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Chapter 1

MC56F83000-EVK

1.1 Overview

The MC56F83000-EVK is an ultra-low-cost development platform for digital signal controller
MC56F83xxx MCU.

* The kit is form-factor compatible with the Arduino™ R3 pin layout and features ROM boot-
loader supporting SCI, IIC and CAN.

* Peripherals enable rapid prototyping, including a 6-axis digital accelerometer and magne-
tometer to create full eCompass capabilities, 6 buffered LEDs indicating PWM signals, 4
user LEDs, 4 user push-buttons for direct interaction, an SPI interfaced Flash memory, a
high speed CAN transceiver circuit, a USBOTG connector and a USB to UART bridge circuit.

* The MC56F83000-EVK features onboard debugger OSJTAG circuit enabling debugging and
programming with CodeWarrior.

MCU device and part on board is shown below:
» Device: MC56F83789
» PartNumber: MC56F83789VLL

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




MCUXpresso SDK Documentation, Release 25.06.00

embedded applications. Along with the peripheral drivers, the MCUXpresso SDK provides an ex-
tensive and rich set of example applications covering everything from basic peripheral use case
examples to full demo applications. The MCUXpresso SDK contains optional RTOS integrations
such as FreeRTOS and Azure RTOS, and various other middleware to support rapid development.

For supported toolchain versions, see MCUXpresso SDK Release Notes (document MCUXSDKRN).
For more details about MCUXpresso SDK, see MCUXpresso Software Development Kit (SDK).

Application Code

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

Peripheral Drivers

CMSIS-CORE and CMSIS-DSP

(Device Header Files: Core Access Functions, Intrinsics, Peripheral & Interrupt Definitions, DSF Library)

Microcontroller Hardware

Build and run SDK example on codewarrior

Install CodeWarrior Take below codewarrior specific combination as example
* CodeWarrior Development Studio v11.2 + CodeWarrior for DSC v11.2 SP1 (Service Pack 1)
Steps to install CodeWarrior

* Download the following packages from CodeWarrior for 56800 Digital Signal Controller
v11.2, and ensure to keep them in the same folder.

- CodeWarrior for DSCv11.2: CW_MCU_v11.2 b221206.exe.

— DSC support package: com.freescale.mcull_ 2.dsc.updatesite.zip.

— DSC device ServicePackl: com.freescale.mcull_2.DSC_ devices.win.sp.v1.0.26.zip.
* Install CodeWarrior for DSC v11.2.

» Install ServicePackl within CodeWarrior from the menu. Click the Help
menu -> select Install new software -> Add -> Archive -> select the down-
loaded SP1 -> open -> check MCU v11.2 DSC Service Packs -> click Next.

4 Chapter 1. MC56F83000-EVK
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File Edit Source Refactor Search Project MOXTools Processor Expert Run W .;\
=hde X {Active) vi& £~ pre S v@BH G T YD v Quick Access o | BC/CH+ ¥ Debug
B CodeWarrior Projects o = 8 startup_clock_node_config h 1 =
Py - - Jal edits made to this file
File Nat
=he pvailable Software S
=
Select a site or enter the location of a site .
Work with: | type or select a site -
type fifter text
Name Name: Local
Select All Deselect All REEHOR hitpu/
Details P Repository archive X
< Show only the latest versions of available software ?
N ™ « CW_install > CW for MCU 11.2 » SP_4all » v1.0.26 v [3] Search v1.0.26
s Comna [/] Group items by category
~ Proj{[] show only software applicable to target environment Organize ©  New folder =- m @
= :"“ Contact all update sites during install to find required software| CW 112 221129 A Name ) Date modified
mg © “
s CW 112221206 .
e Img i O Treescale.mcu11_2.DSC_devices win sp.v1.0 26219 2023/12/8 17:35
Ney nevis3B0_SP
TBub SP_4all
% il @ I
. V1.026 m=~-o
¢ Cle
% Debug 0items i com fraocealamant1 Y < >
Description
~ Settings File name: H V‘ * jar;* zip i
W Project settings =
% Build settings T open D Concel
% Debug settings
Writable Smart Insert 15:1

NOTE
* CodeWarrior for DSC only support Windows.

* Check the corresponding board release note for specific requirement of codewarrior and
service pack version.

Build an example application To build the hello_world example application, perform the fol-
lowing example steps:

1. Launch CodeWarrior and in the workspace launcher, choose a
workspace which holds the projects to wuse. If the dialogue box does
not pop up, enter a workspace folder and create one workspace.
F Workspace Launcher X

Select a workspace

CodeWarrior Development Studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

o]y <ok o= C:\CW workspace ~ Browse...

[ ] Use this as the default and do not ask again

OK Cancel

Then the CodeWarrior Development Studio workspace with empty projects appears.

1.2. Getting Started with MCUXpresso SDK Package 5
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P C/C++ - CodeWarrior Development Studio - O X
File Edit Source Refactor Search Project MQX Tools Processor Expert Run Window Help
i~ | &> [actver v & v wHFvyivy Lviw > - Quick Access ‘ Df‘ ®C/C++
T CodeWarrior Projects ¥ =1 ==
F =R - | i
File Name Build
# Commander 52 x ¥ =0
~ Project Creation ~ Settings
&4 Import project
5 Import example project
23 Import MCU executable file  *
£ New MCU project ~ Miscellaneous
~ Build/Debug @ Welcome screen s Eroblous = °
& Quick access batems =
# Flash programmer Description Resource Path Location Typ
< 2 | e 3
d}r‘

2. Import the project into the workspace.

Click Import project in the Com-

mander pane. A form pops up. Click Browse to the SDK install direc-

tory. Take TWR-MC56F8400 SDK as an example,
are shown. Select the hello_world project

all available demo projects
the list and click Finish.

Chapter 1. MC56F83000-EVK



MCUXpresso SDK Documentation, Release 25.06.00

B import O X

Import Projects D
Select a directory to search for existing Eclipse projects. o

(@ Select root directory: |C:\SDK_2_10_0_TWR-MC56F8400 ‘ Browse...

(O Select archive file: Browse..

Projects:

D gpio_button_toggle_led (C\SDK_2_10_0_TWR-MC56F8400\boards\twr ~ Select All
hello_world (C\SDK_2_10_0_TWR-MC56F8400\boards\twrmc568400\
[ i2c_dma_b2b_transfer_master (CASDK_2_10.0_TWR-MC56F8400\boarc | | 2eselect Al
D i2c_dma_b2b_transfer_slave (C\SDK_2_10_0_TWR-MC56F8400\boards\ Refresh

D i2c_interrupt (C\SDK_2_10_0_TWR-MC56F8400\boards\twrmc56f8400\
D i2c_interrupt_b2b_transfer_master (C\SDK_2_10_0_TWR-MC56F8400\b
D i2c_interrupt_b2b_transfer_slave (C\SDK_2_10_0_TWR-MC56F8400\boe
[ ]i2c_polling_b2b_transfer_master (CASDK_2_10_0_TWR-MCS56F8400\bo:

[ 1i?¢c nolling b?h transfer slave (CASDK 2 10 0 TWR-MCSAF8400 hoan ¥
L4 >

@ojects into wo@
e DO NOT check it

[[] Add project to working sets

Select...

@ < Back Next > [ Finish Cancel

NOTE

¢ If you already know the project location, navigate to the folder when clicking Browse,
and only one project can be seen. To locate most example application workspace files,
use the following path

<install _dir>/boards/<board_ name>/<example_ type>/<application_name> /codewarrior

Take TWR-MC56F8400 SDK as an example, the hello_ world workspace is located in

<install dir>/boards/twrmc56f8400/demo_ apps/hello_world /codewarrior

3. Select the desired build target from the drop-down menu.
For this example, select hello_world - flash_sdm_lpm_debug

1.2. Getting Started with MCUXpresso SDK Package 7
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¥5 ¢/C++ - CodeWarrior Development Studio - a X
it Source Refactor Search Project MQXTools Processor Expert Run Window Help

Fv 0w

| B C/Cr+ 35 Debug

0|3 |
‘
0

S =5

& MCS6F34789
MC56F84789_Internal_PFlash_LDM.cmd
MCS56F84789_Internal_PFlash_SDM.cmd

& source

Co startup
Co utilities

Problens ©Console 4 Search Y v =g

No search results available. Start a search from the search dialog.

4. To build the demo application, click Build (All) in the Commander pane.

5. The build completes without errors.

Board debugger setup Board debugger info:
» Default debugger is OSJTAG.
* Onboard debugger USB port is ]8, which set the debugger and COM port.
* Onboard debugger firmware update jumper is J6.
To download and run the application, perform the following steps:
* Connect USB cable between the host PC and the debugger USB port.

* Install the debugger driver and USB CDC driver as PC hint if it is the first time you run it on
the PC. The debugger and USB CDC driver are provided by CodeWarrior by default.

* The CodeWarrior may prompt to update the debugger firmware, which requires to connect
the firmware update jumper on board and then follow the instruction by CodeWarrior to
finish the firmware update.

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

1. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the
debug COM port (see How to determine COM port). Configure the terminal with these set-
tings:

* 115200, defined by BOARD_DEBUG_UART BAUDRATE in the board.h file
* No parity
« 8 data hits

8 Chapter 1. MC56F83000-EVK
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[~ Session ' Basic options for your PuTTY session ‘
H ngghg Specify the destination you want to connect to
= Teminal
i Senal line Speed
Keyboard
- Bel COoMm16 115200
Features echon type:
= Window “)Raw () Telnet () Riogin () SSH | @ Seral
mm Load. save or delete a stored session
- Translation Saved Sessions
Selection Debug

[=- Connection -

§{f
s

~ Telnet
Riogn
+1- SSH
Seviel Close window on ext:
JAways ( Never @ Onlyon clean exi
| ot || Hep | [_Open [ Goncs |

* 1stop bit

2. For this example(TWR-MC56F8400 hello_world), click Debug in the Commander pane,
and select the hello_ world_flash_sdm_Ipm__debug_ OSJTAG launch configuration. Then the

application is downloaded onto target board and automatically runs to the main() func-
odeWarrior Development Studio

MQX Tools Processor Expert Run Window Help
gv e, ﬁ(@v?_ﬁ_giv{rlv“.@v.v|-f

| [€ hello vorld. c &2
Name ~§=| * copyright (c)

013 - 2015, Freescale Semiconduc

#include "fsl devicewegisters.h"

#include "fSl:dEl:llg_EDl S
#include "board.h" " ¥
#include "app.h" Debug” button

tion.

1.2. Getting Started with MCUXpresso SDK Package 9
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ﬁ' Debug Configurations
Create. manage. and run configurations E
Debug or run an application to a target.
& En
ER ‘ B> Name: | hello_world_flash_sdm_Ipm_debug_OSITAG
type filter text [E] Main = Arguments| % Debugger| %~ Source| B8 Environment| = Common| &' Trace and Profile
~ [£] CodeWarrior Debug session type
[E] hello_world_flash_ldm_Ipm_debug_OSITAG Choose a predefined debug session type or custom type for maximum flexibility
[©] hello_world_flash_ldm_|pm_debug_PnE U-MultiLink @ Download O Connect
[=] hello_world_flash_ldm_lpm_release_OSJTAG O Attach O Custom
[€] hello_world_flash_ldm_Ipm_release_PnE U-MultiLink —
(2] hello_world_flash_sdm_Ipm_debug_OSITAG ~ €/C++ application
[=] hello_world_flash_sdm_Ipm_debug_PnE U-MultiLink Project: ‘hellc_warld Browse.
[€] hello_world_flash_sdm_lpm _release_OSITAG N . ‘h Py — debug/hell aarl 5 r— 5 p—
51 hello_world_flash_sdm Ipm release.PnE U-Multilink pplication: uild/flash_sdm_lpm_debug/hello_world.e earch Project... rOWSe... ariables...
b+ Launch Group » Build (if required) before launching
~ Target settings
Connection: = hello_world_OSITAG v Edit. New..
Execute reset sequence
Execute initialization script(s)
Filter matched 10 of 10 items
Filter by Project:
= hello_world
Apply Revert
® Close
Note:

* Generally there are four build
flash_sdm_ lpm_ debug,
flash_ldm_ Ipm_ release.

configurations for
flash_sdm_ lpm_ release,

DSC SDK examples:
flash_ldm_ lpm_ debug, and

— *_debug: uses optimization level 1

* _release: uses optimization level 4

sdm: small data memory model

ldm: large data memory model

lpm: large program memory model
* Select corresponding launch configuration based on build target and debugger type.

* Some examples may require specific hardware settings, check each demo readme doc-
ument, which includes detail instructions for HW and SW settings.

CodeWarrior Development Studio
t MQXTools RTCS MQX PEMicro Run Window Help

¥y P

D G| ¢

v b\u'—'.l-ﬁzlf%Ii!-_IUt?\ 4 » & w0 &

m -

U-MultiLink [CodeWarrior]

3. Torunthe code, click Run on the toolbar. Run” button

4. The hello_world application is now running and a banner is displayed on the terminal.

10 Chapter 1. MC56F83000-EVK
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Project template for a specific DSC part

For device with specific part number, the easiest way to set up customer own project based on
MCUZXpresso DSC SDK peripheral driver, is the project_template. MCUXpresso Config Tool is used
to generate the project_template.

The project_template provides basic MCUXpresso DSC SDK software framework, including
startup, linker file, device header file, debug setting, peripheral driver, FreeMASTER, and so on.

Steps to generate the project_template for specific derivative part number by MCUXpresso Config
Tool

1. Download the specific device SDK package and unzip it. note: The project template requires
FreeMASTER, middleware FreeMASTER selection is a must when downloading DSC SDK from
nxp website

2. Use MCUXpresso Config Tool to create a project_template project as below(take

Create a new configuration

Create a new configuration and project based on an SDK example or hello world project

Clone project(s): praject_template_MC56F84442

SDK Path SDK Example
CA\SDK_2_10_0_MC56F84442 v | [Browse..
SDK can be downloaded from http://kex-stage.nxp.com v TWR-N

Toolchain

CodeWarrior Development Studio v

SDK Project

(O Create "hello_world" project for TWR-MC56F8400 board
O Clone selected example for board or kit

(O Create new project for device MC56F84789

Base project directory (workspace)
CA\Usersy

Project name

project_template_MC56F84442

< Back Einish

MC56F84442 as example).

3. Import the generated template_project into CodeWarrior IDE and start the development.
NOTE

1.2. Getting Started with MCUXpresso SDK Package 11
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* The default created project template by Config Tool is project_template_ {part_number}.
User could modify the default name in Project name textbox.

» All peripheral drivers files are included in the generated project_template project. They
are same as the peripheral drivers within SDK package. If some drivers are not used or
required, users may delete them in CodeWarrior, or delete them directly under folder
${project_path}/drivers.

How to determine COM port

This section describes the steps necessary to determine the debug COM port number of your NXP
hardware development platform. All NXP boards ship with a factory programmed, onboard de-
bug interface, whether it is based on MCU-Link or the legacy OpenSDA, LPC-Link2, P&E Micro
OSJTAG interface. To determine what your specific board ships with, see Default debug inter-
faces.

1. Linux: The serial port can be determined by running the following command after the USB
Serial is connected to the host:

$ dmesg | grep "ttyUSB”
[503175.307873] usb 3-12: cp210x converter now attached to ttyUSBO
[503175.309372] usb 3-12: c¢p210x converter now attached to ttyUSB1

There are two ports, one is for core0 debug console and the other is for corel.

2. Windows: To determine the COM port open Device Manager in the Windows operating
system. Click the Start menu and type Device Manager in the search bar.

In the Device Manager, expand the Ports (COM & LPT) section to view the available ports.
The COM port names are different for all the NXP boards.

1. CMSIS-DAP/mbed/DAPLIink interface:
4 73" Ports (COM &L LPT)
v W Ports (COM & LPT) - 05 mbed Serial Port (COMA41)

E' MCL-Link WCom Part (COM7)
2. P&E Micro:
,.? Ports (COM & LPT)
. L.75 OpenSDA - CDC Serial Port (http://www.pemicro.com/opensda) (COM22)
3. J-Link:
4 75 Ports (COM & LPT)
P 5" JLink CDC UART Port (COM12)

4. P&E Micro OSJTAG:

473" Ports (COM & LPT)

5. MRB-KW01:
4 7% Ports (COM & LPT)

12 Chapter 1. MC56F83000-EVK
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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
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Standalone Toolchain Add-ons

Zephyr Developer

Ne ols for a Zephyr de

1
2
4
5
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Matter Developer
Ne for a Ma
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ARM components
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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)

18 Chapter 1. MC56F83000-EVK


https://github.com/nxp-mcuxpresso/mcuxsdk-manifests

MCUXpresso SDK Documentation, Release 25.06.00

* demo_apps: Basic demo set to start using SDK, including hello_world and led_blinky.

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

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

Run a demo using MCUXpresso for VS Code

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

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

To build an example application:

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

File Edit Selection WView Go Run Terminal Help

MCUXP ) FOR WS CODE

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

1% Import Example from ReposMry Import Local/Remote Repository

B+8 Import Project

pen Online Documentation

~ IMPORTED REPOSITORIES

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

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

£ Import Repository X

Import Repository

Location: c\Repos\ymaouxsdk

Import

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

~ QUICKSTART PAMNEL

~+ Import Repository

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

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

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

Board: FRDM-M

. FRDM-MCXC444

Template: demo_apps/hello_world

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

Please refer to README file for more details.

App type: Freestanding application

MName; frdmmexc444_hello_world

Location: c\nxp_examples

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

Open readme file after project is imported

import

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

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

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

1. Run cmake configuration

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

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

2. Run guiconfig target

west build -t guiconfig

Then you will get the Kconfig GUI launched, like

) Hello World - O ot

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

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

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

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

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

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

Merm path: (Topd

memi “Device specific driwers”

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

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

west flash -r linkserver

Debug Start a gdb interface by following command:

west debug -r linkserver

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

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

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

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

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

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

1.4 Release Notes

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
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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.

* CodeWarrior Development Studio v11.2 with CodeWarrior for DSC v11.2 SP1 (Service Pack
1)

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

MC56F8 MC56F83663VLH, MC56F83683VLH, MC56F83686VLK, MC56F83689VLL,

EVK MCS56F83763AVLH, MC56F83763VLH, MCS56F83766VLK, MC56F83769AVLL,
MCS56F83769VLL, MCS56F83783AVLH, MCS56F83783VLH, MCS56F83786VLK,
MCS56F83789AVLL, MC56F83789VLL
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Release contents

Table 1 provides an overview of the MCUXpresso DSC SDK release package contents and loca-
tions.

Deliverable Location

Boards <install _dir>/boards

Demo applications <install_dir>/boards/<board_name>/
demo__apps

Driver examples <install _dir>/boards/<board_name>/
driver__examples

Documentation <install dir>/docs

Driver, SoC header files, extension header files and <install_dir>/devices/<device_name>
feature header files

Peripheral Drivers <install _dir>/devices/<device name>/
drivers

Utilities such as debug console <install dir>/devices/<device name>/
utilities

Middleware <install_dir>/middleware

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.

Middleware

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

Motor Control Software (ACIM, BLDC, PMSM) Motor control examples.
FreeMASTER FreeMASTER communication driver for 32-bit platforms.

Known issues

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

PRINTF issue for program address space When project is compiled with SDM, print the ad-
dress in program address space malfunction.

* Failed example when SDM

— PRINTF("%p”, main); Root cause: in SDM, %p is treated as 16-bit value, however main
in program address space is still considered as 32-bit.

* Workaround(compliant with SDM and LDM)
— PRINTF(”0x%Ix”, (uint32_t)main);

OSJTAG USB function failure The JM60 USB port, J8, is used for OSJTAG and USB CDC bridge.
The JM60 USB port cannot work properly after being replugged when board is powered by an-
other power source.

One example of the failure case:
1. Power the board with DSC USB port, J21.
2. Replug/Re-power the JM60 USB port.

Demos not support SDM As ROM API is built in LDM, flash driver demo only support LDM.

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
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pin_mux

[25.06.00]

 Initial version

CADC

[2.2.0]
* New Features

» Supported platforms which don’t have ANA4 expansion MUX.

[2.1.0]

* Improvements

* Added some APIs to support some devices that equipped expansion mux.

[2.0.1]
* Bug Fixes
* Fixed the bug that channel mode set to wrong value.
* Fixed the bug that independent parallel mode set to wrong value.
* Fixed violations of the MISRA C-2012 rules.

[2.0.0]

« Initial version.

CMP

[2.0.1]
* Improvements
» Supported MC56F82xxxx and MC56F84xxxX.
— Bug Fixes
* Fixed violations of the MISRA C-2012 rules.

[2.0.0]

« Initial version.

1.5. ChangeLog
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COMMON

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

[2.5.0]
* New Features

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

[2.4.3]
* Improvements

— Enable irgs that mount under irgsteer interrupt extender.

[2.4.2]
* Improvements

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

[2.4.1]
* Improvements

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

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

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

[2.3.2]
* Improvements

— Make driver aarch64 compatible

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

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

[2.2.10]
* Bug Fixes

- Fixed the ATOMIC macros build error in cpp files.

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

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

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

— Added atomic modification macros.

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

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

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

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

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

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

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

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

* New Features

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

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

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

* Improvements

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

[2.1.1]
* Bug Fixes

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

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

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

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

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

[2.0.0]

 Initial version.

Ccop

[2.2.3]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3.

[2.2.2]
* Bug Fixes

* Added configuration of CWP bits in COP_Init, fixed write protection bEnableWriteProtect
cannot be configured as part of cop_config_t.

[2.2.1]
* Bug Fixes
» Tixed violations of the MISRA C-2012 rules.

[2.2.0]
* Improvements
* Updated cop_config_t member naming.
* Deleted COP_Disable API, added COP_Enable to enable/disable COP.
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[2.1.0]
* Improvements

» APl interface changes:

— Renamed “COP_EnableInterrupts/COP_DisableInterrupts” to
“COP_EnableInterrupt/COP_DisableInterrupt” and remove unnecessary parame-

ter.
— New Features
» Added APIs to enable/disable the COP COP Loss of Reference counter.

[2.0.0]

 Initial version.

CRC

[2.0.1]
* Bug Fixes
» TFixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

DAC

[2.0.1]
* Improvements
* Supported MC56F82xxx and MC56F84xxx.
— Bug Fixes
* Fixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

DMAMUX

[2.0.0]

 Initial version.
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EDMA

[2.0.3]
* Fixed the MISRA-2012 violations.
» Fixed rule 10.3.

[2.0.2]
* Fixed the MISRA-2012 violations.
» Tixed rule 5.8, 9.2, 10.3, 10.4, 11.6.

[2.0.1]

» Code modification for SDM compliance

[2.0.0]

« Initial version.

EVTG

[2.0.0]

 Initial version.

EWM

[2.0.2]
* Bug Fixes
» TFixed violations of MISRA C-2012 rule 10.3.

[2.0.1]
* Bug Fixes
» Fixed violations of the MISRA C-2012 rules.

[2.0.0]

¢ Initial version.
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FLEXCAN

[2.1.2]
* Bug Fixes
 Fixed the violation of MISRA-2012 rule : 10.1, 14.3, 17.7.

[2.1.1]
* Bug Fixes
 Fixed the violation of MISRA-2012 rule.
» Fixed CBT SEG2 potential overflow issue.

[2.1.0]
* Improvement

* Add bEnableTimingCalc member in flexcan_config_t structure to make users can choose to
use their desired timing values or use auto calculate timing values to initialize FLEXCAN
module.

» Update FLEXCAN_CalculateImprovedTimingValues/FLEXCAN_FDCalculateImprovedTimingValues
APIs to improvement the bit timing calculate.

* Add FLEXCAN_CalculateImprovedTimingValuesWithCBT API.
* Move TDC config operations to FLEXCAN_SetFDTimingConfig APL

* Add FLEXCAN_SetBaudRate/FLEXCAN_SetFDBaudRate APIs to enable auto update CAN bit
timing configuration base on baud rate parameter.

* Update FLEXCAN_WriteFDTxMb to make it can send both CAN FD frame and classic frame.

[2.0.2]
* Bug Fixes

* Fixed build error by adding macro isolation to all CAN FD codes.

[2.0.1]
* Bug Fixes

* Fixed build warnings.

[2.0.0]

 Initial version.

GPIO

[2.0.1]
* Bug Fixes
» TFixed violations of the MISRA C-2012 rules.
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[2.0.0]

 Initial version.

I2C

[2.0.1]

* Bug Fixes

» Tixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

INTC

[2.0.1]
* Improvements

* Added doxygen comments.

[2.0.0]

 Initial version.

MCM

[2.0.1]
* Improvements
* Supported MC56F82xxx and MC56F84xxx.

[2.0.0]

« Initial version.

PIT

[2.3.1]
* Bug Fixes

» Fixed violations of MISRA C-2012 rule 10.3.

1.5. ChangeLog
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[2.3.0]
* Improvements
* Filtered Preset input to reset PIT counter.
* Support SYNC_OUT output stretch and toggle mode.
Added PIT SetPresetFiltConfig() to set FILT register configurations.

Added PIT_SetSyncOutConfig() to set SYNC register configurations.

[2.2.1]
* Bug Fixes
» Tixed violations of the MISRA C-2012 rules.

[2.2.0]
* Improvements
» Updated pit_config_t member naming.

* Removed some APIs for prescaler and clock source selection.

[2.1.0]
* Improvements

» Updated PIT clock source and PIT prescaler with more meaningful comments.

Updated PIT_SetTimerPeriod() and PIT_GetCurrentTimerCount() with 16-bit parameter.
* Deleted mask parameter for PIT_ClearStatusFlags/PIT_EnableInterrupts/PIT_DisableInterrupts.

Added PIT_SetTimerClockSource() API to configure clock source.
Added PIT_EnableSlaveMode() API to configure slave mode.

[2.0.1]
* New Features

» Added PIT_SetTimerPrescaler() API to configure clock prescaler value.

[2.0.0]

 Initial version.

PMC

[2.1.0]
* Improvements
* Added PMC_SetVrefTrim() and PMC_SetVcapTrim() APIs to support MC56F80xxx.
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[2.0.0]

 Initial version.

eFlexPWM

[2.2.0]
* New Features
* Supported capture PWM input filter.
* Supported different PWM deadtime count register width.
— Bug Fixes

* Fixed wrong pwm_sm_pwm_out_t enum order issue.

[2.1.1]
* Bug Fixes

* Fixed build error when soc not support Capture A/B features.

[2.1.0]
* Improvements
* Supported MC56F80xxx.

[2.0.2]
* Bug Fixes

* Fixed clear status flags API doesn’t work issue.

[2.0.1]
* Improvements
* Supported MC56F82xxx and MC56F84xxX .
— Bug Fixes
* Fixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

QscI

[2.0.4]
* Bug Fixes

» Fixed DMA transfer blocking issue by enabling tx idle interrupt after DMA transmission
finishes, and invoke completion callback after tx idle interrupt occurs.
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[2.0.3]
* Bug Fixes
» TFixed violations of the MISRA C-2012 rules.

[2.0.2]

* Improvements

* Supported QSCI which has 13-bit integer and 3-bit fractional baud rate selection.

[2.0.1]

* Bug Fixes

* Fixed bug that when starting the non-blocking receive, the rx idle interrupt is not enabled,

and when receiving is done the rx idle interrupt is not disabled.

[2.0.0]

¢ Initial version.

QTMR

[2.0.1]
* Improvements
* Supported to get TMR capture register address.
— Bug Fixes
* Fixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

Queued SPI

[2.1.1]
* Bug Fixes

* Fixed wrong baudrate calculation method.

[2.1.0]
* Bug Fixes
* Fixed wrong definitions of interrupt enable/disable masks.
» Fixed wrong usage of QSPI_DisableInterrupts.

* Fixed wrong type casts.

Fixed bug for master blocking transfer of rx FIFO overflow.
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[2.0.0]

 Initial version.

DSC_XBARA

[2.0.1]

* Bug Fixes

» TFixed violations of the MISRA C-2012 rules.

[2.0.0]

 Initial version.

1.5. ChangeLog
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Chapter 2

MC56F83789

2.1 CADC: 12-bit Cyclic Analog-to-Digital Converter Driver

void CADC_ Init(ADC_Type *base, const cadc_config t *psConfig)

Initializes the CADC module, such as scan mode, DMA trigger source, interrupt mask and
SO on.

This function is to make the initialization for using CADC module. The operations are:
* Enable the clock for CADC.
* Set power up delay and Idle work mode.
» Set DMA trigger source.

* Enable the interrupts(Including High/Low limit interrupt, zero crossing interrupt in-
terrupt, end of scan interrupt and each sample slot’s scan interrupt).

* Set scan mode.

* Set disabled sample slot for the scan.
* Set scan control options.

* Set selected channels’ mode.

* Set gain for each channel.

* Config conterA and converterB.

Note: The high limit value, low limit value, offset value and zerocrossing mode of each
sample slot will not be configured in this function, to set those options, the APIs in “Sample
Slot Control Interfaces” function group can be used.

Parameters
* base — CADC peripheral base address.
* psConfig — Pointer to configuration structure. See cadc_config_t.

void CADC_ GetDefaultConfig(cadc_config_t *psConfig)
Gets an available pre-defined options(such as scan mode, DMA trigger source, interrupt
mask and so on) for module’s configuration.

This function initializes the module’s configuration structure with an available settings.
The default value are:
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psConfig->eDMATriggerSource = kKCADC_ DM ATrigSrcEndofScan;
psConfig->eldleWorkMode = kCADC_ IdleKeepNormal;
psConfig-s>ul6PowerUpDelay = 26U;

psConfig->u32EnabledInterruptMask = 0U;

psConfig->eScanMode = kCADC_ ScanModeTriggeredParallelSimultaneous;
psConfig->uDisabledSampleSlot.u32SampleDisVal = 0xFFOFOUL;
psConfig->uScanControl.u32ScanCtrlVal = 0x0UL;
psConfig->eChannelGain[x] = kCADC__SignalGainX1;
psConfig->sampleSlotScanInterrupt EnableMask = kCADC_ NonSampleSlotMask;
For the default setting of converter, please see CADC__ GetConverterDefaultConfig().

Parameters
 psConfig — Pointer to configuration structure. See cadc_config_t.

void CADC_ Deinit(ADC_Type *base)

De-initializes the CADC module, including power down both converter and disable the
clock(Optional).

This function is to make the de-initialization for using CADC module. The operations are:
* Power down both converter.
* Disable the clock for CADC.

Parameters
* base — CADC peripheral base address.
static inline void CADC__SetScanMode(ADC_Type *base, cadc_scan_mode_t eScanMode)

Sets the scan mode(such as Sequential scan mode, Simultaneous parallel scan mode, Inde-
pendent parallel scan

mode) of dual converters.

Parameters
* base — CADC peripheral base address.

* eScanMode — Dual converters’ scan mode, please see cadc_scan_mode_t for
details.

static inline void CADC_SetScanControl(ADC_Type *base, cadc_scan_control_t uScanControl)
The function provides the ability to pause and await new sync in the conversion sequence.

Parameters
* base — CADC peripheral base address.

* uScanControl — The scan control value, please refer to cadc_scan_control_t
for details.

void CADC_ SetChannelMode(ADC_Type *base, cadc_channel mode_t eChannelMode)

Sets mode for the specific channel(Each channel can be set as single-end, fully differential
and unipolar differential(Optional) mode).

Parameters
* base — CADC peripheral base address.

* eChannelMode - The channel mode to be set, please refer to
cadc_channel_mode_t for details.
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void CADC_ SetChannelGain(ADC_Type *base, cadc_channel_number_t eChannelNumber,
cadc_channel _gain_t eChannelGain)

Sets the gain(Supports X1, X2, X4) of selected channel.
Parameters
* base — CADC peripheral base address.

* eChannelNumber - The number of channel, please refer to
cadc_channel number _t.

* eChannelGain — The gain amplification, please refer to cadc_channel_gain_t
for details.

void CADC_ GetSampleSlotDefaultConfig(cadc_sample_slot_config_t *psConfig)
Gets sample slot default configuration including zero crossing mode, high limit value, low
limit value and offset value.

psConfig->eZeroCrossingMode = kCADC__ZeroCrossingDisabled;
psConfig->ul6HighLimitValue = 0x7FF8U;
psConfig->ul6LowLimitValue = 0x0U;

psConfig->ul60ffsetValue = 0x0U;
Parameters
* psConfig - Pointer to configuration structure. See

cadc_sample_slot_config_t.

void CADC_ SetSampleSlotConfig(ADC_Type *base, cadc_sample_slot_index_t eSampleIndex,
const cadc_sample_slot_config t *psConfig)

Configures the options(including zero crossing mode, high limit value, low limit value and
offset value) for sample slot.

Note: This function can be used to set high limit value, low limit value, offset value and
zerocrossing mode of the sample slot.

Parameters
* base — CADC peripheral base address.

* eSamplelndex — Index of sample slot in conversion sequence. Please refer
to cadc_sample_slot_index_t.

* psConfig - Pointer to configuration structure. See
cadc_sample_slot_config_t.

void CADC_ SetSampleSlotZeroCrossingMode(ADC_Type *base, cadc_sample_slot_index_t
eSamplelndex,
cadc_sample_slot_zero_crossing_mode_t
eZeroCrossingMode)

Sets zero-crossing mode for the selected sample slot.
Parameters
* base — CADC peripheral base address.

* eSampleIndex — The index of sample slot. Please refer to
cadc_sample_slot_index_t for details.

» eZeroCrossingMode — Zero crossing mode, please refer to
cadc_sample_slot_zero_crossing_mode_t for details.
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void CADC_ RouteChannelToSampleSlot(ADC_Type *base, cadc_sample_slot_index_t
eSamplelndex, cadc_channel number._t
eChannelNumber)

Routes the channel to the sample slot.
Parameters
* base — CADC peripheral base address.

» eSampleIndex - The index of sample slot, please refer to
cadc_sample_slot_index_t for details.

* eChannelNumber — Sample channel number, please refer to
cadc_channel_number_t for details.

static inline void CADC__SetSampleSlotLowLimitValue(ADC_Type *base,

cadc_sample_slot_index_t eSampleIndex,
uint16_t ul6LowLimitValue)

Sets the low limit value(-32768 ~ 32767 with lower three bits of fixed value 0) for the specific
sample slot.

Parameters
* base — CADC peripheral base address.

» eSampleIndex — The index of sample slot. Please refer to
cadc_sample_slot_index_t for details.

* ul6LowLimitValue — Low limit value(-32768 ~ 32767 with lower three bits of
fixed value 0). Original value formation as hardware register, with 3-bits
left shifted.

static inline void CADC__SetSampleSlotHighLimitValue(ADC_Type *base,

cadc_sample_slot_index_t eSampleIndex,
uint16_t ul6HighLimitValue)

Sets the high limit value(-32768 ~ 32767 with lower three bits of fixed value 0) for the specific
sample slot.

Parameters
* base — CADC peripheral base address.

» eSampleIndex — The index of sample slot. Please refer to
cadc_sample_slot_index_t for details.

* ul6HighLimitValue — High limit value(-32768 ~ 32767 with lower three bits
of fixed value 0). Original value formation as hardware register, with 3-
bits left shifted.

static inline void CADC__SetSampleSlotOffset Value(ADC_Type *base, cadc_sample_slot_index_t
eSampleIndex, uint16_t ul60ffsetValue)

Sets the offset value(-32768 ~ 32767 with lower three bits of fixed value 0) for the specific
sample slot.

Parameters
* base — CADC peripheral base address.

» eSampleIndex — The index of sample slot. Please refer to
cadc_sample_slot_index_t for details.

* ul60ffsetValue — Offset value(-32768 ~ 32767 with lower three bits of fixed

value 0). Original value formation as hardware register, with 3-bits left
shifted.
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static inline uint16_t CADC_ GetSampleSlotResultValue(ADC_Type *base,
cadc_sample_slot_index_t eSampleIndex)

Gets the sample result value.

This function is to get the sample result value. The returned value keeps it original forma-
tion just like in hardware result register. It includes the sign bit as the MSB and 3-bit left
shifted value.

Parameters
* base — CADC peripheral base address.

* eSampleIndex — Index of sample slot. For the counts of sample slots, please
refer to cadc_sample_slot_index_t for details.

Returns
Sample’s conversion value.

void CADC_ GetConverterDefaultConfig(cadc_converter_config t *psConfig)

Gets available pre-defined settings(such as clock divisor, reference voltage source, and so
on) for each converter’s configuration.

This function initializes each converter’s configuration structure with an available settings.
The default value are:

psConfig->ul6ClockDivisor = 4U;(ADC clock = Peripheral clock / 5)
psConfig->eSpeedMode = kCADC_ SpeedMode0; (Chip specific)
psConfig->eHighReferenceVoltageSource = kCADC_ ReferenceVoltageVrefPad;
psConfig->eLowReferenceVoltageSource = kCADC__ReferenceVoltageVrefPad;
psConfig->ul6SampleWindowCount = 0U; (Chip specific)
psConfig->bEnableDMA = false;

psConfig->bPowerUp = false;

psConfig->bScanlnitBySync = true;

Parameters
* psConfig — Pointer to configuration structure. See cadc_converter_config_t.

void CADC_ SetConverterConfig(ADC_Type *base, cadc_converter_id _t eConverterld, const
cadc_converter_config_t *psConfig)

Configures the options(such as clock divisor, reference voltage source, and so on) for the
converter.

This function can be used to configure the converter The operations are:
* Set clock divisor;
 Set reference voltage source
* Enable/Disable DMA

* Power-up/power-down converter

Parameters
* base — CADC peripheral base address.
* eConverterld — The converter Id. See cadc_converter_id_t.
* psConfig— Pointer to configuration structure. See cadc_converter_config_t.

static inline void CADC__EnableConverter(ADC_Type *base, cadc_converter_id_t eConverterld,
bool bEnable)

Changes the converter to stop mode or normal mode.
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The conversion should only be launched after the converter is in normal mode. When in
stop mode, the current scan is stopped and no further scans can start. All the software
trigger and hardware trigger are ignored.

Parameters
* base — CADC peripheral base address.
* eConverterld — The converter Id. See cadc_converter_id_t.
* bEnable — Used to change the operation mode.
— true Changed to normal mode.
- false Changed to stop mode

static inline void CADC_ EnableConverterSyncInput(ADC_Type *base, cadc_converter_id_t
eConverterld, bool bEnable)

Enables/Disables the external sync input pulse to initiate a scan.

Note: When in “Once” scan mode, this gate would be off automatically after an available
sync is received. User needs to enable the input again manually if another sync signal is
wanted.

Parameters
* base — CADC peripheral base address.
* eConverterld — The converter Id. See cadc_converter_id_t.
* bEnable — Enable the feature or not.
— true Used a SYNC input pulse or START command to initiate a scan.
— false Only use the START command to initiate a scan.

static inline void CADC_ DoSoftwareTriggerConverter(ADC_Type *base, cadc_converter_id_t
eConverterld)

Uses software trigger to start a conversion sequence.

This function is to do the software trigger to the converter. The software trigger can used
to start a conversion sequence.

Parameters
* base — CADC peripheral base address.

e eConverterld — The ID of the converter to be started. See
cadc_converter_id_t.

static inline void CADC__SetConverterClockDivisor(ADC_Type *base, cadc_converter_id_t
eConverterld, uint16_t u16ClockDivisor)

Sets clock divisor(Range from 0 to 63) for converterA and conveter B.
Parameters
* base — CADC peripheral base address.
* eConverterld — The converter Id. See cadc_converter_id_t.

* ul6ClockDivisor — Converter’s clock divisor for the clock source.Available
setting range is 0-63.

— When the clockDivisor is 0, the divisor is 2.

— For all other clockDivisor values, the divisor is 1 more than the decimal
value of clockDivisor: clockDivisor + 1
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void CADC_ SetConverterReferenceVoltageSource(ADC_Type *base, cadc_converter_id_t
eConverterld, cadc_reference_voltage_source_t
eHighReferenceVoltage,
cadc_reference_voltage_source_t
eLowReferenceVoltage)

Sets converter’s reference voltage source(Including high reference voltage source and low
reference voltage

source).

Parameters
* base — CADC peripheral base address.
* eConverterld — The converter Id. See cadc_converter_id_t.

* eHighReferenceVoltage — High voltage reference source, please refer to
cadc_reference_voltage_source_t.

* eLowReferenceVoltage — Low voltage reference source, please refer to
cadc_reference_voltage_source_t.

void CADC_ EnableConverterPower(ADC_Type *base, cadc_converter_id_t eConverterld, bool
bEnable)

Powers up/down the specific converter.

This function is to enable the power for the converter. The converter should be powered
up before the conversion. Once this API is called to power up the converter, the con-
verter would be powered on after a few moment (so-called power up delay, the function
CADC_SetPowerUpDelay() can be used to set the power up delay), so that the power would
be stable.

Parameters
* base — CADC peripheral base address.
* eConverterld — The converter to be powered. See cadc_converter_id_t.
* bEnable — Powers up/down the converter.
- true Power up the specific converter.
- false Power down the specific converter.

static inline void CADC__EnableConverterDMA (ADC_Type *base, cadc_converter_id_t
eConverterld, bool bEnable)

Enables/Disables the converter’s DMA feature.
Parameters
* base — CADC peripheral base address.
* eConverterld — The converter id. See cadc_converter_id_t.
* bEnable — Enables/Disables the DMA.
— true Enable the converter’s DMA.
- false Disable the converter’s DMA.

void CADC_ SetConverterMuxAuxConfig(ADC_Type *base, cadc_converter_id_t eConverterld,
const cadc_exp_mux_aux_config_t *psMuxAuxConfig)

Configures selected converter’s expansion mux and aux settings.
Parameters

* base — ADC peripheral base address.
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* eConverterld — The converter id, see cadc_converter_id_t.
» psMuxAuxConfig — Pointer to cadc_exp_mux_aux_config_t structure.

static inline void CADC_ ResetConverterExpMuxScan(ADC_Type *base, cadc_converter_id_t
eConverterld)
Resets selected converter’s expansion mux scan.

Parameters
* base — ADC peripheral base address.
* eConverterld — The converter id, see cadc_converter_id_t.

static inline void CADC _SetConverterExpansionMuxOperateMode(ADC_Type *base,

cadc_converter_id_t

eConverterld,
cadc_expansion_mux_operate_mode_t
eOperateMode)

Sets selected converter’s expansion mux operate mode.
Parameters
* base — ADC peripheral base address.
* eConverterld — The converter id, see cadc_converter_id_t.
* eOperateMode — Used to set expansion mux operate mode.

static inline void CADC__ SetConverter AuxiliaryControl(ADC_Type *base, cadc_converter_id_t
eConverterld, uint16_t ul6AuxControl)
Sets selected converter’s auxiliary control set.

Parameters
* base — ADC peripheral base address.
* eConverterld — The converter id, see cadc_converter_id_t.

* ul6AuxControl — The mask of auxiliary control, should be the OR’ed value
of cadc_auxiliary_control_t.

static inline void CADC__SetConverterMuxChannels(ADC_Type *base, cadc_converter._id_t
eConverterld, uint32_t
u32MuxChannelMask)

Sets selected converter’s mux channels.
Parameters
* base — ADC peripheral base address.
* eConverterld — The converter id, see cadc_converter_id_t.

* u32MuxChannelMask — The mask of mux selection of all mux solts, should
be the OR’ed value of cadc_expansion_mux_selection_t.

static inline void CADC _SetExpansionMuxAuxDisabledSlot(ADC_Type *base, cadc_converter_id_t
eConverterld,

cadc_expansion_disabled_mux_slot_t
eDisabledMuxSlot)

Set selected converter’s mux and aux disabled slot.

Parameters
* base — ADC peripheral base address.

* eConverterld — The converter id, see cadc_converter_id_t.

50 Chapter 2. MC56F83789



MCUXpresso SDK Documentation, Release 25.06.00

* eDisabledMuxSlot — The mux slot to disabled, please refer to
cadc_expansion_disabled_mux_slot_t.

static inline void CADC__SetPowerUpDelay(ADC_Type *base, uint16_t ul6PowerUpDelay)

Sets power up delay(The number of ADC clocks to power up the converters before allowing

a scan to start).
Parameters
* base — CADC peripheral base address.

* ul6PowerUpDelay — The number of ADC clocks to power up an ADC con-
verter. Ranges from 0 to 63.

static inline void CADC__EnableAutoPowerDownMode(ADC_Type *base, bool bEnable)
Enables/Disables auto-powerdown converters when the module is not in use for a scan.

Parameters
* base — CADC peripheral base address.
* bEnable — Enable/Disable auto-powerdown mode.

— true Enable auto-powerdown mode, so when the module is not in use,
it will auto-powerdown.

— false Disable auto-powerdown mode, so when the module is not in use,
the power will still on.

static inline void CADC_ SetDMATriggerSource(ADC_Type *base, cadc_dma_trigger_source_t
eDMATriggerSource)

Sets DMA trigger source(available selections are “End of scan” and “Sample Ready”).
Parameters
* base — CADC peripheral base address.

* eDMATriggerSource — DMA trigger source. Please refer to
cadc_dma_trigger_source_t for details.

static inline void CADC__EnableInterrupts(ADC_Type *base, uint32_t u32Mask)

Enables the interrupts(such as high/low limit interrupts, end of scan interrupts, and so on).

Parameters
* base — CADC peripheral base address.

* u32Mask — Mask value for converters interrupt events. Should be the OR’ed
value of _cadc_interrupt_enable.

static inline void CADC_ DisableInterrupts(ADC_Type *base, uint32_t u32Mask)

Disables the interrupts(such as high/low limit interrupts, end of scan interrupts, and so on).

Parameters
* base — CADC peripheral base address.

* u32Mask — Mask value for converts interrupt events. Should be the OR’ed
value of _cadc_interrupt_enable.

static inline uint16_t CADC_ GetMiscStatusFlags(ADC_Type *base)

Gets Miscellaneous status flags, such as end of scan status flag, high/low limit interrupt flags

and so on.

Note: This API will return the current status of the ADC module, includ-
ing high limit interrupt status, low limit status flag, zero crossing interrupt sta-
tus, End of scan interrupt status, conversion in progress status. But some sta-
tus flags are not included in this function. To get sample slot ready status flag,
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please invoking CADC_GetSampleSlotReadyStatusFlags(), to get sample slot limit vi-
olations status please invoking CADC_ClearSampleSlotLowLimitStatusFlags() and
CADC_GetSampleSlotHighLimitStatusFlags(), to get zerocrossing status please invok-
ing CADC_GetSampleSlotZeroCrossingStatusFlags(). To get converters’ power status please
invoke CADC_GetPowerStatusFlag().

Parameters
* base — CADC peripheral base address.

Returns
Mask value for the event flags. See _cadc_misc_status_flags.

static inline void CADC__ ClearMiscStatusFlags(ADC_Type *base, uint16_t ul6Flags)
Clears Miscellaneous status flags(Only for “end of scan” status flags).

Note: Only kCADC_ConverterAEndOfScanFlag and kCADC_ConverterBEndOfScanFlag

can be cleared. And sample slot related status flags can not be
cleared in this function. To clear the status flags of limit viola-
tions, please invoking CADC_ClearSampleSlotLowLimitStatusFlags() and

CADC_ClearSampleSlotHighLimitStatusFlags(), to clear the status flags of zero cross-
ing mode, please invoking CADC_ClearSampleSlotZeroCrossingStatusFlags().

Parameters

* base — CADC peripheral base address.

* ul6Flags - Mask value for the event flags to Dbe
cleared. See _cadc_misc_status_flags. Only the
enumeration kCADC_ConverterAEndOfScanFlag and

kCADC_ConverterBEndOfScanFlag are useful.

static inline uint32_t CADC_ GetSampleSlotReadyStatusFlags(ADC_Type *base)

Gets sample slots ready status flag, those status flags are cleared by reading the correspond-
ing sample slots’ result.

Parameters
* base — CADC peripheral base address.

static inline uint32_t CADC__ GetSampleSlotLowLimitStatusFlags(ADC_Type *base)
Gets sample slot low limit status flags(Each bit represents one sample slot).

Parameters
* base — CADC peripheral base address.

Returns
The value of all sample slots’ low limit status. Each bit represents one sample
slot.

static inline void CADC__ClearSampleSlotLowLimitStatusFlags(ADC_Type *base, uint32_t
u32SampleMask)

Clears sample slot’s low limit status flags(Each bit represents one sample slot).
Parameters
* base — CADC peripheral base address.

* u32SampleMask — Mask value of sample slots. This parameter should be the
OR’ed value of cadc_sample_slot_mask_t.
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static inline uint32_t CADC_ GetSampleSlotHighLimitStatusFlags(ADC_Type *base)
Gets sample slot high limit status flags(Each bit represents one sample slot).

Parameters
* base — CADC peripheral base address.

Returns
The value of all sample slots’ high limit status. Each bit represents each sample
slot.

static inline void CADC__ClearSampleSlotHighLimitStatusFlags(ADC_Type *base, uint32_t
u32SampleMask)

Clears sample slot’s high limit status flags(Each bit represents one sample slot).
Parameters
* base — CADC peripheral base address.

» u32SampleMask — Mask value of sample slots. This parameter should be the
OR’ed value of cadc_sample_slot_mask_t.

static inline uint32_t CADC_ GetSampleSlotZeroCrossingStatusFlags(ADC_Type *base)
Gets sample slot zero crossing status flags(Each bit represents one sample slot).

Parameters
* base — CADC peripheral base address.

Returns
The value of all sample slots’ zero crossing status. Each bit represents each
sample slot.

static inline void CADC __ClearSampleSlotZeroCrossingStatusFlags(ADC_Type *base, uint32_t
u32SampleMask)

Clears sample slot’s zero crossing status flags(Each bit represents one sample slot).
Parameters
* base — CADC peripheral base address.

* u32SampleMask — Mask value of sample slots. This parameter should be the
OR’ed value of cadc_sample_slot_mask_t.

static inline uint16_t CADC_ GetPowerStatusFlags(ADC_Type *base)
Gets converters power status(Those power status can not be cleared).

Parameters
* base — CADC peripheral base address.

Returns
The mask value of the converterss power status flag, see
_cadc_converter_power_status_flags.

static inline uint16_t CADC_ GetConverterExpMuxChannelScanCompStatusFlags(ADC_Type *base)
Gets converter’s expansion mux channel scan complete status flags.

Parameters
* base — CADC peripheral base address.

Returns
uint16_t The mask value of converters’ expansion mux channel scan status
flags, see _cadc_expansion_mux_status_flags.
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static inline void CADC__ClearConverterExpMuxChannelScanCompStatusFlags(ADC_Type *base,
uint16_t
ul6FlagMask)

Clears converter’s expansion mux channel scan complete status flags.
Parameters
* base — CADC peripheral base address.
* ul6FlagMask — The mask value of _cadc_expansion_mux_status_{flags.

FSL CADC_DRIVER VERSION
CADC driver version.

enum _cadc_misc_status_ flags

CADC miscellaneous status flags used to tell peripheral’s miscellaneous status, such as ze-
rocrossing, end of scan flags.

Values:

enumerator kCADC_ ZeroCrossinglnterruptFlag
Zero crossing encountered. IRQ pending if enabled Zero Crossing Interrupt.

enumerator kCADC__HighLimitInterruptFlag
High limit exceeded flag. IRQ pending if enabled high limit interrupt.

enumerator kCADC_ LowLimitInterruptFlag
Low limit exceeded flag. IRQ pending if enabled low limit interrupt.

enumerator kCADC_ Converter AInProgressFlag
Conversion in progress, converter A.

enumerator kCADC_ ConverterBInProgressFlag
Conversion in progress, converter B.

enumerator kCADC_ Converter AEndOfScanFlag
End of scan, converter A.

enumerator kCADC_ ConverterBEndOfScanFlag
End of scan, converter B.

enumerator kCADC_StatusAllFlags

enum _ cadc_ converter_ power_status_ flags
The enumeration of converter power status.
Values:

enumerator kCADC__ ConverterAPowerDownFlag
The converterA is powered down.

enumerator kCADC_ConverterBPowerDownFlag
The converterB is powered down.

enum _ cadc_expansion_mux_ status_flags
The enumeration of expansion mux channel scan complete interrupt request status flag.

Values:

enumerator kCADC__ANA4ExpMuxAuxScanComplnterruptFlag
ANA4 Expansion MUX Channel Scan Complete Interrupt flag.

enumerator kCADC__ANB4ExpMuxAuxScanComplnterruptFlag
ANB4 Expansion MUX Channel Scan Complete Interrupt flag.
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enum _ cadc__interrupt__enable
CADC Interrupts enumeration.

Values:

enumerator kCADC_ SampleOScanInterruptEnable
If sample0 is converted, generate the scan interrupt.

enumerator kCADC__SamplelScanInterruptEnable
If samplel is converted, generate the scan interrupt.

enumerator kCADC_ Sample2ScanInterruptEnable
If sample2 is converted, generate the scan interrupt.

enumerator kCADC__ Sample3ScanInterruptEnable
If sample3 is converted, generate the scan interrupt.

enumerator kCADC_ Sample4ScanInterruptEnable
If sample4 is converted, generate the scan interrupt.

enumerator kCADC_ Sampleb5ScanInterruptEnable
If sample5 is converted, generate the scan interrupt.

enumerator kCADC_ Sample6ScanInterruptEnable
If sample6 is converted, generate the scan interrupt.

enumerator kCADC_ Sample7ScanInterruptEnable
If sample7 is converted, generate the scan interrupt.

enumerator kCADC_ Sample8ScanInterruptEnable
If sample8 is converted, generate the scan interrupt.

enumerator kCADC_ Sample9ScanInterruptEnable
If sample9 is converted, generate the scan interrupt.

enumerator kCADC_ SamplelOScanInterruptEnable
If sample10 is converted, generate the scan interrupt.

enumerator kCADC__Samplel1ScanInterruptEnable
If samplel1 is converted, generate the scan interrupt.

enumerator kCADC_ Samplel2ScanInterruptEnable
If sample12 is converted, generate the scan interrupt.

enumerator kCADC_ Samplel3ScanInterruptEnable
If sample13 is converted, generate the scan interrupt.

enumerator kCADC_ Samplel4ScanInterruptEnable
If sample14 is converted, generate the scan interrupt.

enumerator kCADC_ Samplel5ScanInterruptEnable
If samplel5 is converted, generate the scan interrupt.

enumerator kCADC__ ANA4ExpMuxScanCompletelnterruptEnable
If ANA4 expansion MUX channel scan complete, generate the interrupt.

enumerator kCADC__ ANB4ExpMuxScanCompletelnterruptEnable
If ANB4 expansion MUX channel scan complete, generate the interrupt.

enumerator kCADC_ HighLimitInterruptEnable
If the result value is greater than the high limit value, generate high limit interrupt.
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enumerator kCADC_ LowLimitInterruptEnable
If the result value is less than the low limit value, generate low limit interrupt.
enumerator kCADC_ ZeroCrossingInterruptEnable

If the current value has a sign change from the previous result in the selected zero
crossing mode, generate the zero crossing mode

enumerator kCADC__ ConversionCompletelnterruptOEnable

Upon the completion of the scan, generate the end of scan interrupt, when the scan
mode is selected as sequential mode or simultaneous parallel mode. For looping scan
mode, the interrupt will trigger after the completion of each iteration of loop.

enumerator kCADC_ ConversionCompletelnterrupt1Enable

When the scan mode is independent parallel mode, up the completion of the converter
scan, generate te end of scan interrupt. For looping scan mode, the interrupt will trig-
ger after the completion of each iteration of loop.

enumerator kCADC__ALLInterruptEnable
enum cadc converter id

CADC Converter identifier.

Values:

enumerator kCADC_ConverterA
Converter A.

enumerator kCADC_ConverterB
Converter B.

enum _cadc_idle work mode
The enumeration of work mode when the module is not used.

Values:

enumerator kCADC_ IdleKeepNormal
Keep normal.

enumerator kCADC IdleAutoPowerDown
Fall into power down mode automatically.

enum _ cadc_dma_ trigger source
The enumeration of DMA trigger source.

Values:

enumerator kCADC_DMATrigSrcEndofScan
DMA trigger source is end of scan interrupt.

enumerator kCADC__ DMATrigSrcSampleReady
DMA trigger source is RDY bits.

enum cadc_scan_mode

The enumeration of dual converter’s scan mode.
Values:

enumerator kCADC__ScanModeOnceSequential
Once (single) sequential.

enumerator kCADC__ScanModeOnceParallelIndependent
Once parallel independently.
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enumerator kCADC__ScanModeLoopSequential
Loop sequential.

enumerator kCADC__ScanModeLoopParallelIndependent
Loop parallel independently.
enumerator kCADC__ScanModeTriggeredSequential
Triggered sequential.
enumerator kCADC__ScanModeTriggeredParallelIndependent
Triggered parallel independently.
enumerator kCADC_ ScanModeOnceParallelSimultaneous
Once parallel simultaneously.
enumerator kCADC_ ScanModeLoopParallelSimultaneous
Loop parallel simultaneously.
enumerator kCADC__ScanModeTriggeredParallelSimultaneous
Triggered parallel simultaneously.
enum _ cadc_reference voltage source
The enumeration of converter’s reference voltage source.
Values:
enumerator kCADC_ReferenceVoltageVrefPad
VREF pin.
enumerator kCADC_ ReferenceVoltageChannelPad
ANX2 or ANx3 pin.
enum _ cadc_ channel gain
The enumeration of sample slot connected channel gain.
Values:
enumerator kCADC_ SignalGainX1
Gain x1.
enumerator kCADC_ SignalGainX2
Gain x2.
enumerator kCADC _SignalGainX4
Gain x4.
enum cadc channel mode
The enumeration of all channels’ channel mode.
Values:
enumerator kCADC__ANAQ_1_ SingleEnd
ANAO and ANA1 both configured as single ended inputs.

enumerator kCADC__ANAO_1_FullyDifferential
ANAO configured as fully differential positive input, ANA1 configured as fully differ-
ential negative input.

enumerator kCADC ANAO 1 UnipolarDifferential
ANAO configured as unipolar differential positive input, ANA1 configured as unipolar
differential negative input.

enumerator kCADC ANA2 3 SingleEnd
ANA2 and ANA3 both configured as single ended inputs.
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enumerator kCADC__ANA2 3 _FullyDifferential
ANA2 configured as fully differential positive input, ANA3 configured as fully differ-
ential negative input.

enumerator kCADC_ANA2 3 UnipolarDifferential
ANA2 configured as unipolar differential positive input, ANA3 configured as unipolar
differential negative input.

enumerator kCADC__ANBO_1_SingleEnd
ANBO and ANB1 both configured as single ended inputs.

enumerator kCADC__ANBO_1_ FullyDifferential
ANBO configured as fully differential positive input, ANB1 configured as fully differ-
ential negative input.

enumerator kCADC__ANBO_1_ UnipolarDifferential
ANBO configured as unipolar differential positive input, ANB1 configured as unipolar
differential negative input.

enumerator kCADC__ANB2 3 SingleEnd
ANB2 and ANB3 both configured as single ended inputs.

enumerator kCADC__ANB2_ 3 FullyDifferential
ANB2 configured as fully differential positive input, ANB3 configured as fully differ-
ential negative input.

enumerator kCADC__ANB2_ 3 UnipolarDifferential
ANB2 configured as unipolar differential positive input, ANB3 configured as unipolar
differential negative input.

enumerator kCADC_ANA4 5 SingleEnd
ANA4 and ANAS both configured as single ended inputs.

enumerator kCADC__ANA4 5 FullyDifferential
ANA4 configured as fully differential positive input, ANA5 configured as fully differ-
ential negative input.

enumerator kCADC_ANA4 5 UnipolarDifferential
ANAA4 configured as unipolar differential positive input, ANAS configured as unipolar
differential negative input.

enumerator kCADC _ANAG_7 SingleEnd
ANAG6 and ANA7 both configured as single ended inputs.

enumerator kCADC__ANAG_7_FullyDifferential
ANAG configured as fully differential positive input, ANA7 configured as fully differ-
ential negative input.

enumerator kCADC_ANAG_7 UnipolarDifferential
ANAG configured as unipolar differential positive input, ANA7 configured as unipolar
differential negative input.

enumerator kCADC__ANB4 5 SingleEnd
ANB4 and ANB5 both configured as single ended inputs.

enumerator kCADC__ANB4_5_FullyDifferential
ANBA4 configured as fully differential positive input, ANB5 configured as fully differ-
ential negative input.

enumerator kCADC__ANB4 5 UnipolarDifferential

ANB4 configured as unipolar differential positive input, ANB5 configured as unipolar
differential negative input.
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enumerator kCADC__ANB6_7_ SingleEnd
ANBG6 and ANB7 both configured as single ended inputs.

enumerator kCADC__ANB6_7_ FullyDifferential
ANBG6 configured as fully differential positive input, ANB7 configured as fully differ-
ential negative input.

enumerator kCADC__ANB6_ 7 UnipolarDifferential
ANBS6 configured as unipolar differential positive input, ANB7 configured as unipolar
differential negative input.

enum cadc_channel number
The enumerator of all channels that can be routed to the specific sample slot.

Values:

enumerator kCADC_ SingleEndANAO_ Diff ANAOpANA1n

Single Endned ANAO Signal Or Differential ANAO+, ANA1- signal.
enumerator kCADC_SingleEndANA1 DiffANAOpANA1n

Single Endned ANA1 Signal Or Differential ANAO+, ANA1- signal.
enumerator kCADC_ SingleEndANA2_DiffANA2pANA3n

Single Endned ANAZ2 Signal Or Differential ANA2+, ANA3- signal.
enumerator kCADC_ SingleEndANA3_DiffANA2pANA3n

Single Endned ANA3 Signal Or Differential ANA2+, ANA3- signal.

enumerator kCADC_ SingleEndANA4_DiffANA4pANA5n
Single Endned ANAA4 Signal Or Differential ANA4+, ANAS5- signal.

enumerator kCADC_ SingleEndANA5_DiffANA4pANAb5n

Single Endned ANAS Signal Or Differential ANA4+, ANAS5- signal.
enumerator kCADC_SingleEndANA6_DiffANAG6pANATn

Single Endned ANASG Signal Or Differential ANA6+, ANA7- signal.
enumerator kCADC_ SingleEndANA7_DiffANA6pANAT7Tn

Single Endned ANA7 Signal Or Differential ANA6+, ANA7- signal.
enumerator kCADC_ SingleEnd ANBO_ Diff ANBOpANB1n

Single Endned ANBO Signal Or Differential ANBO+, ANB1- signal.

enumerator kCADC_ SingleEndANB1_ Diff ANBOpANB1n
Single Endned ANB1 Signal Or Differential ANBO+, ANB1- signal.

enumerator kCADC_ SingleEndANB2_ Diff ANB2pANB3n
Single Endned ANB2 Signal Or Differential ANB2+, ANB3- signal.

enumerator kCADC_ SingleEnd ANB3_ DiffANB2pANB3n
Single Endned ANB3 Signal Or Differential ANB2+, ANB3- signal.

enumerator kCADC_ SingleEndANB4_ Diff ANB4pANBb5Hn

Single Endned ANB4 Signal Or Differential ANB4+, ANB5- signal.
enumerator kCADC_ SingleEndANB5_ Diff ANB4pANB5n

Single Endned ANBS5 Signal Or Differential ANB4+, ANB5- signal.
enumerator kCADC_SingleEnd ANB6_ Diff ANB6pANBTn

Single Endned ANBS6 Signal Or Differential ANB6+, ANB7- signal.

enumerator kCADC_ SingleEndANB7_ Diff ANB6pANB7n
Single Endned ANB?7 Signal Or Differential ANB6+, ANB7- signal.
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enum _ cadc_sample_ slot_ mask
The enumeration of sample slot mask.

Values:

enumerator kCADC_ NonSampleSlotMask

enumerator kCADC_ SampleSlotOMask
The mask of sample slot0.
enumerator kCADC__ SampleSlot1Mask
The mask of sample slot1.
enumerator kCADC__SampleSlot2Mask
The mask of sample slot2.
enumerator kCADC_ SampleSlot3Mask
The mask of sample slot3.
enumerator kCADC_ SampleSlot4Mask
The mask of sample slot4.
enumerator kCADC__ SampleSlot5Mask
The mask of sample slot5.
enumerator kCADC__ SampleSlot6Mask
The mask of sample slot6.
enumerator kCADC__ SampleSlot7Mask
The mask of sample slot7.
enumerator kCADC_ SampleSlot8Mask
The mask of sample slot8.
enumerator kCADC_ SampleSlot9Mask
The mask of sample slot9.
enumerator kCADC_ SampleSlot10Mask
The mask of sample slot10.
enumerator kCADC_ SampleSlot11Mask
The mask of sample slot11.
enumerator kCADC_ SampleSlot12Mask
The mask of sample slot12.
enumerator kCADC_ SampleSlot13Mask
The mask of sample slot13.
enumerator kCADC__ SampleSlot14Mask
The mask of sample slot14.
enumerator kCADC__ SampleSlot15Mask
The mask of sample slot15.
enumerator kCADC__AllSampleSlotsMask
The mask of all sample slots.
enum _ cadc_sample_slot_ index
The enumeration of sample slot index.

Values:
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enumerator kCADC__SampleSlotOIndex
The index of sample slot0.

enumerator kCADC__SampleSlot1Index
The index of sample slot1.
enumerator kCADC__SampleSlot2Index
The index of sample slot2.
enumerator kCADC__SampleSlot3Index
The index of sample slot3.
enumerator kCADC_ SampleSlot4Index
The index of sample slot4.
enumerator kCADC__SampleSlot5Index
The index of sample slot5.
enumerator kCADC__SampleSlot6Index
The index of sample slot6.
enumerator kCADC__SampleSlot7Index
The index of sample slot7.
enumerator kCADC__SampleSlot8Index
The index of sample slot8.
enumerator kCADC__SampleSlot9Index
The index of sample slot9.
enumerator kCADC_ SampleSlot10Index
The index of sample slot10.
enumerator kCADC_ SampleSlot11Index
The index of sample slot11.
enumerator kCADC_ SampleSlot12Index
The index of sample slot12.
enumerator kCADC_ SampleSlot13Index
The index of sample slot13.
enumerator kCADC_SampleSlot14Index
The index of sample slot14.
enumerator kCADC_ SampleSlot15Index
The index of sample slot15.
enum _ cadc_sample_slot_ sequential mode disabled
The enumeration for the sample slot to be disabled in sequential mode.
Values:
enumerator kCADC_ SampleODisabled
Disable Sample slot0, the scan will stop at sample slot0 in sequential scan mode
enumerator kCADC_ SamplelDisabled
Disable Sample slot1, the scan will stop at sample slotl in sequential scan mode

enumerator kCADC_Sample2Disabled
Disable Sample slot2, the scan will stop at sample slot2 in sequential scan mode
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enumerator kCADC_ Sample3Disabled
Disable Sample slot3, the scan will stop at sample slot3 in sequential scan mode

enumerator kCADC__Sample4Disabled
Disable Sample slot4, the scan will stop at sample slot4 in sequential scan mode

enumerator kCADC_ Sample5Disabled
Disable Sample slot5, the scan will stop at sample slot5 in sequential scan mode

enumerator kCADC_ Sample6Disabled
Disable Sample slot6, the scan will stop at sample slot6 in sequential scan mode

enumerator kCADC_ Sample7Disabled
Disable Sample slot7, the scan will stop at sample slot7 in sequential scan mode

enumerator kCADC_ Sample8Disabled
Disable Sample slot8, the scan will stop at sample slot8 in sequential scan mode

enumerator kCADC_ Sample9Disabled
Disable Sample slot9, the scan will stop at sample slot9 in sequential scan mode

enumerator kCADC_Samplel0Disabled
Disable Sample slot10, the scan will stop at sample slot10 in sequential scan mode

enumerator kCADC__Samplel1Disabled
Disable Sample slot11, the scan will stop at sample slotl1 in sequential scan mode

enumerator kCADC__Samplel2Disabled
Disable Sample slot12, the scan will stop at sample slot12 in sequential scan mode

enumerator kCADC_Samplel3Disabled
Disable Sample slot13, the scan will stop at sample slot13 in sequential scan mode

enumerator kCADC_ Samplel4Disabled
Disable Sample slot14, the scan will stop at sample slot14 in sequential scan mode

enumerator kCADC__Samplel5Disabled
Disable Sample slot15, the scan will stop at sample slot15 in sequential scan mode

enum _ cadc_sample_slot_ simultParallel _mode_ disabled

The enumeration for the sample slot to be disabled in simultaneous parallel mode.
Values:

enumerator kCADC__Sample0_ 8Disabled
Disable Sample slot0 and Sample Slot 8, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot0 and Sample slot 8.

enumerator kCADC_Samplel 9Disabled
Disable Sample slotl and Sample Slot 9, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot1 and Sample slot 9.

enumerator kCADC__Sample2_10Disabled
Disable Sample slot2 and Sample Slot 10, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot2 and Sample slot 10.

enumerator kCADC_ Sample3_ 11Disabled
Disable Sample slot3 and Sample Slot 11, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot3 and Sample slot 11.

enumerator kCADC_Sample4 12Disabled

Disable Sample slot4 and Sample Slot 12, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot4 and Sample slot 12.
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enumerator kCADC__Sample5_ 13Disabled

Disable Sample slot5 and Sample Slot 13, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot5 and Sample slot 13.

enumerator kCADC__Sample6_ 14Disabled

Disable Sample slot6 and Sample Slot 14, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot7 and Sample slot 14.

enumerator kCADC_ Sample7_ 15Disabled

Disable Sample slot7 and Sample Slot 15, in the simultaneous parallel mode the con-
verter A and converter B will stop at Sample slot7 and Sample slot 15.

enum _ cadc_sample_slot_ independentParallel _mode convA_ disabled

The enumeration for the sample slot to be disabled for the converter A in independent
parallel mode.

Values:
enumerator kCADC__ConvASampleODisabled

Disable Sample slot0, the scan will stop at sample slot0 in sequential scan mode
enumerator kCADC__ConvASamplelDisabled

Disable Sample slot1, the scan will stop at sample slot1 in sequential scan mode
enumerator kCADC_ ConvASample2Disabled

Disable Sample slot2, the scan will stop at sample slot2 in sequential scan mode
enumerator kCADC_ ConvASample3Disabled

Disable Sample slot3, the scan will stop at sample slot3 in sequential scan mode
enumerator kCADC_ ConvASample4Disabled

Disable Sample slot4, the scan will stop at sample slot4 in sequential scan mode
enumerator kCADC_ ConvASample5Disabled

Disable Sample slot5, the scan will stop at sample slot5 in sequential scan mode
enumerator kCADC_ ConvASample6Disabled

Disable Sample slot6, the scan will stop at sample slot6 in sequential scan mode
enumerator kCADC_ ConvASample7Disabled

Disable Sample slot7, the scan will stop at sample slot7 in sequential scan mode
enumerator kCADC_ ConvASampleReserved

Reserved

enum _ cadc_sample_slot_indParallel _mode_ convB_ disabled

The enumeration for the sample slot to be disabled for the converter B in independent
parallel mode.

Values:
enumerator kCADC_ ConvBSample8Disabled
Disable Sample slot8, the scan will stop at sample slot8 in sequential scan mode

enumerator kCADC_ ConvBSample9Disabled

Disable Sample slot9, the scan will stop at sample slot9 in sequential scan mode
enumerator kCADC_ ConvBSamplel0Disabled

Disable Sample slot10, the scan will stop at sample slot10 in sequential scan mode

enumerator kCADC__ ConvBSamplel1Disabled
Disable Sample slot11, the scan will stop at sample slotl1 in sequential scan mode
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enumerator kCADC__ConvBSamplel2Disabled
Disable Sample slot12, the scan will stop at sample slot12 in sequential scan mode

enumerator kCADC__ConvBSamplel3Disabled
Disable Sample slot13, the scan will stop at sample slot13 in sequential scan mode
enumerator kCADC__ConvBSamplel4Disabled
Disable Sample slot14, the scan will stop at sample slot14 in sequential scan mode
enumerator kCADC__ConvBSamplel5Disabled
Disable Sample slot15, the scan will stop at sample slot15 in sequential scan mode
enumerator kCADC_ConvBSampleReserved
Reserved
enum _ cadc_sample_slot_ zero_ crossing mode
The enumeration for the sample slot’s zero crossing event.
Values:
enumerator kCADC_ ZeroCrossingDisabled
Zero Crossing disabled.
enumerator kCADC_ ZeroCrossingForPtoNSign
Zero Crossing enabled for positive to negative sign change.
enumerator kCADC__ ZeroCrossingForNtoPSign
Zero Crossing enabled for negative to positive sign change.
enumerator kCADC_ ZeroCrossingFor AnySignChanged
Zero Crossing enabled for any sign change.
enum _ cadc_expansion__mux_ operate_mode
The enumeration for expansion multiplexer.
Values:
enumerator kCADC_ExpMuxManualMode
MUX channel feeding to ANA4/ANB4 is selected as MUXSELDO.
enumerator kCADC__ExpMuxScanMode0
The sample completion of ANA4/ANB4 enableds subsequent selected channel.
enumerator kCADC_ExpMuxScanModel
The sample completion of ANA7/ANB7 enableds subsequent selected channel.

enumerator kCADC__ExpMuxScanMode2
The sample completion of ANA4/ANB4 or ANA7/ANB7 enableds subsequent selected
channel.
enum _ cadc_ auxiliary__control
The enumeration of conveter’s auxiliary control.

Values:

enumerator kCADC__ AuxSel0_ Config0
Auxiliary select 0 controls AUX_SELO = 0, AUX_SEL1 =0.

enumerator kCADC__AuxSel0__Configl
Auxiliary select 0 controls AUX_SELO = 1, AUX_SEL1 =0.

enumerator kCADC__AuxSel0__Config2
Auxiliary select 0 controls AUX_SELO = 0, AUX_SEL1 =1.
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enumerator kCADC__AuxSel0_ Config3
Auxiliary select 0 controls AUX_SELO = 1, AUX_SEL1 = 1.

enumerator kCADC__AuxSell_ Config0
Auxiliary select 1 controls AUX_SELO = 0, AUX_SEL1 =0.

enumerator kCADC__AuxSell_ Configl
Auxiliary select 1 controls AUX_SELO = 1, AUX_SEL1 = 0.

enumerator kCADC__AuxSell_ Config2

Auxiliary select 1 controls AUX_SELO = 0, AUX_SEL1 =1.
enumerator kCADC__AuxSell__Config3

Auxiliary select 1 controls AUX_SELO = 1, AUX_SEL1 =1.
enumerator kCADC__AuxSel2_ Config0

Auxiliary select 2 controls AUX_SELO = 0, AUX_SEL1 =0.
enumerator kCADC__AuxSel2_ Configl

Auxiliary select 2 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel2_ Config2

Auxiliary select 2 controls AUX_SELO = 0, AUX_SEL1 =1.
enumerator kCADC__AuxSel2_ Config3

Auxiliary select 2 controls AUX_SELO = 1, AUX_SEL1 =1.
enumerator kCADC__ AuxSel3_ Config0

Auxiliary select 3 controls AUX_SELO = 0, AUX_SEL1 =0.
enumerator kCADC__AuxSel3_ Configl

Auxiliary select 3 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel3__Config2

Auxiliary select 3 controls AUX_SELO = 0, AUX_SEL1 =1.
enumerator kCADC__AuxSel3_ Config3

Auxiliary select 3 controls AUX_SELO = 1, AUX_SEL1 =1.
enumerator kCADC__AuxSel4d_ Config0

Auxiliary select 4 controls AUX_SELO = 0, AUX_SEL1 =0.
enumerator kCADC__AuxSel4_ Configl

Auxiliary select 4 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel4_ Config2

Auxiliary select 4 controls AUX_SELO = 0, AUX_SEL1 =1.
enumerator kCADC__AuxSel4d_ Config3

Auxiliary select 4 controls AUX_SELO = 1, AUX_SEL1 =1.
enumerator kCADC__ AuxSel5_ Config0

Auxiliary select 5 controls AUX_SELO = 0, AUX_SEL1 =0.
enumerator kCADC__AuxSel5_ Configl

Auxiliary select 5 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel5_ Config2

Auxiliary select 5 controls AUX_SELO = 0, AUX_SEL1 =1.

enumerator kCADC__ AuxSel5_ Config3
Auxiliary select 5 controls AUX_SELO =1, AUX_SEL1 =1.
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enumerator kCADC__AuxSel6_ Config0
Auxiliary select 6 controls AUX_SELO = 0, AUX_SEL1 = 0.

enumerator kCADC__AuxSel6_ Configl
Auxiliary select 6 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel6_ Config2
Auxiliary select 6 controls AUX_SELO = 0, AUX_SEL1 = 1.
enumerator kCADC__AuxSel6_ Config3
Auxiliary select 6 controls AUX_SELO = 1, AUX_SEL1 =1.
enumerator kCADC__AuxSel7__Config0
Auxiliary select 7 controls AUX_SELO = 0, AUX_SEL1 =0.
enumerator kCADC__AuxSel7_Configl
Auxiliary select 7 controls AUX_SELO = 1, AUX_SEL1 =0.
enumerator kCADC__AuxSel7__Config2
Auxiliary select 7 controls AUX_SELO = 0, AUX_SEL1 =1.
enumerator kCADC__AuxSel7_Config3
Auxiliary select 7 controls AUX_SELO = 1, AUX_SEL1 =1.
enum _ cadc_expansion_ disabled__mux_ slot
The enumeration for the expansion mux slot to be disabled.
Values:
enumerator kCADC__ExpaMuxNoDisable
Expansion mux scan not disabled.
enumerator kCADC_ ExpMux0Disable
Expansion mux slot 0.
enumerator kCADC_ExpMux1Disable
Expansion mux slot 1.
enumerator kCADC__ ExpMux2Disable
Expansion mux slot 2.
enumerator kCADC__ExpMux3Disable
Expansion mux slot 3.
enumerator kCADC__ ExpMux4Disable
Expansion mux slot 4.
enumerator kCADC__ExpMux5Disable
Expansion mux slot 5.
enumerator kCADC_ExpMux6Disable
Expansion mux slot 6.
enumerator kCADC__ExpMux7Disable
Expansion mux slot 7.
enum _ cadc__expansion_mux_ selection
The enumeration of expanssion mux selection.
Values:

enumerator kCADC MuxSel0  Channel0
MUX’s channel 0 for MUXSELDO.
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enumerator kCADC MuxSel0_ Channell
MUX’s channel 1 for MUXSELDO.

enumerator kCADC MuxSel0_ Channel2
MUX’s channel 2 for MUXSELDO.

enumerator kCADC MuxSel0_ Channel3
MUX’s channel 3 for MUXSELDO.

enumerator kCADC MuxSel0 Channel4
MUX’s channel 4 for MUXSELDO.

enumerator kCADC MuxSel0 Channel5
MUX’s channel 5 for MUXSELDO.

enumerator kCADC MuxSel0 Channel6
MUX’s channel 6 for MUXSELDO.

enumerator kCADC_MuxSel0 Channel7
MUX’s channel 7 for MUXSELDO.

enumerator kCADC_MuxSell Channel0
MUX’s channel 0 for MUXSEL1.

enumerator kCADC_MuxSell Channell
MUX’s channel 1 for MUXSEL1.

enumerator kCADC_MuxSell Channel2
MUX’s channel 2 for MUXSEL1.

enumerator kCADC_MuxSell Channel3
MUX’s channel 3 for MUXSEL1.

enumerator kCADC_MuxSell Channel4
MUX’s channel 4 for MUXSEL1.

enumerator kCADC_MuxSell Channelb
MUX’s channel 5 for MUXSEL1.

enumerator kCADC_MuxSell Channel6
MUX’s channel 6 for MUXSEL1.

enumerator kCADC_MuxSell Channel7
MUX’s channel 7 for MUXSEL1.

enumerator kCADC_MuxSel2 Channel0
MUX’s channel 0 for MUXSEL2.

enumerator kCADC_MuxSel2 Channell
MUX’s channel 1 for MUXSEL2.

enumerator kCADC_MuxSel2 Channel2
MUX’s channel 2 for MUXSEL2.

enumerator kCADC_MuxSel2 Channel3
MUX’s channel 3 for MUXSEL2.

enumerator kCADC_MuxSel2 Channel4
MUX’s channel 4 for MUXSEL2.

enumerator kCADC_MuxSel2 Channelb
MUX’s channel 5 for MUXSEL?2.
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enumerator kCADC MuxSel2 Channel6
MUX’s channel 6 for MUXSEL2.

enumerator kCADC MuxSel2 Channel?
MUX’s channel 7 for MUXSEL2.

enumerator kCADC MuxSel3 Channel0
MUX’s channel 0 for MUXSEL3.

enumerator kCADC MuxSel3 Channell
MUX’s channel 1 for MUXSEL3.

enumerator kCADC MuxSel3 Channel2
MUX’s channel 2 for MUXSEL3.

enumerator kCADC MuxSel3 Channel3
MUX’s channel 3 for MUXSEL3.

enumerator kCADC_MuxSel3 Channel4
MUX’s channel 4 for MUXSEL3.

enumerator kCADC_MuxSel3 Channelb
MUX’s channel 5 for MUXSEL3.

enumerator kCADC_MuxSel3 Channel6
MUX’s channel 6 for MUXSEL3.

enumerator kCADC_MuxSel3 Channel7
MUX’s channel 7 for MUXSEL3.

enumerator kCADC_MuxSel4 Channel0
MUX’s channel 0 for MUXSELA4.

enumerator kCADC_MuxSel4 Channell
MUX’s channel 1 for MUXSELA4.

enumerator kCADC_MuxSel4 Channel2
MUX’s channel 2 for MUXSELA4.

enumerator kCADC_MuxSel4 Channel3
MUX’s channel 3 for MUXSELA4.

enumerator kCADC_MuxSel4 Channel4
MUX’s channel 4 for MUXSELA4.

enumerator kCADC_MuxSel4 Channelb
MUX’s channel 5 for MUXSELA4.

enumerator kCADC_MuxSel4 Channel6
MUX’s channel 6 for MUXSELA4.

enumerator kCADC_MuxSel4 Channel7
MUX’s channel 7 for MUXSELA4.

enumerator kCADC_MuxSel5 Channel0
MUX’s channel 0 for MUXSELS5.

enumerator kCADC_MuxSel5 Channell
MUX’s channel 1 for MUXSELS5.

enumerator kCADC_MuxSel5 Channel2
MUX’s channel 2 for MUXSELS5.
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enumerator kCADC MuxSel5 Channel3
MUX’s channel 3 for MUXSELS5.

enumerator kCADC MuxSel5 Channel4
MUX’s channel 4 for MUXSELS5.

enumerator kCADC MuxSel5 Channelb
MUX’s channel 5 for MUXSELS5.

enumerator kCADC MuxSel5 Channel6
MUX’s channel 6 for MUXSELS5.

enumerator kCADC MuxSel5 Channel?
MUX’s channel 7 for MUXSELS5.

enumerator kCADC MuxSel6_ Channel0
MUX’s channel 0 for MUXSELS6.

enumerator kCADC_MuxSel6 Channell
MUX’s channel 1 for MUXSELS6.

enumerator kCADC_MuxSel6 Channel?2
MUX’s channel 2 for MUXSELS6.

enumerator kCADC_MuxSel6_ Channel3
MUX’s channel 3 for MUXSELS6.

enumerator kCADC_MuxSel6 Channel4
MUX’s channel 4 for MUXSELS6.

enumerator kCADC_MuxSel6 Channelb
MUX’s channel 5 for MUXSELS6.

enumerator kCADC_MuxSel6_Channel6
MUX’s channel 6 for MUXSELS6.

enumerator kCADC_MuxSel6  Channel7
MUX’s channel 7 for MUXSELS6.

enumerator kCADC_MuxSel7 Channel0
MUX’s channel 0 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channell
MUX’s channel 1 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channel2
MUX’s channel 2 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channel3
MUX’s channel 3 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channel4
MUX’s channel 4 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channelb
MUX’s channel 5 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channel6
MUX’s channel 6 for MUXSEL?7.

enumerator kCADC_MuxSel7 Channel7
MUX’s channel 7 for MUXSEL?7.
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typedef enum _cadc_converter_id cadc_ converter__id_t
CADC Converter identifier.

typedef enum _cadc_idle_work_mode cadc_idle_work_mode_t
The enumeration of work mode when the module is not used.

typedef enum _cadc_dma_trigger_source cadc_dma_ trigger_source_t
The enumeration of DMA trigger source.

typedef enum _cadc_scan_mode cadc_scan_mode_ t
The enumeration of dual converter’s scan mode.

typedef enum _cadc_reference_voltage_source cadc_ reference voltage source_ t
The enumeration of converter’s reference voltage source.

typedef enum _cadc_channel_gain cadc_ channel gain_t
The enumeration of sample slot connected channel gain.

typedef enum _cadc_channel_mode cadc_ channel mode_ t
The enumeration of all channels’ channel mode.

typedef enum _cadc_channel_number cadc_channel number_ t
The enumerator of all channels that can be routed to the specific sample slot.

typedef enum _cadc_sample_slot_mask cadc_sample_ slot_ mask_ t
The enumeration of sample slot mask.

typedef enum _cadc_sample_slot_index cadc_sample_slot_index_ t
The enumeration of sample slot index.
typedef enum _cadc_sample_slot_sequential mode_disabled
cadc__sample_slot_sequential mode disabled_t
The enumeration for the sample slot to be disabled in sequential mode.
typedef enum _cadc_sample_slot_simultParallel mode_disabled
cadc_sample_ slot_ simultParallel _mode_ disabled_t
The enumeration for the sample slot to be disabled in simultaneous parallel mode.
typedef enum _cadc_sample_slot_independentParallel mode_convA_disabled
cadc_sample_slot_independentParallel mode convA_ disabled t
The enumeration for the sample slot to be disabled for the converter A in independent
parallel mode.
typedef enum _cadc_sample_slot_indParallel mode_convB_disabled
cadc_sample_ slot_independentParallel _mode_convB_ disabled_t
The enumeration for the sample slot to be disabled for the converter B in independent
parallel mode.
typedef enum _cadc_sample_slot_zero_crossing mode cadc_sample_slot_ zero_ crossing _mode_t
The enumeration for the sample slot’s zero crossing event.

typedef enum _cadc_expansion_mux_operate_mode cadc__expansion_mux_ operate_mode_t
The enumeration for expansion multiplexer.

typedef struct _cadc_sample_slot_independentParallel mode_disabled
cadc_sample_ slot_independentParallel _mode_ disabled_t

The structure of the disabled sample slots in independent parallel mode.

typedef union _cadc_sample_slot_disabled cadc_sample_slot_ disabled_t
The union of disabled sample slot for each scan mode.
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typedef struct _cadc_sample_config cadc_sample_slot_ config_t
The structure for configuring the sample slot.

typedef struct _cadc_scan_ctrl_sequential mode cadc_scan_ctrl_seq_mode_t
Cadc scan control for sequential scan mode.

Note: Each member of this structure represent one bit of the word. Asserted the structure’s
member means delay sample until a new sync input occurs. Cleared the structure’s member
means perform sample immediately after the completion of the current sample.

typedef struct _cadc_scan_ctrl simultParallel mode cadc_scan_ ctrl_simultParallel mode_t
Cadc scan control for simultaneous parallel scan mode.

Note: Each member of this structure represent one bit of the word. Asserted the structure’s
member means delay sample until a new sync input occurs. Cleared the structure’s member
means perform sample immediately after the completion of the current sample.

typedef struct _cadc_scan_ctrl_independent_parallel_ mode_converterA
cadc_scan__ctrl_independent_ parallel _mode_converterA_t

The scan ctrl struture for converterA in independent scan mode.

typedef struct _cadc_scan_ctrl_independent_parallel_mode_converterB
cadc_scan_ ctrl_independent_ parallel mode converterB_t

The scan ctrl struture for converterB in independent scan mode.

typedef union _cadc_scan_ctrl_independent_parallel_mode
cadc_scan_ ctrl_independent_ parallel _mode_t

The union for converters in independent parallel mode.

typedef union _cadc_scan_control cadc_scan_ control_t
The union of the scan control for each scan mode.

typedef enum _cadc_auxiliary_control cadc_ auxiliary control_t
The enumeration of conveter’s auxiliary control.

typedef enum _cadc_expansion_disabled_mux_slot cadc_ expansion_ disabled mux_ slot_t
The enumeration for the expansion mux slot to be disabled.

typedef enum _cadc_expansion_mux_selection cadc_ expansion_mux_ selection_ t
The enumeration of expanssion mux selection.

typedef struct _cadc_exp_mux_aux_config cadc_exp_mux_aux_ config_t
The structure for configuring Cyclic ADC’s expansion setting.

typedef struct _cadc_converter_config cadc_ converter config t
The structure for configuring each converter.

typedef struct _cadc_config cadc_config t

The structure for configuring the Cyclic ADC’s setting.
CADC_SAMPLE_SLOTS_COUNT

Macro for CADC sample slot count.

struct _ cadc_sample_slot_ independentParallel _mode disabled

#include <fsl_cadc.h> The structure of the disabled sample slots in independent parallel
mode.
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Public Members

cadc_sample_slot_independentParallel mode_convA_disabled_t eConverter A
The sample slot to be disabled for the converter A, when the scan mode is set as inde-
pendent parallel mode.

cadc_sample_slot_independentParallel mode_convB_disabled_t eConverterB
The sample slot to be disabled for the converter B, when the scan mode is set as inde-
pendent parallel mode.

union cadc_sample_slot disabled
#include <fsl_cadc.h> The union of disabled sample slot for each scan mode.

Public Members

uint32_t u32SampleDisVal
The 32 bits width of disabled sample slot value. This member used to get the disabled
sample slot which sets in different scan modes in word type. This member is not rec-
ommended to be used to set the disabled sample slot. This member is designed to be
used in driver level only, the application should not use this member.
cadc_sample_slot_sequential_ mode_disabled_t eSequentialModeDisSample

If the scan mode is selected as sequential mode, the application must use this member
to set the disabled sample slot. This member is used to set disabled sample slot when
the scan mode is selected as sequential mode. The scan will stop at the first disabled
sample slot in that mode. So for the application, this member should be set as one
sample slot index that the scan will stop.

cadc_sample_slot_simultParallel_ mode_disabled_t eSimultParallelModeDisSample

In simultaneous parallel scan mode, the application must use this member to set the
disabled sample slot. In that scan mode, the scan will stop when either converter en-
counters a disabled sample.

cadc_sample_slot_independentParallel mode_disabled_t sIndependentParallelModeDisSample

In independent parallel scan mode, the application must use this member to set the
disabled sample slot. In that scan mode, the converter will stop scan when it encoun-
ters a disabled sample slot. In this mode, the disabled sample slot for converterA and
converterB may different.

struct _ cadc_sample_ config
#include <fsl_cadc.h> The structure for configuring the sample slot.

Public Members
cadc_sample_slot_zero_crossing_mode_t eZeroCrossingMode
Zero crossing mode.
uint16_t ul6HighLimitValue
High limit value. Original value formation as hardware register, with 3-bits left shifted.
uint16_t ul6LowLimitValue
Low limit value. Original value formation as hardware register, with 3-bits left shifted.

uint16_t ul60ffsetValue
Offset value. Original value formation as hardware register, with 3-bits left shifted.
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struct _ cadc_scan_ ctrl_sequential _mode
#include <fsl_cadc.h> Cadc scan control for sequential scan mode.

Note: Each member of this structure represent one bit of the word. Asserted the structure’s
member means delay sample until a new sync input occurs. Cleared the structure’s member
means perform sample immediately after the completion of the current sample.

Public Members
uint32_t bitSample0

Control whether delay sample0 until a new sync input occurs.
uint32_t bitSamplel

Control whether delay samplel until a new sync input occurs.
uint32_t bitSample2

Control whether delay sample2 until a new sync input occurs.
uint32_t bitSample3

Control whether delay sample3 until a new sync input occurs.
uint32_t bitSample4

Control whether delay sample4 until a new sync input occurs.
uint32_t bitSampleb

Control whether delay sample5 until a new sync input occurs.
uint32_t bitSample6

Control whether delay sample6 until a new sync input occurs.
uint32_t bitSample7

Control whether delay sample7 until a new sync input occurs.
uint32_t bitSample8

Control whether delay sample8 until a new sync input occurs.
uint32_t bitSample9

Control whether delay sample9 until a new sync input occurs.
uint32_t bitSamplel0

Control whether delay sample10 until a new sync input occurs.
uint32_t bitSamplell

Control whether delay sample11 until a new sync input occurs.
uint32_t bitSamplel2

Control whether delay sample12 until a new sync input occurs.
uint32_t bitSamplel3

Control whether delay sample13 until a new sync input occurs.
uint32_t bitSamplel4

Control whether delay sample14 until a new sync input occurs.
uint32_t bitSamplel5

Control whether delay sample15 until a new sync input occurs.

uint32_t bitsReserved
Reserved 16 bits.
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struct cadc_scan ctrl simultParallel mode

#include <fsl_cadc.h> Cadc scan control for simultaneous parallel scan mode.

Note: Each member of this structure represent one bit of the word. Asserted the structure’s
member means delay sample until a new sync input occurs. Cleared the structure’s member
means perform sample immediately after the completion of the current sample.

Public Members
uint32_t bitSample0 8

Control whether delay sample0 and sample8 until a new sync input occurs.
uint32_t bitSamplel 9

Control whether delay samplel and sample9 until a new sync input occurs.
uint32_t bitSample2 10

Control whether delay sample2 and sample10 until a new sync input occurs.
uint32_t bitSample3 11

Control whether delay sample3 and sample11 until a new sync input occurs.
uint32_t bitsReservedl

Reserved 4 bits.
uint32_t bitSample4 12

Control whether delay sample4 and sample12 until a new sync input occurs.
uint32_t bitSample5_ 13

Control whether delay sample5 and sample13 until a new sync input occurs.
uint32_t bitSample6 14

Control whether delay sample6 and sample14 until a new sync input occurs.
uint32_t bitSample7 15

Control whether delay sample7 and sample15 until a new sync input occurs.
uint32_t bitsReserved2

Reserved 4 bits.

uint32_t bitsReserved3
Reserved 16 bits.

struct _cadc_scan_ ctrl independent_parallel mode_converterA

#include <fsl_cadc.h> The scan ctrl struture for converterA in independent scan mode.

Public Members
uint32_t bitSample0

Control whether delay converterA’s sample0 until a new sync input occurs.
uint32_t bitSamplel

Control whether delay converterA’s samplel until a new sync input occurs.

uint32_t bitSample2
Control whether delay converterA’s sample2 until a new sync input occurs.

uint32_t bitSample3
Control whether delay converterA’s sample3 until a new sync input occurs.
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uint32_t bitsReservedl
Reserved 4 bits.

uint32_t bitSample4

Control whether delay converterA’s sample4 until a new sync input occurs.
uint32_t bitSample5

Control whether delay converterA’s sample5 until a new sync input occurs.
uint32_t bitSample6

Control whether delay converterA’s sample6 until a new sync input occurs.
uint32_t bitSample?

Control whether delay converterA’s sample7 until a new sync input occurs.
uint32_t bitsReserved?2

Reserved 4 bits
uint32_t bitsReserved3

Reserved 16 bits.

struct _ cadc_scan_ ctrl_independent_ parallel _mode_converterB
#include <fsl_cadc.h> The scan ctrl struture for converterB in independent scan mode.

Public Members
uint32_t bitsReservedl

Reserved 4 bits.
uint32_t bitSample8

Control whether delay converterB’s sample8 until a new sync input occurs.
uint32_t bitSample9

Control whether delay converterB’s sample9 until a new sync input occurs.
uint32_t bitSamplel0

Control whether delay converterB’s sample10 until a new sync input occurs.
uint32_t bitSamplell

Control whether delay converterB’s samplel11 until a new sync input occurs.
uint32_t bitsReserved?2

Reserved 4 bits.
uint32_t bitSamplel2

Control whether delay converterB’s sample12 until a new sync input occurs.
uint32_t bitSamplel3

Control whether delay converterB’s sample13 until a new sync input occurs.
uint32_t bitSamplel4

Control whether delay converterB’s sample14 until a new sync input occurs.
uint32_t bitSamplel5

Control whether delay converterB’s sample15 until a new sync input occurs.
uint32_t bitsReserved3

Reserved 16 bits.

union _ cadc_scan_ ctrl_independent_ parallel_mode
#include <fsl_cadc.h> The union for converters in independent parallel mode.
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Public Members
cadc_scan_ctrl_independent_parallel_mode_converterA_t sConverter A
Scan control for converterA.

cadc_scan_ctrl independent_parallel_mode_converterB_t sConverterB
Scan control for converterB.

union cadc scan_ control
#include <fsl_cadc.h> The union of the scan control for each scan mode.

Public Members
uint32_t u32ScanCtrlVal
The 32 bits value of the scan control value.

cadc_scan_ctrl_seq_mode_t sSequential
Scan control for sequential scan mode.

cadc_scan_ctrl_simultParallel mode_t sSimultParallel
Scan control for simultaneous parallel scan mode.

cadc_scan_ctrl_independent_parallel mode_t ulndependentParallel
Scan control for independent scan mode.

struct _ cadc_ exp_ mux_ aux_ config
#include <fsl_cadc.h> The structure for configuring Cyclic ADC’s expansion setting.

Public Members
uint16_t ul6AuxControl
The mask of auxiliary control, should be the OR’ed value of cadc_auxiliary_control_t.

uint32_t u32MuxChannelMask

The mask of mux selection of all mux solts, should be the ORed value of
cadc_expansion_mux_selection_t.

cadc_expansion_disabled_mux_slot_t disabledMuxSlot
mux slot to disabled in the scan.

struct _ cadc__converter_ config
#include <fsl_cadc.h> The structure for configuring each converter.

Public Members
uint16_t ul6ClockDivisor
Converter’s clock divisor for the clock source. Available setting range is 0-63.
* When the clockDivisor is 0, the divisor is 2.

» Tor all other clockDivisor values, the divisor is 1 more than the decimal value of
clockDivisor: clockDivisor + 1

cadc_reference_voltage_source_t eHighReferenceVoltageSource
High voltage reference source.

cadc_reference_voltage_source_t eLowReferenceVoltageSource
Low reference voltage source.
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bool bEnableDMA
Enable/Disable DMA.

bool bPowerUp
Power up or power down the converter.

bool bScanInitBySync
The member user to control the initiate method of the scan.
* true Use a SYNC input pulse or START command to initiate a scan.
» false Scan is initiated by the assertion of START command only.
cadc_exp_mux_aux_config_t muxAuxConfig
Configuration of expansion mux and auxiliary control.

struct _ cadc_ config
#include <fsl_cadc.h> The structure for configuring the Cyclic ADC’s setting.

Public Members

cadc_idle_ work_mode_t eldleWorkMode
Idle work mode for the module.

cadc_dma_trigger_source_t eDMATriggerSource
Selects the dma trigger source for the module.
uint16_t ul6PowerUpDelay

The number of ADC clocks to power up the converters (if powered up), before allowing
a scan to start. The available range is 0 to 63 .

uint32_t u32EnabledInterruptMask

The mask of the interrupts to be enabled, should be the ORed value of
_cadc_interrupt_enable.

cadc_scan_mode_t eScanMode
The scan mode of the module.

cadc_sample_slot_disabled_t uDisabledSampleSlot

The member used to config the which sample slot is disabled for the scan. The scan
will continue until the first disabled sample slot is encountered.

cadc_scan_control_t uScanControl

Scan control provides the ability to pause and await a new sync signal while current
sample completed.

uint32_t u32ChannelModeMask
The mask of each channel’s mode, should be the OR’ed value of cadc_channel_mode_t.
Each channel supports single-end and differential(Fully differentail and Unipolar
differential). Some devices also support alternate source mode.

cadc_channel_gain_t eChannelGain[(ADC_RSLT_COUNT)]

The gain value for each channel. Each element of the array represents the gain of the
channel. E.g. eChannelGain[0] means channel gain of channel0O, which is ANAO.

cadc_channel_number_t eSampleSlot[(ADC_RSLT_COUNT)]

The channel assigned to each sample slot. The index of the array represents sample
slot index.
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2.2 The Driver Change Log
2.3 CADC Peripheral and Driver Overview

2.4 Clock Driver

cadc_converter_config_t sConverterA
The configuration for converterA.

cadc_converter_conﬁg_t sConverterB
The configuration for converterB.

enum _ clock ip_name

List of IP clock name.

Values:

enumerator kCLOCK GPIOG

GPIOG clock

enumerator kCLOCK GPIOF

GPIOF clock

enumerator kCLOCK GPIOE

GPIOE clock

enumerator kCLOCK GPIOD

GPIOD clock

enumerator kCLOCK GPIOC

GPIOC clock

enumerator kCLOCK GPIOB

GPIOB clock

enumerator kCLOCK GPIOA

GPIOA clock

enumerator kCLOCK_ TB3

Timer B3 clock

enumerator kCLOCK_ TB2

Timer B2 clock

enumerator kCLOCK TB1

Timer B1 clock

enumerator kCLOCK_TBO0

Timer BO clock

enumerator kCLOCK TA3

Timer A3 clock

enumerator kCLOCK TA2

Timer A2 clock

enumerator kCLOCK_ TA1

Timer A1l clock
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enumerator kCLOCK_TAO
Timer AO clock

enumerator kCLOCK_ FLEXCAN
Flex CAN clock

enumerator kCLOCK_12C1
I12C1 clock

enumerator kCLOCK_12C0
I12CO0 clock

enumerator kCLOCK__QSPI1
QSPI1 clock

enumerator kCLOCK__QSPIO
QSPIO clock

enumerator kCLOCK_QSCI2
QSCI2 clock

enumerator kCLOCK__QSCI1
QSCI1 clock

enumerator kCLOCK__QSCIO0
QSCIO clock

enumerator kCLOCK_ DACA
DAC A clock

enumerator kCLOCK_ DACB
DAC B clock

enumerator kCLOCK_PIT1
PIT 1 clock

enumerator kCLOCK_PITO
PIT O clock

enumerator kCLOCK_CRC
CRC clock

enumerator kCLOCK CYCADC
Cyclic ADC clock

enumerator kCLOCK CMPD
Comparator D clock

enumerator kCLOCK CMPC
Comparator C clock

enumerator kCLOCK CMPB
Comparator B clock

enumerator kCLOCK CMPA
Comparator A clock

enumerator kCLOCK_PWMBCH3
Enhanced Flexible PWM B3 clock

enumerator kCLOCK_ PWMBCH2
Enhanced Flexible PWM B2 clock
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enumerator kCLOCK_PWMBCHI1
Enhanced Flexible PWM B1 clock

enumerator kCLOCK_ PWMBCHO0
Enhanced Flexible PWM BO clock

enumerator kCLOCK PWMACH3
Enhanced Flexible PWM A3 clock

enumerator kCLOCK_PWMACH2
Enhanced Flexible PWM A2 clock

enumerator kCLOCK_PWMACH1
Enhanced Flexible PWM A1 clock

enumerator kCLOCK PWMACHO
Enhanced Flexible PWM AO clock

enumerator kCLOCK_USB
USB clock

enumerator kCLOCK ROM
ROM clock

enumerator kCLOCK_NOGATE
No clock gate for the IP

enumerator kCLOCK EDMA
enumerator kCLOCK EWM
enumerator kCLOCK_XBARA

enumerator kCLOCK_NUM
Total IP clock number

enum _clock name

List of system-level clock name.
Values:
enumerator kCLOCK__Mstr2xClk
Master 2x clock which feed to core and peripheral
enumerator kCLOCK__SysClk
MCU system/core clock
enumerator kCLOCK_ BusClk
Bus clock
enumerator kCLOCK__Bus2xClk
Bus 2x clock
enumerator kCLOCK_ FlashClk
Flash clock
enumerator kCLOCK_ FastIrcClk
Fast internal RC oscillator, 48M
enumerator kCLOCK _ FastIrcDiv6Clk
ROSC 8M, derived from kCLOCK_FastIrcClk div 6

enumerator kCLOCK__SlowIrcClk
Slow internal RC oscillator, 200K
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enumerator kCLOCK_ CrystalOscClk
Crystal oscillator

enumerator kCLOCK_ ExtClk

The selected external clock, it could be crystal oscillator, clkin0, clkinl

enumerator kCLOCK_MstrOscClk
The selected master oscillator clock

enumerator kCLOCK__PIlIDiv2Clk
PLL output divide 2
enum _ clock crystal_osc_mode
Crystal oscillator mode.
Values:
enumerator kCLOCK_ CrystalOscModeFSP
Full swing pierce, high power mode
enumerator kCLOCK_ CrystalOscModeLCP
Loop controlled pierce, low power mode
enum _clock ext_ clk src
List of external clock source.
Values:
enumerator kCLOCK__ExtClkSrcCrystalOsc
External clock source is crystal oscillator
enumerator kCLOCK __ExtClkSrcClkin
External clock source is clock in
enum clock ext clkin sel
List of clock-in source.
Values:
enumerator kCLOCK__SelClkIn0
Clock in 0 is selected as CLKIN
enumerator kCLOCK_SelClkIn1
Clock in 1 is selected as CLKIN

enum _clock mstr osc_clk src

List of master oscillator source.

Values:

enumerator kCLOCK MstrOscClkSrcFircDiv6
8M, fast internal RC oscillator divide 6

enumerator kCLOCK MstrOscClkSrcExt
External clock

enumerator kCLOCK _MstrOscClkSrcSire
200K, slow internal RC oscillator

enumerator kCLOCK__MstrOscClkSrcFirc
48M, fast internal RC oscillator
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enum _clock mstr 2x clk src
List of master 2x clock source.
Values:
enumerator kCLOCK Mstr2xClkSrcMstrOsc
Master oscillator clock
enumerator kCLOCK Mstr2xClkSrcPlIDiv2
PLL output divide 2
enum _ clock output_ clk src
List of output clock source.
Values:
enumerator kCLOCK__ OutputClkSrc_ Bus
Bus clock
enumerator kCLOCK__OutputClkSrc_ Bus2x
Bus 2x clock
enumerator kCLOCK__ OutputClkSrc_ BusDiv4
Bus clock div 4
enumerator kCLOCK_ OutputClkSrc_ MstrOSC
Master oscillator clock
enumerator kCLOCK__ OutputClkSrc_ FircDiv6
8M clock, FIRC/6
enumerator kCLOCK__OutputClkSrc_ Sirc
200K clock, SIRC
enum _ clock output_ clk div
List of output clock divider.
Values:
enumerator kCLOCK__ OutputDivl
output clock = selectedClock/1U
enumerator kCLOCK_ OutputDiv2
output clock = selectedClock/2U
enumerator kCLOCK_ OutputDiv4
output clock = selectedClock/4U
enumerator kCLOCK_ OutputDiv8
output clock = selectedClock/8U
enumerator kCLOCK__ OutputDiv16
output clock = selectedClock/16U
enumerator kCLOCK__OutputDiv32
output clock = selectedClock/32U
enumerator kCLOCK__OutputDiv64
output clock = selectedClock/64U

enumerator kCLOCK__OutputDiv128
output clock = selectedClock/128U
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enum _ clock_protection
List of clock register protection mode.

Values:

enumerator kCLOCK _Protection  Oft
No protection, and could be changed any time

enumerator kCLOCK_Protection_ On
Protected, and could be changed any time

enumerator kCLOCK _Protection  OffLock
No protection and get locked until chip reset

enumerator kCLOCK_Protection OnLock
Protected and get locked until chip reset

enum _ clock ip_clk_src
List of specific IP’s clock source.

Values:

enumerator kCLOCK_IPCIlkSrc_ BusClk
Bus clock

enumerator kCLOCK__IPClkSrc_ Bus2xClk
Bus 2x clock

enum _ clock postscale
Mstr 2x clock postscale divider.

Values:

enumerator kCLOCK _PostscaleDivl
Mast 2X clock = clkSrc /1

enumerator kCLOCK_PostscaleDiv2
Mast 2X clock = clkSrc/ 2

enumerator kCLOCK_PostscaleDiv4
Mast 2X clock = clkSrc /4

enumerator kCLOCK_PostscaleDiv8
Mast 2X clock = clkSrc/ 8

enumerator kCLOCK _PostscaleDiv16
Mast 2X clock = clkSrc/ 16

enumerator kCLOCK PostscaleDiv32
Mast 2X clock = clkSrc / 32

enumerator kCLOCK _PostscaleDiv64
Mast 2X clock = clkSrc / 64

enumerator kCLOCK _PostscaleDiv128
Mast 2X clock = clkSrc /128

enumerator kCLOCK PostscaleDiv256
Mast 2X clock = clkSrc / 256

enum _ clock pll__monitor_type
PLL monitor type structure.

Values:
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enumerator kCLOCK_PlIMonitorUnLockCoarse
PLL coarse unlock, due to loss of reference clock, power unstable...etc.

enumerator kCLOCK _PlIMonitorUnLockFine

PLL fine unlock, due to loss of reference clock, power unstable...etc.
enumerator kCLOCK _PllMonitorLostofReferClk

PLL lost reference clock.
enumerator kCLOCK__PlIMonitorAll

All PLL monitor type.

enum _ pit_ count_ clock source

Describes PIT clock source.
Values:
enumerator kPIT CountClockSource0

PIT count clock sourced from IP bus clock
enumerator kPIT CountClockSourcel

PIT count clock sourced from alternate clock 1
enumerator kPIT CountClockSource2

PIT count clock sourced from alternate clock 2
enumerator kPIT CountClockSource3

PIT count clock sourced from alternate clock 3
enumerator kPIT CountBusClock

PIT count clock sourced from IP bus clock
enumerator kPIT_ CountCrystalClock

PIT count clock sourced from crystal clock
enumerator kPIT_Count8MHzIRCClock

PIT count clock sourced from 8MHz IRC clock
enumerator kPIT_Count200KHzIRCClock

PIT count clock sourced from 200KHz IRC clock

enum _ewm_ lpo_clock source

Describes EWM clock source.
Values:
enumerator kEWM_ LpoClockSource0

EWM clock sourced from lpo_clk[0]
enumerator kEWM_ LpoClockSourcel

EWM clock sourced from lpo_clk[1]
enumerator kEWM_ LpoClockSource2

EWM clock sourced from lpo_clk[2]
enumerator kEWM_ LpoClockSource3

EWM clock sourced from lpo_clk[3]
enumerator kEWM_ Lpo8MHzIRCClock

EWM clock sourced from 48 MHz IRC div6 clock

enumerator kEWM_ LpoCrystalClock
EWM clock sourced from crystal clock
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enumerator kEWM__ LpoBusClock
EWM clock sourced from IP Bus clock

enumerator kEWM_ Lpo200KHzIRCClock
EWM clock sourced from 200KHz IRC clock

typedef enum _clock_ip_name clock__ip_name_t
List of IP clock name.

typedef enum _clock_name clock_name_ t
List of system-level clock name.

typedef enum _clock_crystal_osc_mode clock_crystal osc_mode_t
Crystal oscillator mode.

typedef enum _clock_ext _clk_src clock ext_clk src_t
List of external clock source.

typedef enum _clock_ext_clkin_sel clock_ext_clkin_sel t
List of clock-in source.

typedef enum _clock_mstr_osc_clk_src clock_mstr_osc_clk_src_t
List of master oscillator source.

typedef enum _clock_mstr_2x_clk_src clock_mstr_2x_ clk_src_t
List of master 2x clock source.

typedef enum _clock_output_clk_src clock_output_ clk_src_t
List of output clock source.

typedef enum _clock_output_clk_div clock_output_clk_div_t
List of output clock divider.

typedef enum _clock_protection clock_protection_ t
List of clock register protection mode.

typedef enum _clock_ip_clk_src clock_ip_clk_src_t
List of specific IP’s clock source.

typedef enum _clock_postscale clock postscale_ t
Mstr 2x clock postscale divider.

typedef struct _clock_protection_config clock protection config t
Clock register protection configuration.

typedef struct _clock_output_config clock output_ config t
Clock output configuration.

typedef struct _clock_config clock config_t
mcu clock configuration structure.

This is the key configuration structure of clock driver, which define the system clock be-
havior. The function CLOCK_SetClkConfig deploy this configuration structure onto SOC.

typedef enum _clock_pll monitor_type clock_pll_monitor_type_t
PLL monitor type structure.

typedef enum _pit_count_clock_source pit_ count_ clock_source_ t
Describes PIT clock source.

typedef enum _ewm_Ipo_clock_source ewm_ lpo_ clock_source_t
Describes EWM clock source.
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static inline void CLOCK_ EnableClock(clock_ip_name_t eIpClkName)
Enable IPs clock.

Parameters
 eIpClkName — IP clock name.

static inline void CLOCK _ DisableClock(clock_ip_name_t eIpClkName)
Disable IPs clock.

Parameters
¢ eIpClkName — IP clock name.

static inline void CLOCK_ EnableClockInStopMode(clock_ip_name_t eIpClkName)
Enable IPs clock in STOP mode.

Parameters
¢ eIpClkName — IP clock name.

static inline void CLOCK_ DisableClockInStopMode(clock_ip_name_t eIpClkName)
Disable IPs clock in STOP mode.

Parameters
* eIlpClkName — IP clock name.

static inline void CLOCK__ConfigQsciClockSrc(clock_ip_name_t eQsciClkName, clock_ip_clk_src_t
eClkSrc)

Configure QSCI clock source.
QSCI clock could be bus or bus_2x clock. Default is bus clock.
Parameters
* eQsciClkName — IP(only QSCI is valid) clock name.
* eClkSrc — Clock source.

static inline void CLOCK _Configl2cFilterClockSrc(clock_ip_name_t eI2cClkName,
clock_ip_clk_src_t eClkSrc)

Configure I12C filter clock source.
12C filter clock could be bus or bus_2x clock. Default is bus clock.
Parameters
¢ el2cClkName — IP(only I2C is valid) clock name.
* eClkSrc — Clock source.

static inline void CLOCK _ SetSlowIrcTrim(uint16_t u16Trim)
Set trim value to 200K slow internal RC oscillator.

The factory trim value is loaded during reset. User may call this function to fine tune the
200K IRC oscillator.

Parameters
* 116Trim — Slow internal RC oscillator trim value.

static inline bool CLOCK _ GetCrystalOscFailureStatus(void)
Get crystal oscillator failure status.

Note: This function should be called only when crystal osc is on and its moni-
tor(MON_ENABLE in OSCTL2 register) is enabled.
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Returns
Crystal oscillator status. true: Crystal oscillator frequency is below
680KHz(typical). false: No clock failure or crystal oscillator is off.

static inline void CLOCK_SetPllLossofReferernt TripPoint(uint8_t u8Trip)
Set PLL loss of reference trip point.

The trip point default value is 2.
Parameters
* u8Trip — Trip point for loss of reference.

static inline void CLOCK_ ClearPLLMonitorFlag(clock_pll_monitor_type_t eType)
Clear PLL monitor flag.

Parameters
* ¢Type — PLL monitor type.

uint32_t CLOCK_ GetFreq(clock_name_t eClkName)
Get system-level clock frequency.

Parameters
* ¢ClkName — System-level clock name.

Returns
The required clock’s frequency in Hz.

uint32_t CLOCK_ GetIpClkSrcFreq(clock_ip_name_t eIpClkName)
Get IP clock frequency.

Parameters
 eIpClkName — IP clock name.

Returns
The required IP clock’s frequency in Hz.

void CLOCK_SetClkinOFreq(uint32_t u32Freq)
Set Clock IN 0 frequency.

It is a must to call this function in advance if system is operated by clkin0.
Parameters
* u32Freq — Clock IN 0 frequency in Hz.

void CLOCK_SetClkinlFreq(uint32_t u32Freq)
Set Clock IN 1 frequency.

It is a must to call this function in advance if system is operated by clkinl.
Parameters
* u32Freq — Clock IN 1 frequency in Hz.

void CLOCK _ SetXtalFreq(uint32_t u32Freq)
Set crystal oscillator frequency.

It is a must to call this function in advance if system is operated by crystal oscillator.
Parameters

* u32Freq — Crystal oscillator frequency in Hz.
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void CLOCK_SetProtectionConfig(clock_protection_config_t *psConfig)
Config clock register access protection mode.

Parameters
* psConfig — Pointer for protection configuration.

void CLOCK_SetOutputClockConfig(clock_output_config t *psConfig)
Config output clock.

Parameters
* psConfig — Pointer for clock output configuration.

void CLOCK_SetClkConfig(clock_config t *psConfig)
Config mcu operation clock.

Parameters
* psConfig — Pointer for clock configuration.

void CLOCK__ EnableUsbfs0Clock(void)
Enable USB FS clock.

uint32_t CLOCK _EvaluateExtClkFreq(void)
Evaluate external clock frequency and return its frequency in Hz.

This function should be called only when internal FIRC(48M) is on. The evaluated result
accuracy depends on:

a. FIRC accuracy, now it is +/-1%.
b. Truncation error, because the external clock and FIRC is not synchronised.
c. External clock frequency, low accuracy for lower external clock frequency.
d. MCU mstr 2x clock.
For example, for namely 8M external clock, evaluated result may be range in 8M+/-5%.

Returns
Evaluated external frequency in Hz.

void CLOCK_EnablePLLMonitorInterrupt(clock_pll_monitor_type_t eType, bool bEnable)
Enable/Disable PLL monitor interrupt.

This function should be called only when PLL is on and its reference clock is external clock.
This function is for safety purpose when external clock islost due to HW failure. The normal
flow to call this function:

a. Call CLOCK SetClkConfig to enable PLL and external clock to feed the PLL.
b. Call CLOCK_ClearPLLMonitorFlag.

c. Call CLOCK SetPllLossofRefererntTripPoint (optional, setting value is for
kCLOCK_PlIMonitorLostofReferClk type).

d. Call this function.

e. Enable OCCS interrupt with highest priority 3.

f. When OCCS interrupt occurs, recover clock from the disaster in
OCCS_DrivelSRHandler function. Such kind of clock recovery is application de-
pendent, and a demo OCCS_DriveISRHandler has been shown in fsl_clock.c
Parameters

* ¢Type — PLL monitor type.
* bEnable — Enable or disable.
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FSL_CLOCK_DRIVER_VERSION

CLOCK driver version 2.1.0.
SDK_DEVICE_MAXIMUM__CPU_CLOCK_FREQUENCY

Definition for delay API in clock driver, users can redefine it to the real application.
GPIO_CLOCKS

Clock ip name array for GPIO.
TMR_ CLOCKS

Clock ip name array for quad timer.
FLEXCAN__CLOCKS

Clock ip name array for FLEXCAN.
I12C_CLOCKS

Clock ip name array for I2C.
QSPI_CLOCKS

Clock ip name array for queued SPIL
QSCI_CLOCKS

Clock ip name array for queued SCI.
DAC CLOCKS

Clock ip name array for DAC.
PIT__CLOCKS

Clock ip name array for PIT.
CRC_CLOCKS

Clock ip name array for CRC.
CADC_CLOCKS

Clock ip name array for cyclic ADC.
CMP_CLOCKS

Clock ip name array for CMP.
PWM_ CLOCKS

Clock ip name array for PWM.
USB_CLOCKS

Clock ip name array for USB.
ROM_CLOCKS

Clock ip name array for ROM.
EDMA_CLOCKS

Clock ip name array for EDMA.
EWM_ CLOCKS

Clock ip name array for EWM.

XBARA_CLOCKS
Clock ip name array for XBARA.

CLK_GATE_GET_ REG_INDEX(X)
CLK_GATE_GET_ BIT_ INDEX(X)

clock_protection_t eFrqEP
FRQEP bit field in OCCS PROT register, protect COD & ZSRC.
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clock_protection_t eOscEP
OSCEP bit field in OCCS PROT register, protect OSCTL1, OSCTL2, PRECS.

clock_protection_t ePIIEP

PLLEP bit field in OCCS PROT register, protect PLLDP, LOCIE, LORTP, PLLDB bitfield.
bool bClkOutOEn

Clock output 0 enable, CLKDISO bit field in SIM CLKOUT register
bool bClkOut1En

Clock output 1 enable, CLKDIS1 bit field in SIM CLKOUT register
clock_output_clk_src_t eClkOutOSrc

Clock output 0 clock source, CLKOSELO bit field in SIM CLKOUT register
clock_output_clk_src_t eClkOut1Src

Clock output 1 clock source, CLKOSEL1 bit field in SIM CLKOUT register
clock_output_clk_div_t eClkDiv

Clock output divider, CLKODIV bit field in SIM CLKOUT register ,it apply to clkout0 & clkout1
bool bCrystalOscEnable

Crystal oscillator enable, COPD bit field in OCCS OSCTL2 register
bool bFircEnable

Fast internal RC oscillator enable, IRC48M_EN bit field in SIM MISCO register
bool bSircEnable

Slow internal RC oscillator enable, ROPD200K bit field in OCCS OSCTL2 register
bool bPllEnable

PLL enable, PLLPD bit field in OCCS CTRL register
bool bCrystalOscMonitorEnable

Crystal oscillator monitor enable, MON_ENABLE bit field in OCCS OSCTL2 register
clock_crystal_osc_mode_t eCrystalOscMode

Crystal oscillator mode, COHL bit field in OCCS OSCTL1 register
clock_ext_clk_src_t eExtClkSrc

External clock source, EXT_SEL bit field in OCCS OSCTL1 register
clock_ext_clkin_sel_t eClkInSel

Clock IN selection(0 or 1), CLKINSEL bit field in SIM MISCO register

clock_mstr_osc_clk_src_t eMstrOscClkSrc

Master oscillator selection, PRECS bit field in OCCS CTRL register. When selected
kCLOCK_MstrOscClkSrcExt, make sure corresponding pins(crystal osc or clkin pin) has
been configured.

clock_mstr_2x_clk_src_t eMstr2xClkSrc

Master 2x clock selection, ZSRC bit field in OCCS CTRL register
clock_postscale_t eMstr2xClkPostScale

Master 2x clock post scale, COD bit field in OCCS DIVBY register

uint32_t u32PlIClkFreq
Required PLL output frequency before divide 2
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FSL_SDK_DISABLE_ DRIVER_ CLOCK_CONTROL
Configure whether driver controls clock.
When set to 0, peripheral drivers will enable clock in initialize function and disable clock in

de-initialize function. When set to 1, peripheral driver will not control the clock, application
could control the clock out of the driver.

Note: All drivers share this feature switcher. If it is set to 1, application should handle
clock enable and disable for all drivers.

struct _ clock_ protection_ config
#include <fsl_clock.h> Clock register protection configuration.

struct _ clock_ output_ config
#include <fsl_clock.h> Clock output configuration.

struct _ clock_ config
#include <fsl_clock.h> mcu clock configuration structure.

This is the key configuration structure of clock driver, which define the system clock be-
havior. The function CLOCK_SetClkConfig deploy this configuration structure onto SOC.

2.5 Driver Change Log

2.6 CMP: Comparator Driver

void CMP__GetDefaultConfig(cmp_config_t *psConfig)
Initializes the CMP user configuration structure.

This function initializes the user configuration structure to the default values. It is corre-
sponding to the continuous mode configurations.

Parameters
¢ psConfig — pointer of cmp_config_t.

void CMP__Init(CMP_Type *base, const cmp_config_t *psConfig)
Initializes the CMP.

This function initializes the CMP module. The operations included are as follows.
* Enable the clock for CMP module.

* Configure the comparator according to the CMP configuration structure.

Parameters
* base — CMP peripheral base address.
* psConfig — Pointer to the configuration structure.

void CMP_ Deinit(CMP_Type *base)
De-initializes the CMP module.

This function de-initializes the CMP module. The operations included are as follows.
* Disabling the CMP module.
* Disabling the clock for CMP module.

Parameters
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* base — CMP peripheral base address.

static inline void CMP_ Enable(CMP_Type *base, bool bEnable)
Enables/disables the CMP module.

Parameters
* base — CMP peripheral base address.
* bEnable — Enables or disables the module.

static inline void CMP_ SetInputChannel(CMP_Type *base, cmp_input_mux_t ePlusChannel,
cmp_input_mux_t eMinusChannel)

Sets the input channels for the comparator.

This function sets the input channels for the comparator. Note that two input channels
cannot be set the same way in the application. When the user selects the same input from
the analog mux to the positive and negative port, the comparator is disabled automatically.

Parameters
* base — CMP peripheral base address.
* ePlusChannel - Plus side input channel number.
» eMinusChannel - Minus side input channel number.

static inline void CMP__SelectOutputSource(CMP_Type *base, cmp_output_source_t
eOutputSource)

Select comparator output source.
Parameters
* base — CMP peripheral base address.

* eOutputSource — The output signal to be set, please reference
cmp_output_source_t for details.

static inline void CMP_ EnableOuputPin(CMP_Type *base, bool bEnable)
Enable/Disable Comparator output pin.

Parameters
* base — CMP peripheral base address.

* bEnable — Enable/Disable comparator output pin. true &#8212; CMPO is
available on the associate CMPO output pin. false &#8212; CMPO is not
available on the associate CMPO output pin.

static inline uint8_t CMP__GetComparatorOutput(CMP_Type *base)
Get Comparator output.

Parameters
* base — CMP peripheral base address.

Return values
current — analog comparator output 0 or 1

static inline void CMP__ SetHysteresisLevel(CMP_Type *base, cmp_hysteresis_level_t
eHysteresisLevel)

Sets hysteresis level.
Parameters
* base — CMP peripheral base address.

* eHysteresisLevel — The programmable hysteresis level to be set, please refer
to cmmp_hysteresis_level_t for details.
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static inline void CMP_ SetComparasionSpeedMode(CMP_Type *base,
cmp_comparasion_speed_mode_t
eComparatorSpeedMode)

Sets comparison speed mode.
Parameters
* base — CMP peripheral base address.

* eComparatorSpeedMode — The comparison speed mode, please reference
cmp_comparasion_speed_mode_t for details.

static inline void CMP_ EnablelnvertOutput(CMP_Type *base, bool bEnable)
Enable/Disable comparator invert feature.

Parameters
* base — CMP peripheral base address.

* bEnable — Enable/Disable comparator invert feature. true &#8212; Inverts
the comparator output. false &#8212; Does not invert the comparator out-
put.

static inline void CMP_ EnableWindow(CMP_Type *base, bool bEnable)
Enable the window function.

Parameters
* base — CMP peripheral base address.
* bEnable — true is enable, false is disable.

static inline void CMP_ SetWindowOutputMode(CMP_Type *base, cmp_window_output_mode_t
eWindowOutputMode)

Set the window output mode.
Parameters
* base — CMP peripheral base address.
* eWindowOutputMode — cmp_window_output_mode_t.

static inline void CMP_ EnableExternalSampleMode(CMP_Type *base, bool bEnable)
Enable/Disable external Sample mode.

Parameters
* base — CMP peripheral base address.

* bEnable — true is using external sample mode, false is using interface sam-
ple mode.

static inline void CMP_ SetExternalSampleCount(CMP_Type *base, cmp_external sample_count _t
eSampleCount)

Sets external sample count.
Parameters
* base — CMP peripheral base address.

» eSampleCount — The number of consecutive samples that must agree
prior to the comparator output filter accepting a new output state,
cmp_external_sample_count_t.

static inline void CMP_ SetInternalFilterCount(CMP_Type *base, cmp_filter_count_t eFilterCount)
Sets internal filter count.

Parameters
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* base — CMP peripheral base address.

* eFilterCount — The number of consecutive samples that must agree
prior to the comparator output filter accepting a new output state,
cmp_filter_count_t.

static inline void CMP_ SetInternalFilterPeriod(CMP_Type *base, uint8_t u8FilterPeriod)
Sets the internal filter period. It is used as the divider to bus clock.

Parameters
* base — CMP peripheral base address.

* u8FilterPeriod - Filter Period. The divider to the bus clock. Available range
is 0-255.

void CMP__SetDACConfig(CMP_Type *base, const cmp_dac_config_t *psConfig)
Configures the internal DAC.

Parameters
* base — CMP peripheral base address.
» psConfig — Pointer to the configuration structure.

static inline void CMP_ SetDACOutputVoltage(CMP_Type *base, uint8_t
u80utputVoltageDivider)

Sets DAC output voltage.
Parameters
* base — CMP peripheral base address.

* u8OutputVoltageDivider — The digital value which is related to the desired
DAC output voltage,

static inline void CMP_ EnableInternal DAC(CMP_Type *base, bool bEnable)
Enable/Disable internal DAC.

Parameters
* base — CMP peripheral base address.

* bEnable — Enable/Disable internal DAC. true &#8212; Enable internal DAC.
false &#8212; Disable internal DAC.

static inline void CMP_ SetDACReferenceVoltageSource(CMP_Type *base, cmp_dac_vref source_t
eDACVrefSource)

Sets internal DAC’s reference voltage source.
Parameters
* base — CMP peripheral base address.
» eDACVrefSource — reference voltage source, please cmp_dac_vref_source_t

static inline void CMP_ Enablelnterrupt(CMP_Type *base, cmp_interrupt_request_t
elnterruptRequest)

Interrupt request to enable.
Parameters
* base — CMP peripheral base address.

* elnterruptRequest - Mask value for interrupts. See
cmp_interrupt_request_t.
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static inline cmp_output_flag t CMP__GetStatusFlags(CMP_Type *base)
Gets the status flags.

Parameters
* base — CMP peripheral base address.

Return values
Mask — value for the asserted flags. cmp_output_flag_t.

static inline void CMP__ClearStatusFlags(CMP_Type *base, cmp_output_flag t eOutputFlag)
Clears the status flags.

Parameters
* base — CMP peripheral base address.
* eOutputFlag — Mask value for the output flags, cmp_output_flag t

static inline void CMP_ EnableDMA (CMP_Type *base, cmp_dma_request_t eDMARequestType)
Enables CMP DMA request.

Parameters
* base — CMP peripheral base address.
* eDMARequestType — eDMA request type, cmp_dma_request_t

static inline uint32_t CMP_ GetComparatorResultRegisterAddress(CMP_Type *base)
Get CMP result register address for DMA access.

Parameters
* base — CMP peripheral base address.

Returns
The CMP result register address.

FSL CMP_ DRIVER VERSION
CMP driver version.

enum _ cmp_ interrupt_ request
CMP Interrupt request type definition.

Values:

enumerator kCMP__InterruptRequestDisabled
interrupt disabled

enumerator kCMP__ InterruptRequestEnableOutputRisingEdge
Comparator interrupt request enable rising edge.

enumerator kCMP_ InterruptRequestEnableOutputFallingEdge
Comparator interrupt request enable falling edge.

enumerator kCMP__ InterrruptRequestEnableAll
comparator interrupt request enable on rising edge or falling edge

enum _cmp_dma_ request
CMP DMA request type definition.

Values:

enumerator kCMP_ DMARequestDisabled
DMA disabled

enumerator kCMP_ DM ARequestEnableOutputRisingEdge
Comparator dma request enable on rising edge.
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enumerator kCMP_ DMARequestEnableOutputFallingEdge
Comparator dnma request enable on falling edge.

enumerator kCMP_ DM ARequestEnableAll
comparator dma request enable on rising edge or falling edge

enum _cmp_ output_ flag
CMP output flags’ mask.

Values:

enumerator kCMP_ OutputFlagRisingEdge
Rising-edge on the comparison output has occurred.

enumerator kCMP_ OutputFlagFallingEdge
Falling-edge on the comparison output has occurred.

enumerator kCMP_ OutputFlagBothEdge
Rising-edge and Falling-edge on the comparison output has occurred.

enum _ cmp_ hysteresis_ level
CMP Hysteresis level.

Values:

enumerator kCMP_ HysteresisLevel0
Hysteresis level 0.

enumerator kCMP_ HysteresisLevell
Hysteresis level 1.

enumerator kCMP_ HysteresisLevel2
Hysteresis level 2.

enumerator kCMP_ HysteresisLevel3
Hysteresis level 3.

enum _ cmp_comparasion_speed_mode
CMP compassion speed mode enumerator.

Values:

enumerator kCMP__ ComparsionModeLowSpeed
Low-Speed Comparison mode has lower current consumption

enumerator kCMP_ ComparsionModeHighSpeed
High-Speed Comparison mode has higher current consumption.

enum _cmp_dac_ vref source
CMP DAC Voltage Reference source.

Values:

enumerator kCMP_ DACVrefSourceVinl
Vin1 is selected as a resistor ladder network supply reference Vin.

enumerator kCMP_DACVrefSourceVin2
Vin2 is selected as a resistor ladder network supply reference Vin.

enum _ cmp_window__output_ mode
CMP output value of window.

Values:
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enumerator kCMP_ WindowOuputLastLatchedValue

When WINDOW signal changes from 1 to 0, COUTA output holds the last latched value
before WINDOW signal falls to 0

enumerator kCMP__ WindowOutputZeroValue
When WINDOW signal changes from 1 to 0, COUTA output is forced to 0

enum _cmp_filter count
CMP filter count.

Values:

enumerator kCMP_ FilterCountDisable
filter is disabled

enumerator kCMP_ FilterCountl
1 sample must agrees, the comparator output is simply sampled

enumerator kCMP_ FilterCount2
2 consecutive samples must agrees

enumerator kCMP_ FilterCount3
3 consecutive samples must agrees

enumerator kCMP_ FilterCount4
4 consecutive samples must agrees

enumerator kCMP_ FilterCountbh
5 consecutive samples must agrees

enumerator kCMP__ FilterCount6
6 consecutive samples must agrees

enumerator kCMP_ FilterCount7
7 consecutive samples must agrees

enum _ cmp_ external sample count
CMP external sample count.

Values:

enumerator kCMP_ ExternalSampleCount1
1 sample must agrees, the comparator output is simply sampled

enumerator kCMP_ ExternalSampleCount2
2 consecutive samples must agrees

enumerator kCMP__ ExternalSampleCount3
3 consecutive samples must agrees

enumerator kCMP__ExternalSampleCount4
4 consecutive samples must agrees

enumerator kCMP_ ExternalSampleCount5
5 consecutive samples must agrees

enumerator kCMP__ExternalSampleCount6
6 consecutive samples must agrees

enumerator kCMP__ExternalSampleCount7
7 consecutive samples must agrees
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enum _ cmp_ output_ source
CMP output source enumerator.

Values:

enumerator kCMP_ OutputSourceFromFilterCOUT
Set the filtered comparator output to equal COUT.
enumerator kCMP_ OutputSourceFromUnfiltered COUTA
Set the unfiltered comparator output to equal COUTA.
enum _cmp_work mode
CMP work mode definition.
Values:
enumerator kCMP_ WorkModeWindowBypassAndNoExternalSample
window block bypassed, external sampling mode disabled
enumerator kCMP_ WorkModeWindowBypassAndExternalSample
window block bypassed, external SAMPLE mode enable
enumerator kCMP_ WorkModeWindowEnabled AndNoExternalSample
window block enabled, external sampling mode disabled
typedef enum _cmp_interrupt_request cmp__interrupt_ request_t
CMP Interrupt request type definition.
typedef enum _cmp_dma_request cmp_ dma_ request_t
CMP DMA request type definition.
typedef enum _cmp_output _flag cmp_output_flag_t
CMP output flags’ mask.
typedef enum _cmp_hysteresis_level cmp_ hysteresis_level t
CMP Hysteresis level.
typedef enum _cmp_comparasion_speed_mode cmp__comparasion_speed__mode_ t
CMP compassion speed mode enumerator.
typedef enum _cmp_dac_vref source cmp_ dac_ vref _source_t
CMP DAC Voltage Reference source.
typedef enum _cmp_window_output_mode cmp_ window__output_ mode_ t
CMP output value of window.
typedef enum _cmp_filter_count cmp_ filter _count_t
CMP filter count.
typedef enum _cmp_external sample_count cmp_ external__sample_count_t
CMP external sample count.
typedef enum _cmp_output_source cmp_ output_ source_ t
CMP output source enumerator.
typedef enum _cmp_work_mode cmp_ work__mode__t
CMP work mode definition.

typedef struct _cmp_dac_config cmp_ dac_ config_t
CMP internal DAC configuration structure.
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typedef union _cmp_dma_interrupt_config cmp_ dma_ interrupt_ config_t
CMP dma/interrupt configure union.

Note: , the interrupt request and dma request cannot be used at the same time, that is
to say When DMA support is enabled by setting SCRIDMAEN] and the interrupt is enabled
by setting SCRI[IER], SCR[IEF], or both, the corresponding change on COUT forces a DMA
transfer request rather than a CPU interrupt instead

typedef struct _cmp_config cmp_ config_t
CMP configuration structure.
struct _cmp_ dac_ config
#include <fsl_cmp.h> CMP internal DAC configuration structure.

Public Members

cmp_dac_vref source_t eDACVrefSource
DAC reference voltage source.

uint8_t u8DACOutputVoltageDivider

divider Value for the DAC Output Voltage, DAC output voltage = (VREF / 256) *
(u8DACOutputVoltageDivider + 1).

bool bEnableInternal DAC
flag to control if the internal DAC need to be enabled

union _cmp_ dma,__interrupt__config
#include <fsl_cmp.h> CMP dma/interrupt configure union.

Note: , the interrupt request and dma request cannot be used at the same time, that is
to say When DMA support is enabled by setting SCRIDMAEN] and the interrupt is enabled
by setting SCRI[IER], SCR[IEF], or both, the corresponding change on COUT forces a DMA
transfer request rather than a CPU interrupt instead

Public Members
cmp_dma_request_t eDMARequest
dma request type

cmp_interrupt_request_t eInterruptRequest
interrupt request type

struct _cmp_ config
#include <fsl_cmp.h> CMP configuration structure.

Public Members

cmp_hysteresis_level t eHysteresisLevel
CMP hysteresis leveL

cmp_comparasion_speed_mode_t eComparasionSpeedMode
CMP comparison speed mode
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cmp_work_mode_t eWorkMode
CMP work mode

cmp_input_mux_t ePlusInput
CMP plus input mux, the definition of this enum is in soc header file

cmp_input_mux_t eMinusInput
CMP minus input mux, the definition of this enum is in soc header file

cmp_dac_config t sDacConfig
CMP internal DAC configuration structure cmp_dac_config_t

bool bInvertComparatorOutputPolarity
Inverted comparator output polarity.

cmp_window_output_mode_t eWindowOutputMode
only works when cmp work mode is kCMP_WorkModeWindowEnabledAndNoExternalSample

cmp_filter_count _t eFilterCount

Filter Count.Available range is 0-7, 0 is disable internal filter can be used in internal
sampling mode only.

uint8_t u8FilterPeriod

Filter Period. The divider to the bus clock. Available range is 0-255, can be used in
internal sampling mode. When the filter clock from internal divided bus clock, setting
the sample period to 0 will disable the filter

cmp_external_sample_count_t eExternalSampleCount
Available range is 1 - 7, used in external sampling mode only

cmp_output_source_t eOutputSource
cmp output source

bool bEnableOutputPin
the comparator output(CMPO) is driven out on the associated CMPO output pin

cmp_dma_interrupt_config_t uDmalnterruptConfig
CMP interrupt/dma configuration

bool bCMPEnable
flag to control if CMP module start immediately when the configuration is done

2.7 The Driver Change Log
2.8 CMP Peripheral and Driver Overview

2.9 COP: Computer Operating Properly(Watchdog) Driver

void COP_ Init(COP_Type *base, const cop_config_t *psConfig)
Initializes the COP module with input configuration.

Call this function to do initialization configuration for COP module. The configurations are:
* COP configuration write protect enablement
* Clock source selection for COP module

* Prescaler configuration to the input clock source
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Counter timeout value
* Window value
WAIT/STOP work mode enablement

* Interrupt enable/disable and interrupt timing value

* Loss of reference counter enablement
* COP enable/disable

note: Once set bEnableWriteProtect=true, the CTRL, INTVAL, WINDOW and TOUT registers
are read-only.

Parameters
* base — COP peripheral base address.
» psConfig — The pointer to COP configuration structure, cop_config_t.

void COP_ GetDefaultConfig(cop_config_t *psConfig)
Prepares an available pre-defined setting for module’s configuration.

This function initializes the COP configuration structure to default values.

psConfig->bEnableWriteProtect = false;
psConfig->bEnableWait = false;
psConfig->bEnableStop = false;
psConfig->bEnableLossOfReference = false;
psConfig->bEnablelnterrupt = false;
psConfig->bEnableCOP = false;
psConfig->ePrescaler = kCOP__ClockPrescalerDividel;
psConfig->ul6TimeoutCount = OxFFFFU;
psConfig->ul6WindowCount = 0xFFFFU;
psConfig->ul6IlnterruptCount = O0xFEU;
psConfig->eClockSource = kCOP__RoscClockSource;

Parameters
* psConfig — Pointer to the COP configuration structure, cop_config_t.

static inline void COP_ Enable(COP_Type *base, bool bEnable)
Enable/Disable the COP module.

This function disables the COP Watchdog. To disable the COP Watchdog, call
COP_Enable(base, false).

Parameters
* base — COP peripheral base address.
* bEnable — Enable the feature or not.

static inline void COP__EnableLossOfReferenceCounter(COP_Type *base, bool bEnable)
Enables or disables the COP Loss of Reference counter.

This function writes a value into the COP_CTRL register to enable or disable the COP Loss
of Reference counter.

Parameters
* base — COP peripheral base address.

* bEnable — Enable the feature or not.
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static inline void COP__SetTimeoutCount(COP_Type *base, uint16_t ul6TimeoutCount)
Sets the COP timeout value.
This function sets the COP timeout value, if psConfig->bEnableWriteProtect is set to true
for calling WDOG_Init, the set does not take effect. It should be ensured that the time-out
value for the COP is always greater than interrupt time + 40 bus clock cycles. This function
writes a value into COP_TOUT register, when COP count down to zero from the timeout

count value, COP_RST_B signal will be asserted. There are some considerations for setting
the timeout count afer COP is enabled:

* The recommended procedure for changing TIMEOUT is to disable the COP by invoking
COP_Enable(), then call the function COP_SetTimeoutCount, and then re-enable the by
invoking COP_Enable() again.

* Alternatively, call the function COP_SetTimeoutCount, then feed the COP by invoking
COP_Refresh() to reload the timeout.
Parameters
* base — COP peripheral base address

* ul6TimeoutCount — COP timeout value, count of COP clock tick. Use macro
definition MSEC_TO_COUNT to convert value in ms to count of ticks, the
COP clock rate is source clock divide prescaler.

static inline void COP__SetInterruptCount(COP_Type *base, uint16_t ul6InterruptCount)
Sets the COP interrupt value.

This function sets the COP interrupt value, if psConfig->bEnableWriteProtect is set to true
for calling WDOG_Init, the set does not take effect. This function writes a value into
COP_INTVAL register, if COP interrupt is enabled and COP count down to the interrupt
value configured, an interrupt will be triggered. Ensure the COP counter is disabled while
the function is called.

Parameters
* base — COP peripheral base address

¢ ul6InterruptCount — COP interrupt value, count of COP clock tick. Use
macro definition MSEC_TO_COUNT to convert value in ms to count of ticks,
the COP clock rate is source clock divide prescaler.

static inline void COP__SetWindowCount(COP_Type *base, uint16_t ul6WindowCount)
Sets the COP window value.

This function sets the COP window value, if psConfig->bEnableWriteProtect is set to true
for calling WDOG_Init, the set does not take effect. This function writes a value into
COP_WINDOW register. Ensure the COP counter is disabled while the function is called.

Parameters
* base — COP peripheral base address

* ul6WindowCount — COP window value, count of COP clock tick. Use macro
definition MSEC_TO_COUNT to convert value in ms to count of ticks, the
COP clock rate is source clock divide prescaler.

void COP_ Refresh(COP_Type *base)
Refreshes the COP timer.

This function feeds/services the COP.
Parameters

* base — COP peripheral base address.
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static inline void COP__EnableInterrupt(COP_Type *base)

Enables the COP interrupt, if psConfig->bEnableWriteProtect is set to true for calling
WDOG_Init, the operation does not take effect.

This function writes a value into the COP_CTRL register to enable the COP interrupt.
Parameters
* base — COP peripheral base address

static inline void COP_ DisableInterrupt(COP_Type *base)

Disables the COP interrupt, if psConfig->bEnableWriteProtect is set to true for calling
WDOG_Init, the operation does not take effect.

This function writes a value into the COP_CTRL register to disable the COP interrupt.
Parameters
* base — COP peripheral base address

FSL COP_DRIVER_ VERSION
COP driver version.

COP_FIRST_WORD_OF_REFRESH
COP refresh key word.

First word of refresh sequence

COP_SECOND_WORD_ OF_REFRESH
Second word of refresh sequence

enum _ cop_ clock_source
enumeration for COP clock source selection.

Values:

enumerator kCOP__ RoscClockSource
COP clock sourced from Relaxation oscillator (ROSC)

enumerator kCOP__ CoscClockSource
COP clock sourced from Crystal oscillator (COSCs)

enumerator kCOP_ BusClockSource
COP clock sourced from IP Bus clock

enumerator kCOP__LpoClockSource
COP clock sourced from Low speed oscillator

enum _ cop_ clock prescaler
enumeration for COP clock prescaler to input source clock.

Values:

enumerator kCOP_ ClockPrescalerDividel
Divided by 1

enumerator kCOP__ ClockPrescalerDividel6
Divided by 16

enumerator kCOP_ ClockPrescalerDivide256
Divided by 256

enumerator kCOP_ ClockPrescalerDivide1024
Divided by 1024

2.9. COP: Computer Operating Properly(Watchdog) Driver 103



MCUXpresso SDK Documentation, Release 25.06.00

typedef enum _cop_clock_source cop_ clock_source_t
enumeration for COP clock source selection.

typedef enum _cop_clock_prescaler cop_ clock_prescaler__t
enumeration for COP clock prescaler to input source clock.

typedef struct _cop_config cop_ config_t
structure for COP module initialization configuration.

struct _ cop_ config
#include <fsl_cop.h> structure for COP module initialization configuration.

Public Members
bool bEnableWriteProtect
Set COP Write protected

bool bEnableStop
Enable or disable COP in STOP mode

bool bEnableWait
Enable or disable COP in WAIT mode

bool bEnableLossOfReference
Enable or disable COP loss of reference counter

bool bEnablelnterrupt
Enables or disables COP interrupt

bool bEnableCOP
Enables or disables COP module

cop_clock_source_t eClockSource
Set COP clock source

cop_clock_prescaler_t ePrescaler
Set COP clock prescaler

uint16_t ul6TimeoutCount

Timeout count in clock cycles, Use macro definition MSEC_TO_COUNT to convert value
in ms to count of ticks, the COP clock rate is source clock divide prescaler.

uint16_t ul16WindowCount

Window count in clock cycles, Use macro definition MSEC_TO_COUNT to convert value
in ms to count of ticks, the COP clock rate is source clock divide prescaler.

uint16_t ul6InterruptCount

Interrupt count in clock cycles, Use macro definition MSEC_TO_COUNT to convert
value in ms to count of ticks, the COP clock rate is source clock divide prescaler.

2.10 The Driver Change Log
2.11 COP Peripheral and Driver Overview

2.12 CRC: Cyclic Redundancy Check Driver
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void CRC_Init(CRC_Type *base, const crc_config_t *psConfig)
Enables and configures the CRC peripheral module.

This function enables the clock gate in the SIM module for the CRC peripheral. It also con-
figures the CRC module and starts a checksum computation by writing the seed.

Parameters
* base — CRC peripheral address.
* psConfig — CRC module configuration structure.

void CRC_ Deinit(CRC_Type *base)
Disables the CRC peripheral module.

This function disables the clock gate in the SIM module for the CRC peripheral.
Parameters
* base — CRC peripheral address.

static inline void CRC_ GetDefaultConfig(crc_config t *psConfig, crc_protocol type_t
eCrcProtocol)

Provide default CRC protocol configuration.

The purpose of this API is to initialize the configuration structure to default value for
CRC_Init to use. Provides the configuration of commonly used CRC protocols. refer to
crc_protocol_type_t.

This is an example:

crc__config_t sConfig;

//LoadCRC-16/MAXIM protocol configuration.
CRC__GetDefaultConfig(&sConfig, kCRC_ Crcl6);
CRC_Init(CRC, &sConfig);

Parameters
» psConfig — CRC protocol configuration structure.
* eCrcProtocol — CRC protocol type. refer to crc_protocol_type_t

static inline void CRC__SetSeedValue(CRC_Type *base, uint32_t u32CrcSeedValue)
Set the CRC seed value.

This function is help to write a 16/32 bit CRC seed value.
Parameters
* base — CRC peripheral address.
* u32CrcSeedValue — The value of seed.

static inline void CRC__SetPolynomial(CRC_Type *base, uint32_t u32CrcPolynomial)
Set the value of the polynomial for the CRC calculation.

Write a 16-bit or 32-bit polynomial to CRC Polynomial register for the CRC calculation.
Parameters
* base — CRC peripheral address.
* u32CrcPolynomial — The CRC polynomial.

static inline void CRC__SetWriteTransposeType(CRC_Type *base, crc_transpose_type_t
eTransposeln)

Set CRC type of transpose of write data.

This function help to configure CRC type of transpose of write data.
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Parameters
* base — CRC peripheral address.
* eTransposeln — Type Of transpose for input. See crc_transpose_type_t

static inline void CRC__SetReadTransposeType(CRC_Type *base, crc_transpose_type_t
eTransposeOut)

Set CRC type of transpose of read data.
This function help to configure CRC type of transpose of read data.
Parameters
* base — CRC peripheral address.
* eTransposeOut — Type Of transpose for output. See crc_transpose_type_t

static inline void CRC__EnableComplementChecksum(CRC_Type *base, bool bEnable)
Enable/Disable complement of read CRC checksum.

Set complement of read CRC checksum. Some CRC protocols require the final checksum to
be XORed with OXFFFFFFFF or OXFFFF.

Parameters
* base — CRC peripheral address.

* bEnable— True or false. True if the result shall be complement of the actual
checksum.

static inline void CRC_ SetProtocolWidth(CRC_Type *base, crc_bits_t eCrcBits)
Set bit width of CRC protocol.

Selects 16-bit or 32-bit CRC protocol.
Parameters
* base — CRC peripheral address.
* eCrcBits — 16 or 32 bit CRC protocol. See crc_bits_t

void CRC_ WriteData(CRC_Type *base, const uint8_t *pu8Data, uint32_t u32DataSize)
Writes data to the CRC module.

Writes input data buffer bytes to the CRC data register. The configured type of transpose is
applied.

Parameters
* base — CRC peripheral address.
* pu8Data — Input data stream, MSByte in data[0].
* u32DataSize — Size in bytes of the input data buffer.

static inline uint32_t CRC__ Get32bitResult(CRC_Type *base)
Reads the 32-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
Anintermediate or the final 32-bit checksum, after transpose and complement
operations configured.
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uint16_t CRC_ Get16bitResult(CRC_Type *base)
Reads a 16-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
Anintermediate or the final 16-bit checksum, after transpose and complement
operations configured.

FSL CRC_DRIVER_ VERSION
CRC driver version. Version.

enum _ crc_ protocol type
CRC protocol type.

Values:

enumerator kCRC Crcl6
CRC-16/MAXIM protocol.

enumerator kCRC Crcl6CCITT
CRC-16-CCITT protocol.

enumerator kCRC Crcl6Kermit
CRC-16/KERMIT protocol.

enumerator kCRC Cre32
CRC-32 protocol.

enumerator kCRC Cre32Posix
CRC-32/POSIX protocol.

enum _crc_ bits
CRC protocol bit width.

Values:

enumerator kCRC_Bits16
Generate 16-bit CRC code.

enumerator kCRC_Bits32
Generate 32-bit CRC code.

enum _ crc__transpose__type
CRC type of transpose of read/write data.

Values:

enumerator kCRC_ TransposeNone
No transpose.

enumerator kCRC_ TransposeBits
Transpose bits in bytes.

enumerator kCRC_ TransposeBitsAndBytes
Transpose bytes and bits in bytes.

enumerator kCRC_ TransposeBytes
Transpose bytes.
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typedef enum _crc_protocol_type crc_protocol _type_t
CRC protocol type.

typedef enum _crc_bits crc_bits_t
CRC protocol bit width.

typedef enum _crc_transpose_type crc_transpose_type t
CRC type of transpose of read/write data.

typedef struct _crc_config crc_ config_t
CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

struct _ crc_ config
#include <fsl_crc.h> CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

Public Members

uint32_t u32CrcPolynomial

CRC Polynomial, MSBit first. Example polynomial: 0x1021 = 1_0000_0010_0001 =
XA12+xXA5+1

uint32_t u32CrcSeed Value
Starting checksum value

bool bEnableComplementChecksum
Enable/Disable complement of read CRC checksum.

crc_transpose_type_t eTransposeln
Select type of transpose of input data.

crc_transpose_type_t eTransposeOut
Select type of transpose of output data.

crc_bits_t eCrcBits
Select 16-bit or 32-bit CRC protocol.

2.13 The Driver Change Log
2.14 CRC Peripheral and Driver Overview

2.15 DAC: 12-bit Digital-to-Analog Converter Driver

void DAC_Init(DAC_Type *base, const dac_config_t *psConfig)
Initializes the DAC resource, including data format, sync signal, operation mode, etc.

Parameters
* base — DAC peripheral base address.
* psConfig — The pointer to dac_config_t.
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void DAC_ Deinit(DAC_Type *base)

De-initializes the DAC resource, the clock and power will be gated off.
Invoking this function to power down the analog portion of DAC and disable the DAC clock.
Parameters

* base — DAC peripheral base address.

void DAC_ GetDefaultConfig(dac_config t *psConfig)

Gets the default DAC configs, such as operation mode, watermark level, sync signal, etc.

psConfig->eOperationMode = kDAC_ NormalOperationMode;
psConfig->uOperationConfig.sNormalModeConfig.ul6DataFIFO = 0U;

psConfig->bEnableDMA = false;
psConfig->eWatermarkLevel = kDAC__WatermarkValue2;
psConfig->eSynclnputEdge = kDAC__RisingEdge;
psConfig->eSpeedMode = kDAC_ HighSpeedMode;
psConfig->eDataFormat = kDAC_ DataWordRightJustified;
psConfig->eSyncSignal = kKDAC__ InternalClockSignal;
psConfig->bEnableAnalogPortion = false;
psConfig->bEnableGlitchFilter = true;
psConfig->u8GlitchFilterCount = 29U;

Parameters

* psConfig — The pointer to dac_config_t.

static inline void DAC_ SetSyncEdge(DAC_Type *base, dac_sync_input_edge_t eSyncEdge)

Selects which SYNC input edge is used for updates, available selections are “no active edge”,
“falling edge”, “rising edge”, “both edge”.

Parameters
* base — DAC peripheral base address.

» eSyncEdge — The input edge to be set, please refer to dac_sync_input_edge_t
for details.

static inline void DAC_SetLDOK(DAC_Type *base)

Updates the buffered value of stepSize, minValue ,and maxValue at the active edge of the
SYNC_IN signal.

Note: Allows new values of minimum, maximum, and step value to be updated by active
edge of SYNC_IN. This function should be invoked once new values of these buffered reg-
isters have been written by software. The LDOK bit will be cleared by an active edge of
SYNC_IN.

Note: This function is only useful when the operation mode is selected as Automatic op-
eration mode.

Parameters

* base — DAC peripheral base address.

static inline bool DAC__ GetLDOKValue(DAC_Type *base)

Gets the value of load Okay bit field.
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Note: When the SYNC signal is selected as external SYNC_IN signal, the load okay bit will
be cleared by an active edge of the SYNC_IN signal. This function can be used to check
whether the active edge of the SYNC_IN signal has reached.

Note: This function is only useful when the operation mode is selected as Automatic op-
eration mode.

Parameters
* base — DAC peripheral base address.
Returns

* true The active edge of SYNC_IN signal has not reached when the SYNC
signal is selected as external SYNC_IN signal.

» false The active edge of SYNC_IN signal has reached when the SYNC signal
is selected as external SYNC_IN signal

static inline void DAC_ EnableOneShot(DAC_Type *base, bool bEnable)

Enables/Disables Oneshot feature, oneshot feature used to determines whether automatic
waveform generation creates one waveform or a repeated waveform within the period
defined by the active SYNC edges.

Note: This function only useful when the operation mode is selected as automatic opera-
tion mode.

Parameters
* base — DAC peripheral base address.
* bEnable — Enable/Disable oneshot feature.

- true Automatic waveform generation logic will create a single pattern
and stop at the final value.

- false Automatic waveform generation logic will create a repeated (con-
tinuous) waveform upon receiving an active SYNC edge.
static inline void DAC_ WriteDataFIFO(DAC_Type *base, uint16_t ul6Data)
Writes DAC buffered data value based on the data format when the DAC is in normal oper-
ation mode.
Parameters
* base — DAC peripheral base address.

» ul6Data — The DAC data to be converted to analog. If the data format is
set as KDAC_DataWordRightJustified then ul6Data should range from 0 to
4095, which means the higher 4 bits is useless. If the data format is set as
kDAC_DataWordLeftJustified, then the ul6Data should range from 16 to
65520, which means the lower 4 bits is useless.

static inline void DAC_ WriteStepSize(DAC_Type *base, uint16_t ul6StepSize)
Writes Step size based on the data format when the DAC is in automatic operation mode.

Note: This function only useful when the operation mode is selected as automatic opera-
tion mode.
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Parameters
* base — DAC peripheral base address.

* ul6StepSize — The step value to be added to or subtracted from the cur-
rent value. If the data format is set as KDAC_DataWordRightJustified then
u16StepSize should range from 0 to 4095, which means the higher 4 bits is
useless. If the data format is set as kDAC_DataWordLeftJustified, then the
ul6StepSize should range from 16 to 65520, which means the lower 4 bits
is useless.

static inline void DAC_ WriteMinValue(DAC_Type *base, uint16_t ul6MinValue)

Writes the minium value based on the data format when the DAC is in automatic operation
mode.

Note: This function only useful when the operation mode is selected as automatic opera-
tion mode. If DAC input data is less than the minium value, output is limited to the minium
value during automatic waveform generation.

Parameters
* base — DAC peripheral base address.

* ul6MinValue — The lower range limit during automatic waveform gen-
eration. If the data format is set as KDAC_DataWordRightJustified then
ul6MinValue should range from 0 to 4095, which means the higher 4 bits
is useless. If the data format is set as kDAC_DataWordLeftJustified, then
the ul6MinValue should range from 16 to 65520, which means the lower
4 bits is useless.

static inline void DAC_ WriteMaxValue(DAC_Type *base, uint16_t ul6MaxValue)

Writes the maximum value based on the data format when the DAC is in automatic opera-
tion mode.

Note: This function only useful when the operation mode is selected as automatic opera-
tion mode. If DAC input data is greater than maximum value, output is limited to maximum
value during automatic waveform generation.

Parameters
* base — DAC peripheral base address.

* ul6MaxValue — The upper range limit during automatic waveform gen-
eration. If the data format is set as KDAC_DataWordRightJustified then
ul6MaxValue should range from 0 to 4095, which means the higher 4 bits
is useless. If the data format is set as kDAC_DataWordLeftJustified, then
the ul6MaxValue should range from 16 to 65520, which means the lower
4 bits is useless.

static inline void DAC_ ConfigRefreshFrequency(DAC_Type *base, uint16_t ul6CompareValue)

Sets refresh frequency that used to decide when the automatically generated waveform
value is updated.

Note: This function only useful when the operation mode is selected as automatic opera-
tion mode.

Parameters
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* base — DAC peripheral base address.
* ul6CompareValue — The compare value(0~65535).

- ul6CompareValue=0 The generated waveform will be updated every
clock cycle.

- ul6CompareValue=N(N!=0) The generated waveform will be updated
every N+1 clock cycles.
static inline void DAC_ EnableDMA (DAC_Type *base, bool bEnable)

Enables/Disables DMA request that to be generated when the FIFO is below the watermark
level.

Note: This function is only useful when the operation mode is selected as Normal mode.

Parameters
* base — DAC peripheral base address.
* bEnable — Enable/Disable DMA support.
— true Enable DMA support.
— false Disable DMA support.

static inline void DAC_ SetWatermarkLevel(DAC_Type *base, dac_watermark_level t
eWatermarkLevel)

Sets watermark level which is used for asserting a DMA request.

Note: When the level of FIFO is less than or equal to the Watermark level, a DMA request
will be sent. This function is only useful when the operation mode is selected as Normal
mode.

Parameters
* base — DAC peripheral base address.

» eWatermarkLevel — The watermark level of FIFO, please refer to
dac_watermark_level t for details.

static inline void DAC_ EnableGlitchFilter(DAC_Type *base, bool bEnable)
Enables/Disables Glitch filter.

Parameters
* base — DAC peripheral base address.
* bEnable — Enable/Disable Glitch filter.
— true Enable glitch filter.
— false Disable glitch filter.

static inline void DAC_ SetGlitchFilterCount(DAC_Type *base, uint8_t u8FilterCount)

Sets glitch filter count value(ranges from 0 to 63) that represents the number of clock cycles
for which the DAC outputis held unchanged after new data is presented to the analog DAC’s
inputs.

Parameters

* base — DAC peripheral base address.
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¢ u8FilterCount — The count of glitch filter. This count represents the number
of clock cycles for which the DAC output is held unchanged after new data
is presented to the analog DAC’s inputs.

static inline void DAC_ SetSpeedMode(DAC_Type *base, dac_speed_mode_t eSpeedMode)
Selects speed mode, high speed mode uses more power and low speed mode saves power.
Parameters

* base — DAC peripheral base address.

* eSpeedMode — The speedMode to be set, please refer to dac_speed_mode_t
for details.

static inline void DAC_ EnableAnalogPortion(DAC_Type *base, bool bEnable)
Enables/Disables the operation of the analog portion of the DAC.

The function controls the power-up of the analog portion of the DAC. If powered up the
analog portion, the DAC module will output the value currently presented to the Data reg-
ister. The analog portion should be powered up when the DAC is in use. If power down the
analog portion, the output of the DAC module will be pulled low. The analog portion should
be powered down when the DAC is not in use.

Parameters
* base — DAC peripheral base address.
* bEnable — Power up/down the analog portion of the DAC.

— true Power up the analog portion of the DAC, and the DAC will output
the value currently presented to its inputs.

- false Power down the analog portion of the DAC, and its output will be
pulled down.

static inline uint16_t DAC_ GetFIFOStatusFlags(DAC_Type *base)
Gets the fifo status flag of selected DAC instance.

Parameters

* base — DAC peripheral base address.

Returns

The status flags of DAC module, should be the ORed value of
_dac_fifo_status_flags.

FSL_DAC_ DRIVER_ VERSION
DAC driver version.
enum _dac_fifo status_ flags

The enumeration of DAC status flags, including FIFO full status flag and FIFO empty status
flag.

Values:

enumerator kDAC_FIFOFullStatusFlag
Indicate the FIFO is full.
enumerator kDAC_FIFOEmptyStatusFlag
Indicate the FIFO is empty.
enum _ dac_ operation_mode

The enumeration of DAC operation mode, including normal operation mode and automatic
operation mode.

Values:

2.15. DAC: 12-bit Digital-to-Analog Converter Driver 113



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kDAC_NormalOperationMode
Normal Mode to generate an analog representation of digital words.

enumerator kDAC _AutomaticOperationMode
Automatic Mode to generate waveform without requiring CPU or core assistance.

enum _ dac_sync_ signal_selection
The enumeration of DAC sync signal mode, including internal clock signal and external
SYNC_IN signal.

Values:

enumerator kDAC_InternalClockSignal

Internal Clock signal is selected as SYNC signal, data written to the buffered registers
is used on the next clock cycle

enumerator kDAC__ExternalSyncInSignal

Peripheral external signal is selected as SYNC signal, the update occurs on the active
edge of SYNC_IN signal.

enum _ dac_ waveform__type
The enumeration of waveform type, such as square waveform, triangle waveform, etc.

Values:

enumerator kDAC__RepeatSawtoothWaveform0

DAC generates repeated sawtooth waveform0. The automatic waveform generation
logic will create a repeated sawtooth waveform0 upon receiving an active SYNC edge,
and the waveform repeats when it reaches its minimum and maximum value. The
waveform increases from starting value to max value firstly. Like this following
shown:
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enumerator kDAC RepeatSawtoothWaveform1

DAC generates sawtooth waveform1. The automatic waveform generation logic will
create a repeated sawtooth waveform1 upon receiving an active SYNC edge, and the
waveform repeats when it reaches its minimum and maximum value. The waveform
decreases from starting value to min value firstly. Like this following shown:
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enumerator kDAC__RepeatTriangle Waveform0

The automatic waveform generation logic will create a repeated triangle waveform0
upon receiving an active SYNC edge, and the waveform repeats when it reaches its
minimum and maximum value. In this type the generated triangle waveform rises
from the starting value. Like this following shown:
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enumerator kDAC_ RepeatTriangleWaveform1

The automatic waveform generation logic will create a repeated triangle waveform1
upon receiving an active SYNC edge, and the waveform repeats when it reaches its
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minimum and maximum value. In this type the generated triangle waveform drops
from the starting value. Like this following shown:
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enumerator kDAC OneShotSawtoothWaveformO

Automatic waveform generation logic will create a single pattern and stop at the final
value. It will remain at the finial value until a new active edge occurs on the SYNC
input, and then the waveform will be repeated. Like this following shown:
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enumerator kDAC_OneShotSawtoothWaveform1

Automatic waveform generation logic will create a single pattern and stop at the final
value. It will remain at the finial value until a new active edge occurs on the SYNC
input, and then the waveform will be repeated. Like this following shown:

enum _ dac_sync_input_ edge

The enumeration of sync input edge that used for updates buffered registers, such as Falling
edge, etc.

Values:

enumerator kDAC_ NoActiveEdge
No active edge is selected, it means the SYNC input is ignored.

enumerator kDAC_ FallingEdge
Updates occur on the falling edge of the SYNC input.

enumerator kDAC_ RisingEdge
Updates occur on the rising edge of the SYNC input.

enumerator kDAC_BothEdges
Updates occur on both edges of the SYNC input.

enum _ dac_speed__mode
The enumeration of DAC speed mode, including high speed mode and low speed mode.

Values:

enumerator kDAC__HighSpeedMode

In High Speed Mode, the setting time of the DAC module is 1us, but the DAC module
uses more power.

enumerator kDAC_LowSpeedMode
In Low Speed Mode, the DAC module uses less power but takes more time to settle.

enum dac watermark level
The enumeration of FIFO watermark level.

Values:
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enumerator kDAC WatermarkValueQ
Watermark value is 0.

enumerator kDAC WatermarkValue2
Watermark value is 2.

enumerator kDAC WatermarkValue4
Watermark value is 4.

enumerator kDAC WatermarkValue6
Watermark value is 6

enum dac data format
The enumeration of DAC data format, inclding right right-justified and left-justified.

Values:

enumerator kDAC_ DataWordRightJustified
The 12 bits data is right-justified.

enumerator kDAC_DataWordLeftJustified
The 12 bits data iss left-justified.

typedef enum _dac_operation_mode dac_ operation_ mode_ t
The enumeration of DAC operation mode, including normal operation mode and automatic
operation mode.
typedef enum _dac_sync_signal_selection dac_sync_ signal selection_ t
The enumeration of DAC sync signal mode, including internal clock signal and external
SYNC_IN signal.
typedef enum _dac_waveform_type dac_ waveform_ type_t
The enumeration of waveform type, such as square waveform, triangle waveform, etc.
typedef enum _dac_sync_input_edge dac_sync_ input_edge t
The enumeration of sync input edge that used for updates buffered registers, such as Falling
edge, etc.
typedef enum _dac_speed_mode dac_speed__mode_t
The enumeration of DAC speed mode, including high speed mode and low speed mode.

typedef enum _dac_watermark_level dac_ watermark_level t
The enumeration of FIFO watermark level.

typedef enum _dac_data_format dac_ data_ format_t
The enumeration of DAC data format, inclding right right-justified and left-justified.

typedef struct _dac_normal_mode_config dac_ normal_mode_ config_t
The structure of configuration when the operation mode is selected are normal operation
mode.

typedef struct _dac_automatic_mode_config dac_automatic_mode_ config_t
The structure of configuration when the operation mode is selected as automatic operation
mode.

typedef union _dac_operation_config dac_ operation_ config u
The union of operation modes’ configuration.

typedef struct _dac_config dac_ config_t
The structure for configuring the DAC.

This structure is used to config the DAC module, to initialize the DAC module, user must set
the member of this structure. This structure will cost 20 Byte memory space.
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struct _dac_normal mode_ config

#include <fsl_dac.h> The structure of configuration when the operation mode is selected are
normal operation mode.

Public Members

bool bEnableDMA
Enable/Disable DMA support.

* true Enable DMA support.
+ false Disable DMA support.

uint16_t ul6DataFIFO

The FIFO watermark level, if the level of FIFO is less than or equal to the watermark
level field, a DMA request should be sent. The DAC data to be converted to analog. If
the data format is set as kDAC_DataWordRightJustified then u16DataFIFO should range
from 0 to 4095, which means the higher 4 bits is useless. If the data format is set as
kDAC_DataWordLeftJustified, then the ul6DataFIFO should range from 16 to 65520,
which means the lower 4 bits is useless.

struct _dac_ automatic_mode_ config

#include <fsl_dac.h> The structure of configuration when the operation mode is selected as
automatic operation mode.

Public Members

dac_waveform_type_t eWaveformType
The type of waveform to be generated.

uint16_t ul6MinValue

The step size to be added to or subtracted from the current value. If the data
format is set as kDAC_DataWordRightJustified then ul16StepSize should range from
0 to 4095, which means the higher 4 bits is useless. If the data format is set as
kDAC_DataWordLeftJustified , then the ul6StepSize should range from 16 to 65520,
which means the lower 4 bits is useless.

The minimum value is the lower range limit during automatic waveform generation.
If the data format is set as KDAC_DataWordRightJustified then ul6MinValue should
range from 0 to 4095, which means the higher 4 bits is useless. If the data format is set
as KDAC_DataWordLeftJustified, then the ul6MinValue should range from 16 to 65520,
which means the lower 4 bits is useless.

uint16_t ul6MaxValue

The maximum value is the upper range limit during automatic waveform generation.
If the data format is set as kDAC_DataWordRightJustified then ul6MaxValue should
range from 0 to 4095, which means the higher 4 bits is useless. If the data format is set
as kDAC_DataWordLeftJustified, then the ul6MaxValue should range from 16 to 65520,
which means the lower 4 bits is useless.

uint16_t ul6StartValue
The start value of the wavefrom, should larger than the minium value and smaller
than the maximum value.

uint16_t ul6CompareValue
The compare value that used to decide the frequency of REFRESH signal. The available
range is 0 ~ 65535.

* ul6CompareValue=0 The REFRESH signal’s frequency is equal to the clock’s fre-
quency so that the generated waveform will be updated every clock cycle.
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* ul6CompareValue=N(N!=0) The REFRESH signal’s frequency is equal to clock’s fre-
quency divided N+1 so that the generated waveform will be updated every N+1
clock cycles

union _ dac_ operation_ config
#include <fsl_dac.h> The union of operation modes’ configuration.

Public Members

dac_normal_mode_config_t sNormalModeConfig

The configuration of normal operation mode, such as buffered data, watermark level,
etc.

dac_automatic_mode_config_t sAutomaticModeConfig

The configuration of automatic operation mode, such as step size, minimum value,
maximum value, etc.

struct _ dac_ config
#include <fsl_dac.h> The structure for configuring the DAC.

This structure is used to config the DAC module, to initialize the DAC module, user must set
the member of this structure. This structure will cost 20 Byte memory space.

Public Members

dac_operation_mode_t eOperationMode

The operation mode. The available selections are kDAC_NormalOperationMode and
kDAC_AutomaticOperationMode.

dac_sync_signal_selection_t eSyncSignal

The selected sync signal that used to update buffered data, the available selections are
kDAC_InternalClockSignal and kDAC_ExternalSyncInSignal

dac_sync_input_edge_t eSyncInputEdge

The SYNC input edge used to update buffered registers. The buffered value will be
updated at the selected active edge of SYNC_IN signal.

dac_data_format_t eDataFormat

The data format of DAC instance. The available selections are
kDAC_DataWordRightJustified and kDAC_DataWordLeftJustified

dac_operation_config_u uOperationConfig
The configuration of operation mode.
bool bEnableGlitchFilter
Enable/Disable glitch suppression filter.
* true Enable glitch filter.
» false Disable glitch filter.

uint8_t u8GlitchFilterCount

The count(ranges from 0 to 63) represents the number of clock cycles for which the
DAC output is held unchanged after new data is presented to the analog DAC’s inputs.

dac_speed_mode_t eSpeedMode

The speed mode of DAC instance. The available selections are kDAC_HighSpeedMode
and kDAC_LowSpeedMode.
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bool bEnableAnalogPortion
Power up/down the analog portion.

* true Power up the analog portion of the DAC, and the DAC will output the value
currently presented to its inputs.

 false Power down the analog portion of the DAC, and its output will be pulled
down.

2.16 The Driver Change Log
2.17 DAC Peripheral and Driver Overview

2.18 DMAMUX: DMA Channel Multiplexer Driver

static inline void DMAMUX_ ConnectChannel ToTriggerSource(DMAMUX_Type *base,
dmamux_dma_channel_t eChannel,
dma_request_source_t eSource)

Connect the DMAMUX channel to trigger source.
This function will connnect a source to the specify dma channel and enable that channel
Parameters
* base - DMAMUX peripheral base address.
* eChannel - DMAMUX channel index, dmamux_dma_channel_t.
* eSource — DMA request source.

static inline void DMAMUX _ DisconnectChannelFromTriggerSource(DMAMUX_Type *base,
dmamux_dma_channel t
eChannel)

Disconnect the DMAMUX channel.
This function will disable the specified channel and reset the channel source.
Parameters
* base - DMAMUX peripheral base address.
* ¢Channel - DMAMUX channel index, dmamux_dma_channel t.
FSL_ DMAMUX_DRIVER,_VERSION
DMAMUX driver version.

enum dmamux_dma_channel
List of Dmamux dma channels.
Values:
enumerator kDMAMUX_ DMAChannel0
Dmamux dma channel 0
enumerator kDMAMUX_DMAChannell
Dmamux dma channel 1

enumerator kDMAMUX DMAChannel2
Dmamux dma channel 2
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enumerator kDMAMUX DMAChannel3
Dmamux dma channel 3

typedef enum _dmamux_dma_channel dmamux_ dma_ channel_t

List of Dmamux dma channels.

2.19 The Driver Change Log

2.20 DMAMUX Peripheral and Driver Overview

2.21 EDMA: Enhanced Direct Memory Access Driver

void EDMA_ GetDefaultConfig(edma_config t *psConfig)

Get default edma peripheral configuration.

Note: This function will reset all of the configuration structure members to zero firstly,
then apply default configurations to the structure.

Parameters

* psConfig — pointer to user’s eDMA config structure, see edma_config_t for
detail.

void EDMA _Init(DMA_Type *base, edma_config_t *psConfig)

EDMA initialization.
Parameters
* base — eDMA peripheral base address.

* psConfig — pointer to user’s eDMA config structure, see
edma_transfer_config_t for detail.

void EDMA_ Deinit(DMA_Type *base)

EDMA De-initialization.
Parameters

* base — eDMA peripheral base address.

static inline void EDMA_ EnableContinuousChannelLinkMode(DMA_Type *base, bool bEnable)

Enable/Disable arbitration before the channel been activate by minor loop link trigger from
itself.

A minor loop channel link made to itself does not go through channel arbitration before
being activated again. Upon minor loop completion, the channel activates again if that
channel has a minorloop channellink enabled and the link channel is itself. This effectively
applies the minor loop offsets and restarts the next minor loop.

Note: Do not use continuous link mode with a channel linking to itself if there is only
one minor loop iteration per service request, for example, if the channel’s NBYTES value
is the same as either the source or destination size. The same data transfer profile can
be achieved by simply increasing the NBYTES value, which provides more efficient, faster
processing.

120

Chapter 2. MC56F83789



MCUXpresso SDK Documentation, Release 25.06.00

Parameters
* base — EDMA peripheral base address.

e bEnable — true is channel link to itself without arbitration false is channel
link to itself with arbitration
static inline void EDMA_ EnableMinorLoopMapping(DMA_Type *base, bool bEnable)
Enable/Disable redefine the minor loop bytes register.

The TCDn.word2 is redefined to include individual enable fields, an offset field and the

NBYTES field, the offset will be applied to source/destination address after minor loop com-
plete

Parameters
* base - EDMA peripheral base address.

* bEnable — true is minor loop bytes register redefined to individual en-
able/offset/minor loop bytes fields. false is minor loop bytes register de-
fined as minor loop bytes fields only.

static inline void EDMA__EnableHaltOnError(DMA_Type *base, bool bEnable)
Enable/Disable the eDMA halt when error occur feature.

Any error causes the HALT hit to set will cause the EDMA halt. Subsequently, all service
requests are ignored until the HALT bit is cleared

Parameters
* base — EDMA peripheral base address.

* bEnable —true is Stall the start of any new channels when error occur. false
is eDMA service request operation normal when error occur.

static inline void EDMA__SetArbitration(DMA_Type *base, edma_arbitration_type_t eArbitration)
set EDMA arbitration type to fixed priority or round robin.

Parameters
* base — EDMA peripheral base address.

* eArbitration = —  Arbitration by priority or round robin,
edma_arbitration_type_t.

void EDMA_ GetChannelDefault TransferConfig(edma_channel_transfer_config t *psTransfer,
uint32_t u32SrcAddr, uint32_t u32DstAddr,
uint32_t u32BytesEachRequest, uint32_t
u32TotalBytes, edma_channel_transfer_width_t
eTransferWidth, edma_channel_transfer_type_t
eTransferType)

Get channel default transfer configuration.

Note: 1. This function will reset all of the configuration structure members to zero firstly,
then apply default configurations to the structure.

a. No interrupt enabled by this function by default, if application would like to use

DMA interrupt please enable it manually by psTransfer->ul6EnabledInterruptMask
= _edma_channel_interrupt

Parameters

 psTransfer — pointer to user’s eDMA channel configure structure, see
edma_channel_transfer_config_t for detail.

* u32SrcAddr — source address, must be byte address.
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* u32DstAddr — destination address, must be byte address.

* u32BytesEachRequest — bytes to be transferred in each request(namely, in
each minor loop).

* u32TotalBytes — total bytes to be transferred.

¢ eTransferWidth — it represents how many bits are transferred in each
read/write.

* eTransferType — eDMA channel transfer type.

void EDMA__SetChannelTransferConfig(DMA_Type *base, edma_channel_t eChannel,
edma_channel_transfer_config t *psTransfer)

EDMA set channel transfer configurations.

Note: 1.This function must not be called while the channel transfer is ongoing or it causes
unpredictable results. 2.The psLinkTCD must be configured before invoke this API if scat-
ter/gather function is needed 3.The edma channel request may be enabled after the channel
transfer configure done according to the transfer configurations.

Parameters
* base — eDMA peripheral base address.
* eChannel — eDMA channel number.

* psTransfer — pointer to user’s eDMA channel configure structure, see
edma_channel_transfer_config_t for detail.

void EDMA_ SetChannelMinorLoopOffset(DMA_Type *base, edma_channel_t eChannel, bool
bEnableSrcMinorLoopOffset, bool
bEnableDestMinorLoopOffset, int32_t
i32MinorLoopOffset)

Configures the eDMA channel minor loop offset value.

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.
* eChannel - eDMA channel number.

* bEnableSrcMinorLoopOffset — True is enable source address minor offset,
otherwise is disable

¢ bEnableDestMinorLoopOffset — True is enable source address minor offset,
otherwise is disable

¢ i32MinorLoopOffset — Minor loop offset value.

void EDMA_ SetChannelPreemption(DMA_Type *base, edma_channel_t eChannel, bool
bSuspendedByHighPriorityChannel, bool
bSuspendLowPriorityChannel, uint8_t u8Priority)

Configures the eDMA channel preemption configurations.

This function configures the channel preemption attribute and the priority of the channel.

Note: , this function is used only in fixed-priority channel arbitration mode.

Parameters
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* base — eDMA peripheral base address.
* eChannel - eDMA channel number

* bSuspendedByHighPriorityChannel — True is the channel can be suspended
by high priority channel, otherwise cannot.

* bSuspendLowPriorityChannel - True is the channel can suspend low priority
channel, otherwise cannot.

* u8Priority — Channel priority.

void EDMA_ EnableMinorLoopChannelLink(DMA_Type *base, edma_channel_t eChannel,
edma_channel_t eLinkChannel)

Enable the minor loop channel link and configure the linked channel number.

This function configures the minor link mode. The minor link means that the channel link
is triggered every time that the minor loop bytes transferred complete.

Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.

Parameters
* base — eDMA peripheral base address.
* eChannel - eDMA channel number.
* eLinkChannel — The linked channel number.

static inline void EDMA_ DisableMinorLoopChannelLink(DMA_Type *base, edma_channel_t
eChannel)

Disable the minor loop channel link for the eDMA transfer.
Parameters
* base — eDMA peripheral base address.
* eChannel - eDMA channel number.

void EDMA_ EnableMajorLoopChannelLink(DMA_Type *base, edma_channel_t eChannel,
edma_channel _t eLinkChannel)

Enable the major loop channel link and configure the linked channel number.

This function configures the major link mode. 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.
* eChannel - eDMA channel number.
* eLinkChannel — The linked channel number.

static inline void EDMA_ DisableMajorLoopChannelLink(DMA_Type *base, edma_channel t
eChannel)

Disable the major loop channel link for the eDMA transfer.

Parameters
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* base — eDMA peripheral base address.

* eChannel — eDMA channel number.

void EDMA__SetChannelBandWidth(DMA_Type *base, edma_channel_t eChannel,

edma_channel_bandwidth_t eBandWidth)
Sets the edma channel stall cycles after each R/W.

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.

Note: : 1.Ifthe source and destination sizes are equal, this field is ignored between the first
and second transfers and after the last write of each minor loop. This behavior is a side
effect of reducing start-up latency. 2.When executing a large, zero wait-stated memory-
to-memory transfer, insert bandwidth control using the TCD_CSR[BWC(] bits to avoid: *
Starvation of another master accessing the memory. * Any delay in writing a TCD duloop
the transfer.

Parameters
* base — eDMA peripheral base address.
* eChannel — eDMA channel number.

* eBandWidth — A bandwidth setting, which can be one of the
edma_channel bandwidth_t

void EDMA_SetChannelModulo(DMA_Type *base, edma_channel_t eChannel,

edma_channel modulo_t eSrcModulo, edma_channel modulo_t
eDestModulo)

Sets the source address range and the destination address range for the eDMA transfer.

This function defines a specific address range of source/destination address, after the
source/destination address hits the range boundary, source/destination address will wrap
to origin value.

Setting this field provides the ability to implement a circular data queue easily. For data
queues require loop power-of-2 size bytes, the queue should start at a 0-modulo-size ad-
dress and the SMOD field should be set to the appropriate value for the queue, freezing the
desired number of upper address bits. The value programmed into this field specifies the
number of lower address bits allowed to change

Parameters
* base — eDMA peripheral base address.
* eChannel - eDMA channel number.
* eSrcModulo — A source modulo value.

* eDestModulo — A destination modulo value.

static inline void EDMA_ EnableChannelAsyncRequestInStopMode(DMA_Type *base,

edma_channel_t eChannel,
bool bEnable)

Enables the edma channel async request in stop mode.

The EARS register is used to enable or disable the DMA requests in Enable Request Register
(ERQ) by AND’ing the bits of these two registers in stop mode only.

Parameters

* base — eDMA peripheral base address.
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* eChannel — eDMA channel number.
* bEnable — The command to enable (true) or disable (false).

static inline void EDMA_ EnableChannelAutoStopRequest(DMA_Type *base, edma_channel_t
eChannel, bool bEnable)

Enables the edma channel auto disable request after major loop complete.

The eDMA hardware automatically clears the corresponding ERQ bit when the current ma-
jor iteration count reaches zero.

Parameters
* base — eDMA peripheral base address.
* eChannel - eDMA channel number.
* bEnable — The command to enable (true) or disable (false).

void EDMA_ SetChannelMajorLoopOffset(DMA_Type *base, edma_channel_t eChannel, int32_t
i32SourceOffset, int32_t i32DestOffset)

Configures the eDMA channel major loop offset feature.

Adjustment value added to the source/destination address at the completion of the major
iteration count

Parameters
* base — eDMA peripheral base address.
* eChannel — edma channel number.
* i32SourceOffset — source address offset.
* i32DestOffset — destination address offset.

static inline void EDMA_ EnableChannelRequest(DMA_Type *base, edma_channel_t eChannel,
bool bEnable)

Enable/disable the eDMA hardware channel request.
This function enables the hardware channel request.
Parameters
* base — eDMA peripheral base address.
* eChannel - eDMA channel number.
* bEnable — true is start, false is stop.

static inline void EDMA _ SoftwareTriggerChannelStart(DMA_Type *base, edma_channel t
eChannel)

Starts the eDMA transfer by using the software trigger.

This function starts a minor loop transfer only, the channel will halt when minor loop com-
plete, so application should re-call the function to start the transfer again.

Parameters
* base — eDMA peripheral base address.
* e¢Channel — eDMA channel number.

uint32_t EDMA_ GetChannelRemainingMajorLoopCount(DMA_Type *base, edma_channel t
eChannel)

Gets the remaining major loop count from the eDMA current channel TCD.

This function checks the TCD (Transfer Control Descriptor) status for a specified eDMA
channel and returns the number of major loop count that has not finished.
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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 =
RemainingMajorLoopCo