII REF50_CLK
IOMUXC_PAD_ENET2_TD2 _SAI2 RX DATA_ BIT1
IOMUXC_PAD_ENET2_TD2 SAI4 TX SYNC
IOMUXC_PAD_ENET2_TD2_ _ FLEXIO2_ FLEXIO_BIT17
IOMUXC_PAD_ENET2_TD2__ GPIO4_I0O_BIT17
IOMUXC_PAD_ENET2_ TD1 _ETH1 RGMII TD1
IOMUXC_PAD_ENET2_TD1 _LPUART4 RTS_B
IOMUXC_PAD_ENET2_ TD1 SAI2 RX DATA_ BIT2
IOMUXC_PAD_ENET2_TD1__ SAI4 TX BCLK
IOMUXC_PAD_ENET2_TD1__ FLEXIO2_FLEXIO_BIT18
IOMUXC_PAD ENET2 TD1 GPIO4 IO BIT18
IOMUXC_PAD_ENET2_ TD1 _ETH1 RMII TXD1
IOMUXC_PAD_ENET2_ TD0__ETH1 RGMII_TDO
IOMUXC_PAD_ENET2_TDO0__ LPUART4_TX
IOMUXC_PAD_ENET2_TDO0O__ SAI2__RX_ DATA_BITS3
IOMUXC_PAD_ENET2_TDO0__ SAI4_TX_ DATA_BITO
IOMUXC_PAD_ ENET2_ TDO0_ _ FLEXIO2_ FLEXIO_BIT19
IOMUXC_PAD_ ENET2_ TDO0 _ GPIO4_IO_BIT19
IOMUXC_PAD_ENET2_TD0__ ETH1 RMII TXDO
IOMUXC_PAD_ENET2_TX_ CTL___ETH1 RGMII_TX_ CTL
IOMUXC_PAD_ENET2_TX_ CTL__ LPUART4 DTR_B
IOMUXC_PAD_ENET2_TX_CTL__SAI2_TX_SYNC
IOMUXC_PAD_ENET2 TX CTL___ETH1 RMII TX EN
IOMUXC_PAD_ ENET2 TX_ CTL__ FLEXIO2_ FLEXIO_ BIT20
IOMUXC_PAD_ENET2_TX_ CTL__ GPIO4_I0_BIT20

IOMUXC_PAD_ENET2_ TXC___ETH1 RGMII_TX_ CLK
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IOMUXC_PAD_ENET2 TXC___ENET CLK_ ROOT
IOMUXC_PAD_ ENET2 TXC__ SAI2 TX BCLK
IOMUXC_PAD_ENET2_ TXC__ FLEXIO2_FLEXIO_BIT21
IOMUXC_PAD_ENET2_TXC__ GPIO4_IO_BIT21
IOMUXC_PAD_ENET2_RX_CTL__ETH1_RGMII_RX_CTL
IOMUXC_PAD_ENET2_RX_CTL__LPUART4_DSR_B
IOMUXC_PAD_ ENET2 RX CTL__SAI2 TX DATA BITO
IOMUXC_PAD_ENET2_ RX_ CTL__ FLEXIO2_ FLEXIO_BIT22
IOMUXC_PAD_ENET2_RX_CTL__ GPIO4_IO_BIT22
IOMUXC_PAD_ENET2_RX_ CTL___ETH1 RMII CRS_DV
IOMUXC_PAD_ENET2_ RXC___ETH1_ RGMII_RX_ CLK
IOMUXC_PAD_ENET2_RXC___ ETH1_RMII_RX_ ER
IOMUXC_PAD_ENET2_ RXC__ SAI2 TX DATA_ BIT1
IOMUXC_PAD_ENET2 RXC__SAI4 RX SYNC
IOMUXC_PAD_ENET2_ RXC__ FLEXIO2_ FLEXIO_BIT23
IOMUXC_PAD_ENET2_RXC__ GPIO4_I0O_BIT23
IOMUXC_PAD_ENET2_RDO0O___ETH1_RGMII_RDO
IOMUXC_PAD ENET2 RDO__ LPUART4 RX
IOMUXC_PAD_ENET2_ RDO0O__ SAI2 TX DATA_ BIT2
IOMUXC_PAD_ENET2_ RDO0O__ SAI4 RX_ BCLK
IOMUXC_PAD_ENET2_RDO0__ FLEXIO2_ FLEXIO_BIT24
IOMUXC_PAD_ENET2_RD0__ GPIO4_10_BIT24
IOMUXC_PAD_ENET2_RDO0O___ETH1_RMII_RXDO0
IOMUXC_PAD_ENET2_ RD1 ETH1 RGMII RD1
IOMUXC_PAD_ ENET2_ RD1 _ SPDIF IN
IOMUXC_PAD_ENET2_RD1__ SAI2 TX DATA_BIT3
IOMUXC_PAD_ENET2_RD1__ SAI4 RX DATA_BITO
IOMUXC_PAD_ENET2_RD1__ FLEXIO2_ FLEXIO_BIT25
IOMUXC_PAD_ENET2_RD1__ GPIO4_I0O_BIT25
IOMUXC_PAD_ENET2_RD1 ETH1 RMII RXD1
IOMUXC_PAD_ENET2 RD2 ETH1 RGMII RD2
IOMUXC_PAD_ENET2_RD2_ LPUART4 _CTS_B

IOMUXC_PAD_ENET2_RD2 _SAI2 MCLK
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IOMUXC_PAD_ ENET2_ RD2 MQS2_ RIGHT
IOMUXC_PAD_ ENET2 RD2 FLEXIO2 FLEXIO_BIT26
IOMUXC_PAD_ENET2_RD2__ GPIO4_IO_BIT26
IOMUXC_PAD_ENET2_RD2__ETH1_RMII_RX_ ER
IOMUXC_PAD ENET2 RD3 ETH1 RGMII RD3
IOMUXC_PAD_ ENET2_ RD3__ SPDIF_OUT
IOMUXC_PAD ENET2 RD3 __SPDIF IN
IOMUXC_PAD_ENET2_RD3___MQS2_LEFT
IOMUXC_PAD_ENET2_RD3__ FLEXIO2_ FLEXIO_BIT27
IOMUXC_PAD_ENET2 RD3 GPIO4 I0_ BIT27
IOMUXC_PAD_SD1_CLK__ FLEXIO1_FLEXIO_BITS8
IOMUXC_PAD SD1 CLK_ _ GPIO3_10_BITS8
IOMUXC_PAD_SD1 CLK USDHC1_CLK
IOMUXC_PAD_SD1 CMD__ USDHC1_ CMD
IOMUXC_PAD_SD1_CMD__ FLEXIO1_ FLEXIO_BIT9
IOMUXC_PAD SD1 CMD__ GPIO3_ 10 BIT9
IOMUXC_PAD_ SD1 DATAO USDHC1 DATAQ
IOMUXC_PAD SD1 DATAO FLEXIO1 FLEXIO BIT10
IOMUXC_PAD_SD1 DATAO0 _ GPIO3_I0_BIT10
IOMUXC_PAD_SD1_DATA1 USDHC1_ DATA1
IOMUXC_PAD_SD1_DATA1__ FLEXIO1_FLEXIO_BIT11
IOMUXC_PAD_SD1_DATA1___ GPIO3_IO_BIT11
IOMUXC_PAD_SD1_DATA2 _ USDHC1_DATA2
IOMUXC_PAD_SD1_DATA2 FLEXIO1 FLEXIO_ BIT12
IOMUXC_PAD_ SD1_DATA2 GPIO3_I0O_BIT12
IOMUXC_PAD_SD1_DATA2 PMIC_READY
IOMUXC_PAD_SD1 DATA3 _ USDHC1 DATA3
IOMUXC_PAD_SD1_DATA3__FLEXSPI1_A SS1 B
IOMUXC_PAD_SD1_DATA3___ FLEXIO1_FLEXIO_BIT13
IOMUXC_PAD_SD1_DATA3 _ GPIO3_IO_BIT13
IOMUXC_PAD_SD1_DATA4 USDHC1_ DATA4
IOMUXC_PAD_SD1_DATA4 _FLEXSPI1_A_ DATA_BIT4

IOMUXC_PAD_SD1_DATA4 FLEXIO1_FLEXIO_ BIT14
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IOMUXC_PAD_SD1_DATA4 GPIO3_IO_BIT14
IOMUXC_PAD_SD1_DATA4 XSPI_DATA_ BIT4
IOMUXC_PAD_SD1 DATA5 USDHC1 DATA5
IOMUXC_PAD_SD1_DATA5 FLEXSPI1_A_ DATA_BIT5
IOMUXC_PAD_SD1_DATA5 _USDHC1_RESET B
IOMUXC_PAD_SD1_DATA5__ FLEXIO1_FLEXIO_BIT15
IOMUXC_PAD_ SD1_DATA5 GPIO3_I0_BIT15
IOMUXC_PAD_SD1_DATA5__ XSPI_DATA_BIT5
IOMUXC_PAD_SD1 DATA6__ USDHC1 DATAG6
IOMUXC_PAD_SD1_DATA6__ FLEXSPI1_A_ DATA_BIT6
IOMUXC_PAD_SD1_DATA6__ USDHC1_CD_B
IOMUXC_PAD_SD1_DATA6__ FLEXIO1_FLEXIO_BIT16
IOMUXC_PAD_SD1 DATA6__ GPIO3_10_BIT16
IOMUXC_PAD_SD1_DATA6__ XSPI_DATA_BIT6
IOMUXC_PAD SD1 DATA7 USDHC1 DATA7
IOMUXC_PAD_SD1_DATA7__ FLEXSPI1_A_ DATA_BIT7
IOMUXC_PAD SD1 DATA7 USDHC1 WP
IOMUXC_PAD SD1 DATA7 FLEXIO1 FLEXIO BIT17
IOMUXC_PAD_SD1 DATA7  GPIO3_10_BIT17
IOMUXC_PAD_SD1_DATA7 _ XSPI_DATA_BIT7
IOMUXC_PAD_SD1 _STROBE__ USDHC1 STROBE
IOMUXC_PAD SD1 STROBE FLEXSPI1 A DQS
IOMUXC_PAD_SD1_STROBE__ FLEXIO1_FLEXIO_BIT18
IOMUXC_PAD_SD1_STROBE___ GPIO3_I0_BIT18
IOMUXC_PAD_SD1 STROBE__ XSPI DQS
IOMUXC_PAD_SD2 VSELECT__ USDHC2 VSELECT
IOMUXC_PAD_SD2_ VSELECT__ USDHC2_ WP
IOMUXC_PAD_SD2 VSELECT__LPTMR2 ALT3
IOMUXC_PAD_SD2_VSELECT___ FLEXIO1_FLEXIO_BIT19
IOMUXC_PAD_SD2 VSELECT___ GPIO3_I0_BIT19
IOMUXC_PAD_ SD2 VSELECT_ _EXT CLK1
IOMUXC_PAD_ SD3_CLK USDHC3_ CLK

IOMUXC_PAD_SD3_CLK__ FLEXSPI1_A_ SCLK
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IOMUXC_PAD_SD3_CLK__ SAI5 TX_ DATA_ BIT1
IOMUXC_PAD_ SD3 CLK SAI5 RX DATA BITO
IOMUXC_PAD_SD3_CLK FLEXIO1 FLEXIO_ BIT20
IOMUXC_PAD_SD3_CLK _ GPIO3_I0_BIT20
IOMUXC_PAD SD3 CLK XSPI CLK
IOMUXC_PAD_SD3_CMD__ USDHC3_CMD
IOMUXC_PAD SD3_CMD__ FLEXSPI1 A SSO_B
IOMUXC_PAD_SD3_CMD__ SAI5 TX DATA_ BIT2
IOMUXC_PAD_SD3_CMD__ SAI5 RX SYNC
IOMUXC_PAD_SD3_CMD__ FLEXIO1_ FLEXIO_BIT21
IOMUXC_PAD SD3_CMD__ GPIO3_ 10 BIT21
IOMUXC_PAD_ SD3_CMD__ XSPI CS
IOMUXC_PAD_SD3 DATAO _ USDHC3_DATA0
IOMUXC_PAD_SD3_DATAO___ FLEXSPI1_A_ DATA_BITO
IOMUXC_PAD_SD3 DATAO0 SAI5 TX DATA BIT3
IOMUXC_PAD_SD3_DATAO0__ SAI5_ RX BCLK
IOMUXC_PAD_SD3_DATAO0___ FLEXIO1_FLEXIO_BIT22
IOMUXC_PAD SD3_DATAO  GPIO3_I0_ BIT22
IOMUXC_PAD_SD3_DATAO__ XSPI_DATA_ BITO
IOMUXC_PAD_ SD3 DATA1 USDHC3 DATA1
IOMUXC_PAD_SD3_DATA1 _FLEXSPI1_A_ DATA_BIT1
IOMUXC_PAD_SD3_DATA1__ SAI5_ RX DATA_BIT1
IOMUXC_PAD_SD3_DATA1__ SAI5_TX_ DATA_BITO
IOMUXC_PAD_SD3_DATA1 FLEXIO1_ FLEXIO_BIT23
IOMUXC_PAD_SD3 DATA1 GPIO3_10_BIT23
IOMUXC_PAD_SD3_DATA1__ XSPI_DATA_BIT1
IOMUXC_PAD_SD3_DATA2 USDHC3_ DATA?2
IOMUXC_PAD_SD3_DATA2 FLEXSPI1_A_ DATA_BIT2
IOMUXC_PAD_SD3_DATA2__ SAI5_ RX_DATA_BIT2
IOMUXC_PAD_SD3_DATA2 SAI5_ TX SYNC
IOMUXC_PAD_ SD3_DATA2 FLEXIO1 FLEXIO_ BIT24
IOMUXC_PAD_SD3_DATA2 GPIO3_I0_BIT24

IOMUXC_PAD_SD3_DATA2 XSPI _DATA_BIT2
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IOMUXC_PAD_SD3_DATA3___ USDHC3_DATA3
IOMUXC_PAD_SD3_DATA3 _FLEXSPI1 A DATA_ BIT3
IOMUXC_PAD_SD3_DATA3 SAI5_ RX DATA BIT3
IOMUXC_PAD_SD3_DATA3 _ SAI5 TX BCLK
IOMUXC_PAD_SD3_DATA3__ FLEXIO1_FLEXIO_BIT25
IOMUXC_PAD_SD3_DATA3  GPIO3_I0_BIT25
IOMUXC_PAD_ SD3_DATA3 _ XSPI DATA BIT3
IOMUXC_PAD_XSPI1_DATA(O__ FLEXSPI1 A DATA_ BITO
IOMUXC_PAD_XSPI1_DATAO__ SAI2_TX_ DATA_ BIT4
IOMUXC_PAD_XSPI1_DATAO0__ SAI4 TX_ BCLK
IOMUXC_PAD_XSPI1_DATAO__ SAI4_RX_DATA_BIT1
IOMUXC_PAD_XSPI1_DATAO__ XSPI_DATA_BITO
IOMUXC_PAD_XSPI1_DATAO0__ GPIO5_I0_BITO
IOMUXC_PAD_XSPI1_DATA1__ FLEXSPI1_A_ DATA_ BIT1
IOMUXC_PAD_XSPI1_DATA1 _SAI2 TX_ DATA_ BIT5
IOMUXC_PAD_XSPI1_DATA1__ SAI4 TX_SYNC
IOMUXC_PAD_XSPI1_DATA1__ SAI4_TX DATA_BIT1
IOMUXC_PAD_ XSPI1 DATA1 XSPI DATA BIT1
IOMUXC_PAD_XSPI1_DATA1 _ GPIO5_I0O_BIT1
IOMUXC_PAD_XSPI1_DATA2 FLEXSPI1 A DATA BIT2
IOMUXC_PAD_XSPI1_DATA2 SAI2_ TX_ DATA_BIT6
IOMUXC_PAD_XSPI1_DATA2 _SAI4 TX_DATA_BITO
IOMUXC_PAD_XSPI1_DATA2__ XSPI_DATA_BIT2
IOMUXC_PAD_XSPI1_DATA2 GPIO5_I10_BIT2
IOMUXC_PAD_XSPI1_DATA3 FLEXSPI1 A DATA BIT3
IOMUXC_PAD_XSPI1_DATA3 _ SAI2_ TX_ DATA_ BIT7
IOMUXC_PAD_XSPI1_DATA3__SAI4 RX_DATA_BITO
IOMUXC_PAD_XSPI1_DATA3 _ XSPI_DATA_BIT3
IOMUXC_PAD_XSPI1 _DATA3 GPIO5_10_BIT3
IOMUXC_PAD_XSPI1_DATA4 FLEXSPI1_ A DATA BIT4
IOMUXC_PAD_XSPI1_DATA4 SAI5 TX_ DATA BITO
IOMUXC_PAD_XSPI1_DATA4 _ SAI5_ RX_ DATA_BIT1

IOMUXC_PAD_XSPI1_DATA4 XSPI _DATA_ BIT4
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IOMUXC_PAD_XSPI1_DATA4 GPIO5_10_BIT4
IOMUXC_PAD_XSPI1_DATA5 FLEXSPI1 A DATA BIT5
IOMUXC_PAD_XSPI1 _DATA5 SAI5_ TX SYNC
IOMUXC_PAD_XSPI1_DATA5_ _ SAI5__RX_DATA_BIT2
IOMUXC_PAD_XSPI1_DATA5 SAI2__RX_ DATA_BIT6
IOMUXC_PAD_XSPI1_DATA5__ XSPI_DATA_BIT5
IOMUXC_PAD_XSPI1 _DATA5 GPIO5 10_BIT5
IOMUXC_PAD_XSPI1_DATA6__ FLEXSPI1 A DATA_ BIT6
IOMUXC_PAD_XSPI1 _DATA6  SAI5 TX BCLK
IOMUXC_PAD_XSPI1 DATA6 _ SAI5_ RX DATA BIT3
IOMUXC_PAD_XSPI1_DATA6__ SAI2_ RX_DATA_BIT7
IOMUXC_PAD_XSPI1_DATA6__ XSPI_DATA_BIT6
IOMUXC_PAD_XSPI1_DATA6__ GPIO5_IO_BIT6
IOMUXC_PAD_XSPI1_DATA7 _FLEXSPI1_A_ DATA_ BIT7
IOMUXC_PAD_ XSPI1 DATA7 SAI5 RX DATA BITO
IOMUXC_PAD_XSPI1_DATA7__ SAI5_TX_ DATA_BIT1
IOMUXC_PAD_XSPI1_DATA7__ XSPI_DATA_BIT7
IOMUXC_PAD_ XSPI1 _DATA7 GPIO5 10_BIT7
IOMUXC_PAD_XSPI1_DQS__ FLEXSPI1_A_ DQS
IOMUXC_PAD_ XSPI1 DQS SAI5 RX SYNC
IOMUXC_PAD_XSPI1_DQS__ SAI5_TX DATA_BIT2
IOMUXC_PAD_XSPI1_DQS__ SAI2_RX DATA BIT6
IOMUXC_PAD_ XSPI1 _DQS XSPI DQS
IOMUXC_PAD_XSPI1_DQS__ GPIO5_I0O_BIT8
IOMUXC_PAD_XSPI1 _SCLK FLEXSPI1 A SCLK
IOMUXC_PAD_XSPI1_SCLK__ SAI2__RX DATA_BIT4
IOMUXC_PAD_XSPI1 _SCLK _SAI4 RX SYNC
IOMUXC_PAD XSPI1 SCLK EARC DC_HPD IN
IOMUXC_PAD_ XSPI1 _SCLK_ _ XSPI CLK
IOMUXC_PAD_XSPI1_SCLK___ GPIO5_I0_BIT9
IOMUXC_PAD_ XSPI1 SS0_ B FLEXSPI1 A SSO_B
IOMUXC_PAD_XSPI1_SS0_ B SAI2 RX DATA BIT5

IOMUXC_PAD_XSPI1_SS0_B_ SAI4 RX_ BCLK
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IOMUXC_PAD_XSPI1_SS0_B EARC_CEC_OUT
IOMUXC_PAD_XSPI1 _SS0_ B XSPI CS
IOMUXC_PAD_XSPI1_SS0_ B GPIO5_ 10 _BIT10
IOMUXC_PAD_XSPI1 SS1 B FLEXSPI1 A SS1 B
IOMUXC_PAD XSPI1 SS1 B SAI5 RX BCLK
IOMUXC_PAD_XSPI1_SS1 B SAI5 TX DATA BIT3
IOMUXC_PAD_ XSPI1 _SS1 B SAI2 RX DATA BIT7
IOMUXC_PAD_XSPI1 _SS1 B GPIO5_I0_BIT11
IOMUXC_PAD_SD2 CD_B USDHC2_CD_B
IOMUXC_PAD_SD2 CD_B NETC_TMR_1588 TRIG1
IOMUXC_PAD SD2 CD B I3C2 SCL
IOMUXC_PAD_SD2_ CD_B__ FLEXIO1_FLEXIO_BITO0
IOMUXC_PAD_SD2 CD_B_ GPIO3_IO_BITO
IOMUXC_PAD_SD2 CLK USDHC2_ CLK
IOMUXC_PAD SD2 CLK NETC_TMR 1588 PP1
IOMUXC_PAD_SD2 CLK__ I3C2_SDA
IOMUXC_PAD_SD2_ CLK__ FLEXIO1_FLEXIO_BIT1
IOMUXC_PAD SD2 CLK_ _ GPIO3 10 BIT1
IOMUXC_PAD_SD2 CLK__OBSERVE 0
IOMUXC_PAD SD2 CMD__ USDHC2 CMD
IOMUXC_PAD_SD2 CMD__ NETC_TMR_ 1588 TRIG2
IOMUXC_PAD SD2 CMD__ I3C2 PUR
IOMUXC_PAD SD2 CMD__ 13C2_PUR_B
IOMUXC_PAD_SD2 CMD__ FLEXIO1 FLEXIO_ BIT2
IOMUXC_PAD_SD2 CMD__ GPIO3_10_BIT2
IOMUXC_PAD_SD2 CMD__ OBSERVE 1
IOMUXC_PAD_SD2 DATAO0 _ USDHC2 DATA0
IOMUXC_PAD_SD2 DATA0 _ NETC_TMR_ 1588 PP2
IOMUXC_PAD_SD2_DATAO0___ CAN2_TX
IOMUXC_PAD_SD2 DATAO__ FLEXIO1_ FLEXIO_BIT3
IOMUXC_PAD_SD2 DATAO  GPIO3_10_BIT3
IOMUXC_PAD_SD2 DATAO  OBSERVE_ 2

IOMUXC_PAD_SD2 DATA1 _ USDHC2 DATA1
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IOMUXC_PAD_SD2 DATA1 _NETC_TMR_ 1588 CLK
IOMUXC_PAD_ SD2 DATA1 CAN2_RX
IOMUXC_PAD_SD2_ DATA1 _ FLEXIO1_FLEXIO_BIT4
IOMUXC_PAD_SD2 DATA1  GPIO3_10_BIT4
IOMUXC_PAD_SD2 DATA2 USDHC2_ DATA2
IOMUXC_PAD_SD2 DATA2 NETC_TMR_ 1588 PP3
IOMUXC_PAD_ SD2 DATA2 MQS2 RIGHT
IOMUXC_PAD_SD2_ DATA2 FLEXIO1_FLEXIO_BIT5
IOMUXC_PAD_SD2 DATA2 GPIO3_I0_BIT5
IOMUXC_PAD_SD2 DATA3 USDHC2 DATA3
IOMUXC_PAD_SD2_ DATA3__ LPTMR2_ALT1
IOMUXC_PAD_SD2_DATA3___MQS2_LEFT
IOMUXC_PAD_SD2 DATA3 NETC_TMR 1588 ALARMI1
IOMUXC_PAD_SD2_ DATA3___ FLEXIO1_FLEXIO_BIT6
IOMUXC_PAD_ SD2 DATA3 GPIO3_10_BIT6
IOMUXC_PAD SD2 RESET B USDHC2 RESET B
IOMUXC_PAD_SD2_RESET_B__ LPTMR2_ALT2
IOMUXC_PAD SD2 RESET B NETC TMR_ 1588 GCLK
IOMUXC_PAD_SD2_ RESET_B__ FLEXIO1_ FLEXIO_BIT7
IOMUXC_PAD_ SD2 RESET B GPIO3 10_BIT7
IOMUXC_PAD_12C1_SCL__ LPI2C1_SCL
IOMUXC_PAD I2C1_SCL__ I3C1 SCL
IOMUXC_PAD I2C1_SCL__ LPUART1 DCD_B
IOMUXC_PAD_I2C1_SCL__ TPM2 CHO

IOMUXC_PAD_ 12C1_SCL__ UART RX
IOMUXC_PAD_12C1_SCL__ GPIO1 _10_BITO
IOMUXC_PAD_12C1_SDA_ LPI2C1_SDA
IOMUXC_PAD I2C1 SDA  1I3C1_SDA
IOMUXC_PAD I2C1_SDA__LPUART1 RIN_B
IOMUXC_PAD_I2C1_SDA__ TPM2_ CHI1
IOMUXC_PAD_ 12C1_SDA  UART TX
IOMUXC_PAD_12C1_SDA_ GPIO1_IO_BIT1

IOMUXC_PAD_I2C2_SCL__ LPI2C2_SCL
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IOMUXC_PAD_I2C2_SCL__ I3C1_PUR
IOMUXC_PAD_ 12C2_SCL__ LPUART2 DCD_B
IOMUXC_PAD_12C2_SCL__ TPM2 CH2
IOMUXC_PAD_12C2_SCL__ SAI1_RX SYNC
IOMUXC_PAD I2C2 SCL__ GPIO1 IO_BIT2
IOMUXC_PAD_1I2C2_SCL__ I13C1_PUR_B
IOMUXC_PAD I2C2_SDA__ LPI2C2_SDA
IOMUXC_PAD_12C2_SDA_ LPUART2 RIN B
IOMUXC_PAD_12C2_SDA  TPM2 CH3
IOMUXC_PAD_12C2_SDA_ SAI1 RX BCLK
IOMUXC_PAD I2C2_SDA  GPIO1_ IO BIT3
IOMUXC_PAD UART1 RXD LPUART1 RX
IOMUXC_PAD_UART1_RXD_ _ S400_ UART RX
IOMUXC_PAD_UART1_RXD LPSPI2 SIN
IOMUXC_PAD_ UART1 RXD TPM1 CHO
IOMUXC_PAD_UART1_RXD__ GPIO1_IO_BIT4
IOMUXC_PAD_UART1_TXD__ LPUART1_TX
IOMUXC_PAD UART1 TXD_ _ S400 UART TX
IOMUXC_PAD_UART1_TXD__ LPSPI2_PCSO
IOMUXC_PAD_UART1 _TXD_ _TPM1 CHI1
IOMUXC_PAD_UART1 TXD__ GPIO1_IO_BIT5
IOMUXC_PAD_UART2_RXD_ _ LPUART2 RX
IOMUXC_PAD UART2 RXD LPUART1 CTS B
IOMUXC_PAD_ UART2 RXD__ LPSPI2 SOUT
IOMUXC_PAD UART2 RXD_ _ TPM1 CH2
IOMUXC_PAD_UART2 RXD_  SAI1 MCLK
IOMUXC_PAD_UART2_RXD GPIO1_IO_BIT6
IOMUXC_PAD_UART2 _TXD__ LPUART2 TX
IOMUXC_PAD UART2 TXD _LPUART1 RTS B
IOMUXC_PAD_UART2 TXD__ LPSPI2 SCK
IOMUXC_PAD_ UART2 TXD_ _ TPM1_ CH3
IOMUXC_PAD_UART2 TXD GPIO1 I0_ BIT7

IOMUXC_PAD_PDM_CLK_ _PDM_CLK
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IOMUXC_PAD_PDM_CLK _MQS1_LEFT
IOMUXC_PAD PDM_CLK LPTMR1_AILT1
IOMUXC_PAD_PDM_CLK_ _ GPIO1 10_BITS
IOMUXC_PAD_PDM_CLK__ CAN1_TX
IOMUXC_PAD_PDM_BIT_STREAMO___ PDM_BIT_STREAM_ BITO0
IOMUXC_PAD PDM_BIT STREAMO _ MQS1 RIGHT
IOMUXC_PAD PDM_BIT STREAMO _LPSPI1_ PCS1
IOMUXC_PAD_PDM_BIT_ STREAMO__ TPM1 EXTCLK
IOMUXC_PAD_PDM_BIT_STREAMO___LPTMR1_ALT2
IOMUXC_PAD_PDM_BIT STREAMO__ GPIO1 IO _BIT9
IOMUXC_PAD_PDM_BIT_STREAMO__ CAN1_RX
IOMUXC_PAD_PDM_BIT_STREAM1___ PDM_BIT_STREAM_BIT1
IOMUXC_PAD_PDM_BIT STREAM1 NMI_ GLUE_NMI
IOMUXC_PAD_PDM_BIT_STREAM1 _LPSPI2 PCS1
IOMUXC_PAD_PDM_BIT STREAM1 _TPM2 EXTCLK
IOMUXC_PAD_PDM_BIT_STREAM1__LPTMR1_ALT3
IOMUXC_PAD_PDM_BIT_STREAM1__ GPIO1_IO_BIT10
IOMUXC_PAD PDM_BIT STREAM1 EXT CLK1
IOMUXC_PAD_SAIl_TXFS__SAIl_TX SYNC
IOMUXC_PAD_SAIl_TXFS_ _SAIl_TX DATA BIT1
IOMUXC_PAD_SAIl TXFS LPSPI1_PCS0
IOMUXC_PAD_SAI1_TXFS__LPUART2_DTR_B
IOMUXC_PAD_SAI1_TXFS___MQS1_LEFT
IOMUXC_PAD_SAIl_TXFS_ _GPIO1_IO_BIT11
IOMUXC_PAD_SAIl _TXC__ SAIl1 TX BCLK
IOMUXC_PAD_SAIl TXC LPUART2 CTS B
IOMUXC_PAD_SAIl_TXC__LPSPI1_SIN
IOMUXC_PAD_SAIl _TXC___LPUART1 _DSR_B
IOMUXC_PAD_SAIl TXC__ CAN1_RX
IOMUXC_PAD_SAIl _TXC__ GPIO1_IO_BIT12
IOMUXC_PAD_SAIl_TXDO0__ SAI1_TX_ DATA_ BITO
IOMUXC_PAD_SAIl TXDO_ _LPUART2 RTS B

IOMUXC_PAD_SAIl_TXDO0__ LPSPI1_SCK
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IOMUXC_PAD_SAIl_TXDO__LPUART1 _DTR_B
IOMUXC_PAD_SAIl_TXDO__CAN1_TX
IOMUXC_PAD_SAIl TXDO _ GPIO1_10_BIT13
IOMUXC_PAD_SAI1 RXDO0O SAI1 RX DATA BITO
IOMUXC_PAD_SAI1 _RXDO _ SAIl MCLK
IOMUXC_PAD_SAI1_RXDO__ LPSPI1_SOUT
IOMUXC_PAD_ SAIl _RXDO _LPUART2 DSR_ B
IOMUXC_PAD_SAIl1 RXDO0O MQS1 RIGHT
IOMUXC_PAD_SAIl RXDO0 GPIO1_I0_BIT14
IOMUXC_PAD_WDOG_ANY_ _ WDOG_ANY
IOMUXC_PAD_WDOG_ANY__ FCCU_EOUT1
IOMUXC_PAD WDOG_ANY_  GPIO1_I0_BIT15
IOMUXC_PAD_MUX_ MODE MASK
IOMUXC_PAD_ MUX_ MODE_SHIFT

IOMUXC_PAD_MUX_MODE(X)

IOMUXC_PAD_SION_MASK
IOMUXC_PAD_SION_SHIFT
IOMUXC_PAD_ SION(X)
IOMUXC_PAD_DSE_MASK
IOMUXC_PAD_DSE_SHIFT
IOMUXC_PAD_ DSE(X)
IOMUXC_PAD_FSEL1_MASK
IOMUXC_PAD_FSEL1_SHIFT
IOMUXC_PAD_FSEL1(x)
IOMUXC_PAD_PU_MASK
IOMUXC_PAD_PU_SHIFT
IOMUXC_PAD_PU(x)
IOMUXC_PAD_PD_MASK
IOMUXC_PAD_PD_SHIFT
IOMUXC_PAD_PD(x)
IOMUXC_PAD_OD_MASK
IOMUXC_PAD_OD_SHIFT

IOMUXC_PAD_OD(X)

420

Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

IOMUXC_PAD_HYS_MASK
IOMUXC_PAD_HYS_ SHIFT
IOMUXC_PAD_HYS(x)
IOMUXC_PAD_APC_MASK
IOMUXC_PAD_APC_SHIFT
IOMUXC_PAD_ APC(X)

FSL__COMPONENT _ID

2.34 IRQSTEER: Interrupt Request Steering Driver

void IRQSTEER,_ Init(IRQSTEER_Type *base)
Initializes the IRQSTEER module.

This function enables the clock gate for the specified IRQSTEER.
Parameters
* base — IRQSTEER peripheral base address.

void TRQSTEER,_ Deinit(IRQSTEER_Type *base)
Deinitializes an IRQSTEER instance for operation.

The clock gate for the specified IRQSTEER is disabled.
Parameters
* base — IRQSTEER peripheral base address.

static inline void IRQSTEER,_EnableInterrupt(IRQSTEER_Type *base, IRQn_Type irq)
Enables an interrupt source.

Parameters
* base — IRQSTEER peripheral base address.
* irq — Interrupt to be routed. The interrupt must be an IRQSTEER source.

static inline void IRQSTEER,_ DisableInterrupt(IRQSTEER_Type *base, IRQn_Type irq)
Disables an interrupt source.

Parameters
* base — IRQSTEER peripheral base address.
* irq — Interrupt source number. The interrupt must be an IRQSTEER source.

static inline bool IRQSTEER_ InterruptIsEnabled(IRQSTEER_Type *base, IRQn_Type irq)
Check if an interrupt source is enabled.

Parameters
* base — IRQSTEER peripheral base address.
* irq — Interrupt to be queried. The interrupt must be an IRQSTEER source.

Returns
true if the interrupt is not masked, false otherwise.
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static inline void IRQSTEER_ SetInterrupt(IRQSTEER_Type *base, IRQn_Type irq, bool set)
Sets/Forces an interrupt.

Note: This function is not affected by the function IRQSTEER_DisableInterrupt and IRQS-
TEER_Enablelnterrupt.

Parameters
* base — IRQSTEER peripheral base address.
* irq— Interrupt to be set/forced. The interrupt must be an IRQSTEER source.

* set — Switcher of the interrupt set/force function. “true” means to set.
“false” means not (normal operation).

static inline void IRQSTEER, EnableMasterInterrupt(IRQSTEER_Type *base,
irqsteer_int_master_t intMasterIndex)
Enables a master interrupt. By default, all the master interrupts are enabled.

For example, to enable the interrupt sources of master 1:

IRQSTEER_ EnableMasterInterrupt(IRQSTEER_M4_ 0, kKIRQSTEER_ InterruptMasterl);

Parameters
* base — IRQSTEER peripheral base address.

* intMasterIndex — Master index of interrupt sources to be routed, options
available in enumeration irqsteer_int_master_t.

static inline void IRQSTEER_ DisableMasterInterrupt(IRQSTEER_Type *base,
irqsteer_int_master_t intMasterIndex)
Disables a master interrupt.

For example, to disable the interrupt sources of master 1:

IRQSTEER_ DisableMasterInterrupt(IRQSTEER_M4_ 0, kKIRQSTEER, InterruptMasterl);

Parameters
* base — IRQSTEER peripheral base address.

¢ intMasterIndex — Master index of interrupt sources to be disabled, options
available in enumeration irqsteer_int_master_t.

static inline bool IRQSTEER_ IsInterruptSet(IRQSTEER_Type *base, IRQn_Type irq)
Checks the status of one specific IRQSTEER interrupt.

For example, to check whether interrupt from output 0 of Display 1 is set:

if (IRQSTEER_ IsInterruptSet(IRQSTEER_ DISPLAY1_INT_OUTO0)

Parameters

* base — IRQSTEER peripheral base address.
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* irq — Interrupt source status to be checked. The interrupt must be an IRQS-
TEER source.

Returns
The interrupt status. “true” means interrupt set. “false” means not.
static inline bool IRQSTEER _ IsMasterInterruptSet(IRQSTEER _Type *base)

Checks the status of IRQSTEER master interrupt. The master interrupt status represents at
least one interrupt is asserted or not among ALL interrupts.

Note: The master interrupt status is not affected by the function IRQS-
TEER_DisableMasterInterrupt.

Parameters
* base — IRQSTEER peripheral base address.
Returns
The master interrupt status. “true” means at least one interrupt set. “false”
means not.

static inline uint32_t IRQSTEER_ GetGroupInterruptStatus(IRQSTEER_Type *base,
irqsteer_int_group_t intGroupIndex)

Gets the status of IRQSTEER group interrupt. The group interrupt status represents all the
interrupt status within the group specified. This API aims for facilitating the status return
of one set of interrupts.

Parameters
* base — IRQSTEER peripheral base address.
¢ intGroupIndex — Index of the interrupt group status to get.

Returns
The mask of the group interrupt status. Bit[n] set means the source with bit
offset n in group intGroupIndex of IRQSTEER is asserted.

IRQn_Type IRQSTEER,_ GetMasterNextInterrupt(IRQSTEER_Type *base, irqsteer_int_master._t
intMasterIndex)

Gets the next interrupt source (currently set) of one specific master.
Parameters
* base — IRQSTEER peripheral base address.

* intMasterIndex — Master index of interrupt sources, options available in
enumeration irgsteer_int_master_t.

Returns
The current set next interrupt source number of one specific master. Return
IRQSTEER_INT _Invalid if no interrupt set.

uint32_t IRQSTEER_ GetMasterIrqCount(IRQSTEER_Type *base, irqsteer_int_master._t
intMasterIndex)

Get the number of interrupt for a given master.
Parameters
* base — IRQSTEER peripheral base address.

* intMasterIndex — Master index of interrupt sources, options available in
enumeration irgsteer_int_master_t.

Returns
Number of interrupts for a given master.
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uint64_t IRQSTEER_ GetMasterInterruptsStatus(IRQSTEER_Type *base, irqsteer_int_master._t

intMasterIndex)
Get the status of the interrupts a master is in charge of.

What this function does is it takes the CHn_STATUS registers associated with the interrupts
a master is in charge of and puts them in 64-bit variable. The order they are put in the
64-bit variable is the following: CHn_STATUS[i] : CHn_STATUSI[i + 1], where CHn_STATUS[i
+ 1] is placed in the least significant half of the 64-bit variable. Assuming a master is in
charge of 64 interrupts, the user may use the result of this function as such: BIT(i) & IRQS-

TEER_GetMasterInterrupts() to check if interrupt i is asserted.

Parameters

* base — IRQSTEER peripheral base address.

* intMasterIndex — Master index of interrupt sources, options available in

enumeration irgsteer_int_master_t.

Returns

64-bit variable containing the status of the interrupts a master is in charge of.
FSL_IRQSTEER_DRIVER_VERSION

Driver version.

enum _ irqgsteer__int_ group

IRQSTEER interrupt groups.
Values:

enumerator kIRQSTEER, InterruptGroup0
Interrupt Group 0: interrupt source 31 -0
enumerator kIRQSTEER,_ InterruptGroupl
Interrupt Group 1: interrupt source 63 - 32
enumerator kIRQSTEER,_ InterruptGroup2
Interrupt Group 2: interrupt source 95 - 64
enumerator kIRQSTEER, InterruptGroup3
Interrupt Group 3: interrupt source 127 - 96
enumerator kIRQSTEER, InterruptGroup4
Interrupt Group 4: interrupt source 159 - 128
enumerator KIRQSTEER._ InterruptGroupb
Interrupt Group 5: interrupt source 191 - 160
enumerator KIRQSTEER._ InterruptGroup6
Interrupt Group 6: interrupt source 223 - 192
enumerator KIRQSTEER._InterruptGroup7
Interrupt Group 7: interrupt source 255 - 224
enumerator KIRQSTEER._ InterruptGroup8
Interrupt Group 8: interrupt source 287 - 256
enumerator KIRQSTEER._ InterruptGroup9
Interrupt Group 9: interrupt source 319 - 288
enumerator KIRQSTEER _ InterruptGroupl0
Interrupt Group 10: interrupt source 351 - 320

enumerator kIRQSTEER, InterruptGroupll
Interrupt Group 11: interrupt source 383 - 352
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enumerator kIRQSTEER,_ InterruptGroup12
Interrupt Group 12: interrupt source 415 - 384

enumerator kIRQSTEER,_ InterruptGroup13
Interrupt Group 13: interrupt source 447 - 416
enumerator kIRQSTEER,_ InterruptGroupl4
Interrupt Group 14: interrupt source 479 - 448
enumerator kIRQSTEER,_ InterruptGroupl5
Interrupt Group 15: interrupt source 511 - 480
enum _ irqsteer_int_ master
IRQSTEER master interrupts mapping.
Values:
enumerator KIRQSTEER._ InterruptMaster(
Interrupt Master 0: interrupt source 63 - 0
enumerator KIRQSTEER_ InterruptMasterl
Interrupt Master 1: interrupt source 127 - 64
enumerator kIRQSTEER,_ InterruptMaster2
Interrupt Master 2: interrupt source 191 - 128
enumerator KIRQSTEER._ InterruptMaster3
Interrupt Master 3: interrupt source 255 - 192
enumerator kIRQSTEER,_ InterruptMaster4
Interrupt Master 4: interrupt source 319 - 256
enumerator KIRQSTEER_ InterruptMasterb
Interrupt Master 5: interrupt source 383 - 320
enumerator kIRQSTEER,_ InterruptMaster6
Interrupt Master 6: interrupt source 447 - 384
enumerator KIRQSTEER _InterruptMaster?
Interrupt Master 7: interrupt source 511 - 448
typedef enum _irgsteer_int_group irqsteer_int_group t
IRQSTEER interrupt groups.
typedef enum _irqgsteer_int_master irqsteer__int__master_t
IRQSTEER master interrupts mapping.
FSL_TRQSTEER,_USE_DRIVER_IRQ_HANDLER
Use the IRQSTEER driver IRQ Handler or not.

When define as 1, IRQSTEER driver implements the IRQSTEER ISR, otherwise user shall
implement it. Currently the IRQSTEER ISR is only available for Cortex-M platforms.
FSL_IRQSTEER_ENABLE MASTER _INT
IRQSTEER _Init/IRQSTEER_Deinit enables/disables IRQSTEER master interrupt or not.
When define as 1, IRQSTEER_Init will enable the IRQSTEER master interrupt in system level
interrupt controller (such as NVIC, GIC), IRQSTEER_Deinit will disable it. Otherwise IRQS-
TEER_Init/IRQSTEER_Deinit won’t touch.
IRQSTEER_INT_SRC_REG_WIDTH
IRQSTEER interrupt source register width.
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IRQSTEER_INT MASTER AGGREGATED INT NUM
IRQSTEER aggregated interrupt source number for each master.

IRQSTEER_INT SRC_REG_INDEX(irq)
IRQSTEER interrupt source mapping register index.

IRQSTEER_INT SRC_BIT_OFFSET(irq)
IRQSTEER interrupt source mapping bit offset.

IRQSTEER_INT_SRC_NUM(regIndex, bitOffset)
IRQSTEER interrupt source number.

2.35 ISI: Image Sensing Interface

void IST_ Init(ISI_Type *base)
Initializes the ISI peripheral.

This function ungates the ISI clock, it should be called before any other ISI functions.
Parameters
* base — ISI peripheral base address.

void ISI_ Deinit(ISI_Type *base)
Deinitializes the ISI peripheral.

This function gates the ISI clock.
Parameters
* base — ISI peripheral base address.

void ISI_ Reset(ISI_Type *base)
Reset the ISI peripheral.

This function resets the ISI channel processing pipeline similar to a hardware reset. The
channel will need to be reconfigured after reset before it can be used.

Parameters
* base — ISI peripheral base address.

static inline uint32_t IST_ EnableInterrupts(ISI_Type *base, uint32_t mask)
Enables ISI interrupts.

Parameters
* base — ISI peripheral base address
* mask — Interrupt source, OR’ed value of _isi_interrupt.

Returns
OR’ed value of the enabled interrupts before calling this function.

static inline uint32_t ISI_ DisableInterrupts(ISI_Type *base, uint32_t mask)
Disables ISI interrupts.

Parameters
* base — ISI peripheral base address
* mask — Interrupt source, OR’ed value of _isi_interrupt.

Returns
OR’ed value of the enabled interrupts before calling this function.
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static inline uint32_t IST_ GetInterruptStatus(ISI_Type *base)
Get the ISI interrupt pending flags.

All interrupt pending flags are returned, upper layer could compare with the OR’ed value
of _isi_interrupt. For example, to check whether memory read completed, use like this:

uint32 t mask = ISI GetInterruptStatus(ISI);
if (mask & kISI_MemReadCompletedInterrupt)

{

memory read completed

}

Parameters
* base — ISI peripheral base address

Returns
The OR’ed value of the pending interrupt flags. of _isi_interrupt.

static inline void IST_ ClearInterruptStatus(ISI_Type *base, uint32_t mask)
Clear ISI interrupt pending flags.

This function could clear one or more flags at one time, the flags to clear are passed in as
an OR’ed value of _isi_interrupt. For example, to clear both line received interrupt flag and
frame received flag, use like this:

ISI_ ClearInterruptStatus(ISI, kKISI_LineReceivedInterrupt | kKISI FrameReceivedInterrupt);

Parameters
* base — ISI peripheral base address
» mask — The flags to clear, it is OR’ed value of _isi_interrupt.

void ISI_ SetScalerConfig(ISI_Type *base, uint16_t inputWidth, uint16_t inputHeight, uint16_t
outputWidth, uint16_t outputHeight)

Set the ISI channel scaler configurations.

This function sets the scaling configurations. If the ISI channel is bypassed, then the scaling
feature could not be used.

ISI only supports down scaling but not up scaling.

Note: Total bytes in one line after down scaling must be more than 256 bytes.

Parameters
* base — ISI peripheral base address
* inputWidth — Input image width.
* inputHeight — Input image height.
* outputWidth — Output image width.
* outputHeight — Output image height.

void ISI_SetColorSpaceConversionConfig(ISI_Type *base, const isi_csc_config_t *config)
Set the ISI color space conversion configurations.

This function sets the color space conversion configurations. After setting the configura-
tion, use the function ISI_EnableColorSpaceConversion to enable this feature. If the ISI
channel is bypassed, then the color space conversion feature could not be used.

Parameters
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* base — ISI peripheral base address
* config — Pointer to the configuration structure.

void ISI__ColorSpaceConversionGetDefaultConfig(isi_csc_config_t *config)
Get the ISI color space conversion default configurations.

The default value is:

config->mode = kISI_CscYUV2RGB;
config->A1 = 0.0;
config->A2 = 0.0;
config->A3 = 0.0;
config->B1 = 0.0;
config->B2 = 0.0;
config->B3 = 0.0;
config->C1 = 0.0;
config->C2 = 0.0;
config->C3 = 0.0;
config->D1 = 0;
config->D2 = 0;
config->D3 = 0;

Parameters
* config — Pointer to the configuration structure.

static inline void ISI_ EnableColorSpaceConversion(ISI_Type *base, bool enable)
Enable or disable the ISI color space conversion.

If the ISI channel is bypassed, then the color space conversion feature could not be used
even enable using this function.

Note: The CSC is enabled by default. Disable it if it is not required.

Parameters
* base — ISI peripheral base address
* enable — True to enable, false to disable.

void ISI_SetCropConfig(ISI_Type *base, const isi_crop_config t *config)
Set the ISI cropping configurations.
This function sets the cropping configurations. After setting the configuration, use the func-

tion ISI_EnableCrop to enable the feature. Cropping still works when the ISI channel is
bypassed.

Note: The upper left corner and lower right corner should be configured base on the image
resolution output from the scaler.

Parameters
* base — ISI peripheral base address
* config — Pointer to the configuration structure.

void ISI_ CropGetDefaultConfig(isi_crop_config_t *config)
Get the ISI cropping default configurations.

The default value is:
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config->upperLeftX = 0U;
config->upperLeftY = 0U;
config->lowerRightX = 0U;
config->lowerRightY = 0U;

Parameters
* config — Pointer to the configuration structure.

static inline void ISI_ EnableCrop(ISI_Type *base, bool enable)
Enable or disable the ISI cropping.

If the ISI channel is bypassed, the cropping still works.
Parameters
* base — ISI peripheral base address
* enable — True to enable, false to disable.

static inline void ISI_ SetGlobal Alpha(ISI_Type *base, uint8_t alpha)
Set the global alpha value.

Parameters
* base — ISI peripheral base address
* alpha — The global alpha value.

static inline void ISI_ EnableGlobalAlpha(ISI_Type *base, bool enable)
Enable the global alpha insertion.

Alpha still works when channel bypassed.
Parameters
* base — ISI peripheral base address
* enable — True to enable, false to disable.

void ISI_ SetRegionAlphaConfig(ISI_Type *base, uint8_t index, const isi_region_alpha_config t
*config)

Set the alpha value for region of interest.
Set the alpha insertion configuration for specific region of interest. The function

ISI_EnableRegionAlpha could be used to enable the alpha insertion. Alpha insertion still
works when channel bypassed.

Note: The upper left corner and lower right corner should be configured base on the image
resolution output from the scaler.

Parameters
* base — ISI peripheral base address
* index — Index of the region of interest, Could be 0, 1, 2, and 3.
* config — Pointer to the configuration structure.

void ISI_RegionAlphaGetDefaultConfig(isi_region_alpha_config_t *config)
Get the regional alpha insertion default configurations.

The default configuration is:
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config->upperLeftX = 0U;

config->upperLeftY = 0U;

config->lowerRightX = 0U;
config->lowerRightY = 0U;
config->alpha = 0U;

Parameters
* config — Pointer to the configuration structure.

void ISI_ EnableRegionAlpha(ISI_Type *base, uint8_t index, bool enable)
Enable or disable the alpha value insertion for region of interest.

Alpha insertion still works when channel bypassed.
Parameters
* base — ISI peripheral base address
¢ index — Index of the region of interest, Could be 0, 1, 2, and 3.
* enable — True to enable, false to disable.

void ISI_SetInputMemConfig(ISI_Type *base, const isi_input_mem_config_t *config)
Set the input memory configuration.

Parameters
* base — ISI peripheral base address
* config — Pointer to the configuration structure.

void ISI InputMemGetDefaultConfig(isi_input_mem_config_t *config)
Get the input memory default configurations.

The default configuration is:

config->adddr = 0U;
config->linePitchBytes = 0U;
config->framePitchBytes = 0U;
config->format = kISI_InputMemBGRS8P;

Parameters
* config — Pointer to the configuration structure.

static inline void ISI_SetInputMemAddr(ISI_Type *base, uint32_t addr)
Set the input memory address.

This function only sets the input memory address, it is used for fast run-time setting.
Parameters
* base — ISI peripheral base address
* addr — Input memory address.

void ISI_ TriggerInputMemRead (ISI_Type *base)
Trigger the ISI pipeline to read the input memory.

Parameters
* base — ISI peripheral base address

static inline void IST_ SetFlipMode(ISI_Type *base, isi_flip_mode_t mode)
Set the ISI channel flipping mode.

Parameters
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* base — ISI peripheral base address
* mode — Flipping mode.

void ISI_ SetOutputBuffer Addr(ISI_Type *base, uint8_t index, uint32_t addrY, uint32_t addrU,
uint32_t addrV)

Set the ISI output buffer address.

This function sets the output buffer address and trigger the ISI to shadow the address, it is
used for fast run-time setting.

Parameters
* base — ISI peripheral base address
* index — Index of output buffer, could be 0 and 1.
* addrY - RGB or Luma (Y) output buffer address.
* addrU - Chroma (U/Cb/UV/ChCr) output buffer address.
* addrV — Chroma (V/Cr) output buffer address.

static inline void ISI_ Start(ISI_Type *base)
Start the ISI channel.

Start the ISI channel to work, this function should be called after all channel configuration
finished.

Parameters
* base — ISI peripheral base address

static inline void ISI_Stop(ISI_Type *base)
Stop the ISI channel.

Parameters
* base — ISI peripheral base address

FSL_ISI _DRIVER_VERSION
ISI driver version.

enum _ isi_ interrupt
ISI interrupts.

Values:

enumerator kISI MemReadCompletedInterrupt
Input memory read completed.

enumerator kISI LineReceivedInterrupt
Line received.

enumerator kISI FrameReceivedInterrupt
Frame received.

enumerator kISI_ AxiWriteErrorVInterrupt
AXI Bus write error when storing V data to memory.

enumerator kISI_ AxiWriteErrorUlnterrupt
AXI Bus write error when storing U data to memory.

enumerator kISI_ AxiWriteErrorYInterrupt
AXI Bus write error when storing Y data to memory.

enumerator kISI_ AxiReadErrorInterrupt
AXI Bus error when reading the input memory.
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enumerator kISI_ OverflowAlertVInterrupt
V output buffer overflow threshold accrossed.

enumerator kISI_ ExcessOverflowVInterrupt

V output buffer excess overflow interrupt.
enumerator kISI_ OverflowVInterrupt

V output buffer overflow interrupt.
enumerator kISI_ OverflowAlertUlnterrupt

U output buffer overflow threshold accrossed.
enumerator kISI_ ExcessOverflowUlInterrupt

U output buffer excess overflow interrupt.
enumerator kISI_ OverflowUlInterrupt

U output buffer overflow interrupt.
enumerator kISI_OverflowAlertYInterrupt

V output buffer overflow threshold accrossed.
enumerator kISI_ExcessOverflowYInterrupt

V output buffer excess overflow interrupt.
enumerator kISI_ Overflow YInterrupt

V output buffer overflow interrupt.

enum _isi_output_ format

ISI output image format.
Values:
enumerator kISI_ OutputRGBAR8S8

RGBAS8888.
enumerator kISI  OutputABGR8888

ABGRS8888.
enumerator kISI  OutputARGB&888

ARGB8888.
enumerator kISI_ OutputRGBX8888

RGBX8888 unpacked and MSB aligned in 32-bit.
enumerator kISI_ OutputXBGR8888

XBGR8888 unpacked and LSB aligned in 32-bit.
enumerator kISI_ OutputXRGB8888

XRGB8888 unpacked and LSB aligned in 32-bit.
enumerator kISI_ OutputRGB888

RGB888 packed into 32-bit.
enumerator kISI_ OutputBGR&88

BGR888 packed into 32-bit.
enumerator kIS OutputA2BGR10

BGR format with 2-bits alpha in MSB; 10-bits per color component.

enumerator kISI_ OutputA2RGB10
RGB format with 2-bits alpha in MSB; 10-bits per color component.
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enumerator kISI_OutputRGB565
RGB565 packed into 32-bit.
enumerator kISI OutputRaw8
8-bit raw data packed into 32-bit.
enumerator kISI_OutputRaw10
10-bit raw data packed into 16-bit with 6 LSBs wasted.
enumerator kISI_ OutputRaw10P
10-bit raw data packed into 32-bit.
enumerator kISI_ OutputRaw12P
16-bit raw data packed into 16-bit with 4 LSBs wasted.
enumerator kISI_ OutputRawl6P
16-bit raw data packed into 32-bit.
enumerator kIS OutputYUV444 1P8P
8-hits per color component; 1-plane, YUV interleaved packed bytes.
enumerator kIS OutputYUV444 2P8P
8-hits per color component; 2-plane, UV interleaved packed bytes.
enumerator kIS OutputYUV444_ 3P8P
8-bits per color component; 3-plane, non-interleaved packed bytes.
enumerator kISI_ OutputYUV444_ 1P8

8-bits per color component; 1-plane YUV interleaved unpacked bytes (8 MSBs waste
bits in 32-bit DWORD).

enumerator kISI_ OutputYUV444_1P10
10-bits per color component; 1-plane, YUV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kIS OutputYUV444_2P10
10-bits per color component; 2-plane, UV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV444_3P10
10-bits per color component; 3-plane, non-interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV444_1P10P
10-bits per color component; 1-plane, YUV interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV444 2P10P
10-bits per color component; 2-plane, UV interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV444_3P10P
10-bits per color component; 3-plane, non-interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV444_1P12
12-bits per color component; 1-plane, YUV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV444_ 2P12

12-bits per color component; 2-plane, UV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).
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enumerator kISI_ OutputYUV444_3P12

12-bits per color component; 3-plane, non-interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kIS OutputYUV422_1P8P

8-bits per color component; 1-plane, YUV interleaved packed bytes.
enumerator kIS OutputYUV422_ 2P8P

8-bits per color component; 2-plane, UV interleaved packed bytes.
enumerator kIS OutputYUV422_3P8P

8-bits per color component; 3-plane, non-interleaved packed bytes.

enumerator kISI_OutputYUV422_1P10
10-bits per color component; 1-plane, YUV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV422_2P10
10-bits per color component; 2-plane, UV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV422_3P10
10-bits per color component; 3-plane, non-interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV422_1P10P
10-bits per color component; 1-plane, YUV interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_OutputYUV422_2P10P
10-bits per color component; 2-plane, UV interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kIS OutputYUV422_3P10P
10-bits per color component; 3-plane, non-interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV422_1P12
12-bits per color component; 1-plane, YUV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV422_ 2P12
12-bits per color component; 2-plane, UV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV422_3P12
12-bits per color component; 3-plane, non-interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kIS OutputYUV420_2P8P
8-bits per color component; 2-plane, UV interleaved packed bytes.

enumerator kISI_OutputYUV420_3P8P
8-bits per color component; 3-plane, non-interleaved packed bytes.

enumerator kISI_ OutputYUV420_2P10
10-bits per color component; 2-plane, UV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV420_3P10

10-bits per color component; 3-plane, non-interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).
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enumerator kISI_ OutputYUV420_2P10P

10-bits per color component; 2-plane, UV interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV420_ 3P10P

10-bits per color component; 3-plane, non-interleaved packed bytes (2 MSBs waste bits
in 32-bit DWORD).

enumerator kISI_ OutputYUV420_2P12

12-bits per color component; 2-plane, UV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ OutputYUV420_3P12

12-bits per color component; 3-plane, non-interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enum isi chain mode
ISI line buffer chain mode.

Values:

enumerator kISI ChainDisable
No line buffers chained, for 2048 or less horizontal resolution.

enumerator kISI ChainTwo
Line buffers of channel n and n+1 chained, for 4096 horizontal resolution.

enum isi deint mode
ISI de-interlacing mode.

Values:

enumerator kISI DeintDisable
No de-interlacing.

enumerator kISI  DeintWeaveOddOnTop
Weave de-interlacing (0dd, Even) method used.

enumerator kISI_Deint WeaveEvenOnTop
Weave de-interlacing (Even, Odd) method used.

enumerator kISIDeintBlendingOddFirst
Blending or linear interpolation (Odd + Even).

enumerator kISI_DeintBlendingEvenFirst
Blending or linear interpolation (Even + Odd).

enumerator kISI_ DeintDoublingOdd
Doubling odd frame and discard even frame.

enumerator kISI_DeintDoublingEven
Doubling even frame and discard odd frame.

enum _isi threshold
ISI overflow panic alert threshold.

Values:

enumerator kISI ThresholdDisable
No panic alert will be asserted.

enumerator kISI Threshold25Percent
Panic will assert when the buffers are 25% full.
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enumerator kISI Threshold50Percent
Panic will assert when the buffers are 50% full.

enumerator kISI Threshold75Percent
Panic will assert when the buffers are 75% full.

enum _isi csc_mode
ISI color space conversion mode.

Values:

enumerator kISI_ CscYUV2RGB
Convert YUV to RGB.

enumerator kISI_ CscYCbCr2RGB
Convert YCbCr to RGB.

enumerator kIS CscRGB2YUV
Convert RGB to YUV.

enumerator kISI_CscRGB2YCbCr
Convert RGB to YChCr.

enum _isi_flip_ _mode

ISI flipping mode.

Values:

enumerator kISI_ FlipDisable
Flip disabled.

enumerator kISI_FlipHorizontal
Horizontal flip.

enumerator kISI FlipVertical
Vertical flip.

enumerator kISI_FlipBoth
Flip both direction.

enum _ isi_input_ mem_ format

ISI image format of the input memory.

Values:

enumerator kISI_InputMemBGRS888
BGR format with 8-bits per color component, packed into 32-hit, 24 bits per pixel.

enumerator kISI_InputMemRGBS888
RGB format with 8-bits per color component, packed into 32-bit, 24 bits per pixel.

enumerator kISI_InputMemXRGB8888
RGB format with 8-bits per color component, unpacked and LSB aligned in 32-bit, 32
bits per pixel.

enumerator kISI_ InputMemRGBXS8888
RGB format with 8-bits per color component, unpacked and MSB alinged in 32-bit, 32
bits per pixel.

enumerator kISI  InputMemXBGR8888

BGR format with 8-bits per color component, unpacked and LSB aligned in 32-bit, 32
bits per pixel.

436 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kISI_InputMemRGB565

RGB format with 5-bits of R, B; 6-bits of G (packed into 32-bit)
enumerator kISI_InputMemA2BGR10

BGR format with 2-bits alpha in MSB; 10-bits per color component.
enumerator kISI_ InputMemA2RGB10

RGB format with 2-bits alpha in MSB; 10-bits per color component.
enumerator kISI_InputMemYUV444 1P8P

8-bits per color component; 1-plane, YUV interleaved packed bytes.
enumerator kISI_ InputMemYUV444 1P10

10-bits per color component; 1-plane, YUV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ InputMemYUV444_1P10P
10-bits per color component; 1-plane, YUV interleaved packed bytes (2 MSBs waste bits
in 32-bit WORD).

enumerator kISI InputMemYUV444 1P12
12-bits per color component; 1-plane, YUV interleaved unpacked bytes (4 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ InputMemYUV444 1P8

8-hits per color component; 1-plane YUV interleaved unpacked bytes (8 MSBs waste
bits in 32-bit DWORD).

enumerator kISI_ InputMemYUV422_1P8P
8-bits per color component; 1-plane YUV interleaved packed bytes.

enumerator kISI_InputMemYUV422_1P10
10-bits per color component; 1-plane, YUV interleaved unpacked bytes (6 LSBs waste
bits in 16-bit WORD).

enumerator kISI_ InputMemYUV422_ 1P12

12-bits per color component; 1-plane, YUV interleaved packed bytes (4 MSBs waste bits
in 16-bit WORD).

typedef enum _isi_output_format isi_ output_ format_t

ISI output image format.

typedef enum _isi_chain_mode isi_ chain_ mode_t

ISI line buffer chain mode.

typedef enum _isi_deint_mode isi_ deint_ mode_t

ISI de-interlacing mode.

typedef enum _isi_threshold isi_ threshold_t

ISI overflow panic alert threshold.

typedef struct _isi_config isi_config t

ISI basic configuration.

typedef enum _isi_csc_mode isi__csc__mode_t

ISI color space conversion mode.

typedef struct _isi_csc_config isi_ csc_ config_t

ISI color space conversion configurations.
(a) RGB to YUV (or YCbCr) conversion
*Y=(A1xR)+(A2xG)+(A3xB)+D1
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* U=B1xR)+(B2xG)+(B3xB)+D2
* V=(C1xR)+(C2xG) +(C3xB) +D3
(b) YUV (or YChCr) to RGB conversion
* R=(A1x(Y+D1)) +(A2x (U + D2)) + (A3 x (V + D3))
* G=(B1x(Y+D1))+(B2x (U +D2)+(B3x(V+D3))
* B=(C1x(Y+D1)+(C2x(U+D2))+(C3x(V+D3))
Overflow for the three channels are saturated at 0x255 and underflow is saturated at 0x00.

typedef enum _isi flip_mode isi_flip_ mode_t
ISI flipping mode.

typedef struct _isi_crop_config isi_crop_ config_t
ISI cropping configurations.

typedef struct _isi regoin_alpha _config isi_region_ alpha_ config_t
ISI regional region alpha configurations.

typedef enum _isi_input_ mem_format isi_input_mem_ format_t
ISI image format of the input memory.

typedef struct _isi_input_mem_config isi_input_mem_ config_t
ISI input memory configurations.

void ISI_SetConfig(ISI_Type *base, const isi_config_t *config)
Set the ISI channel basic configurations.

This function sets the basic configurations, generally the channel could be started to work
after this function. To enable other features such as croping, flipping, please call the func-
tions accordingly.

Parameters
* base — ISI peripheral base address
* config — Pointer to the configuration structure.

void ISI_GetDefaultConfig(isi_config_t *config)
Get the ISI channel default basic configurations.

The default value is:

config->isChannelBypassed = false;
config->isSourceMemory = false;
config->isYCbCr = false;

config->chainMode = kISI_ChainDisable;
config->deintMode = kISI_ DeintDisable;
config->blankPixel = 0xFFU;
config->sourcePort = 0U;
config->mipiChannel = 0U;
config->inputHeight = 1080U;
config->inputWidth = 1920U;
config->outputFormat = kIS OutputRGBAS8888;
config->outputLinePitchBytes = 0U;
config->thresholdY = kISI ThresholdDisable;
config->thresholdU = kISI ThresholdDisable;
config->thresholdV = kISI ThresholdDisable;

Parameters

* config — Pointer to the configuration structure.

438 Chapter 2. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

struct _isi_config
#include <fsl_isi.h> ISI basic configuration.

Public Members
bool isChannelBypassed
Bypass the channel, if bypassed, the scaling and color space conversion could not work.

bool isSourceMemory
Whether the input source is memory or not.

bool isYCbCr
Whether the input source is YCbCr mode or not.

isi_chain_mode_t chainMode
The line buffer chain mode.

isi_deint_mode_t deintMode
The de-interlacing mode.

uint8_t blankPixel
The pixel to insert into image when overflow occors.

uint8_t sourcePort
Input source port selection.

uint8_t mipiChannel
MIPI virtual channel, ignored if input source is not MIPI CSI.

uint16_t inputHeight
Input image height(lines).

uint16_t inputWidth
Input image width(pixels).

isi_output_format_t outputFormat
Output image format.

isi_threshold_t thresholdY
Panic alert threshold for RGB or Luma (Y) buffer.

isi_threshold_t thresholdU
Panic alert threshold for Chroma (U/Cb/UV/CbhCr) buffer.

isi_threshold_t thresholdV
Panic alert threshold for Chroma (V/Cr) buffer.

struct _isi_csc_ config
#include <fsl_isi.h> ISI color space conversion configurations.

(a) RGB to YUV (or YCbhCr) conversion
* Y=(A1xR)+(A2xG) +(A3xB)+D1
* U=B1xR)+(B2xG)+(B3xB)+D2
* V=(C1xR)+(C2xG) +(C3xB) +D3

(b) YUV (or YChCr) to RGB conversion
* R=(A1x(Y+D1)+(A2x (U +D2)) + (A3 x (V+D3))
* G=(B1x(Y+D1)+B2x(U+D2)+B3x(V+D3)
* B=(C1x(Y+D1)+(C2x (U +D2))+(C3x(V+D3)
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Overflow for the three channels are saturated at 0x255 and underflow is saturated at 0x00.

Public Members
isi_csc_mode_t mode
Convertion mode.

float A1
Must be in the range of [-3.99609375, 3.99609375].

float A2
Must be in the range of [-3.99609375, 3.99609375].

float A3
Must be in the range of [-3.99609375, 3.99609375].

float B1
Must be in the range of [-3.99609375, 3.99609375].

float B2
Must be in the range of [-3.99609375, 3.99609375].

float B3
Must be in the range of [-3.99609375, 3.99609375].

float C1
Must be in the range of [-3.99609375, 3.99609375].

float C2
Must be in the range of [-3.99609375, 3.99609375].

float C3
Must be in the range of [-3.99609375, 3.99609375].

int32_t D1
Must be in the range of [-256, 255].

int32_t D2
Must be in the range of [-256, 255].

int32_t D3
Must be in the range of [-256, 255].

struct _isi_crop_ config
#include <fsl_isi.h> ISI cropping configurations.

Public Members
uint16_t upperLeftX
X of upper left corner.

uint16_t upperLeftY
Y of upper left corner.

uint16_t lowerRightX
X of lower right corner.

uint16_t lowerRightY
Y of lower right corner.
struct _isi_regoin_ alpha_ config
#include <fsl_isi.h> ISI regional region alpha configurations.
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Public Members
uint16_t upperLeftX
X of upper left corner.

uint16_t upperLeftY
Y of upper left corner.

uint16_t lowerRightX
X of lower right corner.

uint16_t lowerRightY
Y of lower right corner.

uint8_t alpha
Alpha value.

struct _isi input_mem_ config

#include <fsl_isi.h> ISI input memory configurations.

Public Members
uint32_t adddr

Address of the input memory.
uint16_t linePitchBytes

Line phtch in bytes.
uint16_t framePitchBytes

Frame phtch in bytes.
isi_input_mem_format_t format

Image format of the input memory.

2.36 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.
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.
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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.
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
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SDK_LIDCACHE_ ALIGN(var)
Macro to define a variable with L1 d-cache line size alignment

SDK_ SIZEALIGN(var, alignbytes)
Macro to define a variable with L2 cache line size alignment

Macro to change a value to a given size aligned value
CACHE__LINE_DATA
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.
enumerator kStatusGroup_ UART

Group number for UART status codes.
enumerator kStatusGroup_ 12C

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
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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_ I12S

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 I2S status codes
enumerator kStatusGroup_ I[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
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.
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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.
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_ ESAT

Group number for ESAI status codes.

enumerator kStatusGroup_ FLEXSPI
Group number for FLEXSPI status codes.
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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_ I13C

Group number for I3C status codes
enumerator kStatusGroup_LPC_I12C 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.
enumerator kStatusGroup__ApplicationRangeStart

Starting number for application groups.
enumerator kStatusGroup_IAP

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
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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 I2S 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.
enumerator kStatusGroup_ SERIALMANAGER

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.
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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.
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.
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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 ENDAT3 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:

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.
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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.

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 FSI._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.
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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
LEVELI1 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 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
LEVELI1 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
LEVELI1 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
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* 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 DisableGloballRQ(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 EnableGlobalIRQ().

Returns
Current primask value.

static inline void EnableGloballRQ(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 EnableGlobalIRQ() 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.

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.
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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.

2.37 LDB: LVDS Display Bridge

void LDB_ Init(LDB_Type *base, uint8_t dilndex, uint8_t dualpanellndex, uint8_t datamap)
brief Initializes the LDB module for LVDS port panel.

param base LDB peripheral base address. param dilndex Display Input index. param du-
alpanellndex dual panel index. param datamap 0 for SPWG 1 for JEIDA.

FSL LDB DRIVER VERSION
LDB driver version.

FSL LDB DRIVER_ VERSION
LDB driver version.

LVDS_DI_COUNT
LVDS_SPWG
LVDS_ JEIDA
enum _ ldb_output_ bus
LDB output bus format.
Values:
enumerator kLDB_ OutputRGB666_ 7Bit_ SPWG

enumerator kLDB__ OutputRGB888 7Bit_ SPWG

enumerator kLDB_ OutputRGB888_7Bit_ JEIDA

enumerator kLDB_ OutputRGB101010_10Bit_ SPWG

enumerator kLDB_ OutputRGB101010__10Bit_ JEIDA
enum _ldb_input_ flag

LDB input signal priority.

Values:

enumerator kLDB_ InputVsyncActiveLow
VSYNC active low.

enumerator kLDB_ InputVsyncActiveHigh
VSYNC active high.

enumerator kLDB_ InputHsyncActiveLow
HSYNC active low.

enumerator kLDB_ InputHsyncActiveHigh
HSYNC active high.
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enumerator kLDB_ InputDataLatchOnFallingEdge
Latch data on falling clock edge.

enumerator kLDB_ InputDataLatchOnRisingEdge
Latch data on rising clock edge.

typedef enum _Ildb_output_bus ldb_ output_bus_t
LDB output bus format.

typedef struct _ldb_channel_config 1db_ channel_config_t
LDB channel configuration.

void LDB_ Init(LDB_Type *base)
Initializes the LDB module.

Parameters
* base — LDB peripheral base address.

void LDB_ Deinit(LDB_Type *base)
De-initializes the LDB module.

Parameters

* base — LDB peripheral base address.

status_t LDB_ InitChannel(LDB_Type *base, uint8_t channel, const ldb_channel_config_t *config)

Initializes the LDB channel.
Parameters
* base — LDB peripheral base address.
¢ channel — Channel index.
* config — Pointer to the configuration.

Returns
Return kStatus_Success if success.

void LDB_ DeinitChannel(LDB_Type *base, uint8_t channel)
De-initializes the LDB channel.

Parameters
* base — LDB peripheral base address.
* channel — Channel index.

struct _1db_ channel config
#include <fsl_ldb.h> LDB channel configuration.

Public Members
ldb_output_bus_t outputBus
Output bus format.
uint32_t inputFlag
Input flag, OR’ed value of _ldb_input_flag.

uint32_t pixelClock Hz
Pixel clock in HZ.

454 Chapter 2

. MIMX9596



MCUXpresso SDK Documentation, Release 25.06.00

2.38 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_Ipuart_ 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
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 hit 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_DataMatch1Flag

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
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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.

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 RxOverrunlnterruptEnable
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_Ipuart_ status

Values:

enumerator kStatus_ LPUART _TxBusy
TX busy

enumerator kStatus_ LPUART _RxBusy
RX busy
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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.

enumerator kStatus. LPUART NoiseError
LPUART noise error.

enumerator kStatus_ LPUART _FramingError
LPUART framing error.

enumerator kStatus_ LPUART_ ParityError
LPUART parity error.

enum lin_ Ipuart_ 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_Ilpuart_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
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* 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.
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
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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

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
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* 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-
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
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* 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

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
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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
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

2.39 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.
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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.

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.

2.40 LPI2C Master Driver

void LPI2C_ MasterGetDefaultConfig(lpi2c_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;

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

masterConfig- >busldleTimeout_ ns = (s

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 lpi2c_master_config_t.

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 LP12C_ MasterCheckAndClearError(LPI2C_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

* kStatus_ Success —
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e kStatus_ LPI2C PinLowTimeout —
e kStatus LPI2C_ArbitrationLost —
e kStatus LPI2C Nak —

e kStatus LPI2C FifoError —

status_t LP12C__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
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:
* kLPI2C_MasterEndOfPacketFlag
* KLPI2C_MasterStopDetectFlag
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KLPI2C_MasterNackDetectFlag
KkLPI2C_MasterArbitrationLostFlag
KkLPI2C_MasterFifoErrFlag
KLPI2C_MasterPinLowTimeoutFlag
* KLPI2C_MasterDataMatchFlag

Attempts to clear other flags has no effect.

See also:

_lpi2c_master_flags.

Parameters
* 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_ MasterEnableInterrupts(LPIZC_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 kLPI2C_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.
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* 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(LPI2ZC_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.

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
KkLPI2C_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
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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.

static inline bool LPI2C_MasterGetBusldleState(LPI2ZC_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.
* 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 I12C 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].
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» 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.

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