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This documentation contains information specific to the frdmrw612 board.
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Chapter 1

FRDM-RW612

1.1 Overview

FRDM-RW612 is a compact and scalable development board for rapid prototyping of the RW61x
series of Wi-Fi 6 + Bluetooth Low Energy + 802.15.4 tri-radio wireless MCUs. It offers easy ac-
cess to the MCU’s I/Os and peripherals, integrated open-standard serial interfaces, external flash
memory and on-board MCU-Link debugger.
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MCU device and part on board is shown below:
* Device: RW612
* PartNumber: RW612ETA2I

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
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general purpose, crossover and Bluetooth-enabled MCUs from NXP. The MCUXpresso SDK in-
cludes a flexible set of peripheral drivers designed to speed up and simplify development of
embedded applications. Along with the peripheral drivers, the MCUXpresso SDK provides an 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, a USB host and device stack, and various other middleware
to support rapid development.

For supported toolchain versions, see MCUXpresso SDK Release Notes for FRDM-RW612 (docu-
ment MCUXSDKFRDMRWG612RN).

For more details about MCUXpresso SDK, see MCUXpresso Software Development Kit (SDK).

Application Code

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

Peripheral Drivers

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

Microcontroller Hardware

MCUXpresso SDK board support package folders

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

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

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

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

Example application structure This section describes how the various types of example ap-
plications interact with the other components in the MCUXpresso SDK. To get a comprehensive
understanding of all MCUXpresso SDK components and folder structure, see MCUXpresso SDK
API Reference Manual.

4 Chapter 1. FRDM-RW612
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Each <board name> folder in the boards directory contains a comprehensive set of examples
that are relevant to that specific piece of hardware. Although we use the hello world exam-
ple (part of the demo_ apps folder), the same general rules apply to any type of example in the
<board_name> folder.

In the hello_ world application folder you see the following contents:

armgec
iar — Toolchain folders: project and linker files
mdk
:‘, board.c Board macro definitions (LEDs, buttons, etc)
& board.h

&l clock_config.c

; lication- ific cl nfigurati
B docessnngs Application-specific clock configuration
hello_world.bin » Pre-compiled application

'
& hello_world.c

B8 hello_world.mex Application-specific MCUXpresso Config Tool configuration

hello_world.xml * Project definition file for MCUXpresso IDE and PG
& pin_mux.c

Application main source file

7

i Application-specific pin configuration
& pin_mux.h

readme.txt » Description and instructions for running

All files in the application folder are specific to that example, so it is easy to copy and paste an

existing example to start developing a custom application based on a project provided in the
MCUXpresso SDK.

Parent topic:MCUXpresso SDK board support package folders

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

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

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

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

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

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

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

Parent topic:MCUXpresso SDK board support package folders

1.2. Getting Started with MCUXpresso SDK Package 5
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Run a demo using MCUXpresso IDE

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

This section describes the steps required to configure MCUXpresso IDE to build, run, and debug
example applications. The hello world demo application targeted for the FRDM-RW612 hardware
platform is used as an example, though these steps can be applied to any example application in
the MCUXpresso SDK.

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

Parent topic:Run a demo using MCUXpresso IDE

Build an example application To build an example application, follow these steps.
1. Drag and drop the SDK zip file into the Installed SDKs view to install an SDK. In the window
that appears, click OK and wait until the import has finished.

() Installed SDKs 22 [ Properties EJ Console |®/ Problems [] Memory % Instruction”

7 Installed SDKs

To install an 50K, simply drag and drop an 50K (zip file/folder) into the Installed SDKs' view.

Mame Version Location

2. On the Quickstart Panel, click Import SDK example(s)...
 Quickstart Panel *:Global Variables **Variables ®e Breakpoints &= Outline
A MCUXpresso IDE - Quickstart Panel
*" No project selected

~ Create or import a project
L

x Import SDK example(s)

L Import project(s) from file system

~ Build your project
* Debug your project BE~-E@A~H~
~ Miscellaneous

& Quick Setlings > >

** Build all projects []

6 Chapter 1. FRDM-RW612
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3. In the window that appears, expand the RW61X folder and select RW612.
4. Select frdmrw612 and click Next.

. SDK Import Wizard

@ Importing project(s) for device: RW612 using board: FRDM-RW612

. Board and/or Device selection page
~ SDK MCUs Available boards
MCUs from installed SDKs. Please select an available board for your project.

Please click above or visit |5uppo:ted boards for device: RW612 |
Mcuxpresso.nxp.com to

obtain additional SDKs.
NXP RW612
~ RWG1X

RW612

18 13| &

("sok )
|

frdmrw612

Selected Device: RW612 using board: FRDM-RW612
Target Core:  cm33_nodsp Name SDK Ve... Manife.. Location
Description:  RW61X #SDK 2.x board FR 2.16.000 3.14.0

SDKs for selected MCU

B <Common>\board_FRI

@ < Back Finish Cancel
|

5. Expand the demo_ apps folder and select hello_ world . Then, click Next .

1.2. Getting Started with MCUXpresso SDK Package
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. SDK Import Wizard

“ You have selected 1 project to import: 'frdmrw612_hello_world'.
The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the

. Import projects

Project name prefix: | frdmrw612

X | Project name suffix:

Use default location

Location: CAzPhil_workfolder_temp\mcux_workspace_11.9\frdmrw612

Browse...

Project Type Project Options
(® C Project () C++ Project | C Static Library |/ C++ Static Library |_SDK Debug Console () Semihost (® UART _| Bxample default
Copy sources
Import other files
Examples e | % | BB
‘type to filter |
Name Description Version ~
> [] £ bt ble_examples
[[] & cmsis_driver_examples
[] € component_examples
v [m] £ demo_apps
- gjson_demo The cjson_construct example demonstrates how to constru...
The HelloWorld demo prints the "Hello World" string to th...
] = hello_world_virtual_com Hello World Virtual Com demonstrates the use of virtual co...
[[] = power manager test bm The power manager test application demonstrates the basi...
[] = power_mode_switch The Power mode switch demo application demanstrates th...
[] = temperature_measurement The temperature measurement demo is used to measure t...
[] £ driver_examples v
@ < Back Next > Cancel

6. Ensure Redlib: Use floating point version of printf is selected if the example prints float-
ing point numbers on the terminal. Otherwise, it is not necessary to select this option. Then,

click Finish.

Chapter 1. FRDM-RW612
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3 soK Import Wizard O X

. Advanced Settings

v C/C++ Library Settings

Set library type (and hosting variant} |Redlib (nohost-nf) ~

I Redlib: Use floating point version of printf I NewlibNano: Use floating point version of printf
[_IRedlib: Use character rather than string based printf NewlibNano: Use floating point version of scanf
[[JRedirect SDK "PRINTF" to C library "printf" Redirect printf/scanf to ITM
Include semihost HardFault handler Redirect printf/scanf to UART

~ Hardware settings

Set Floating Point type |Fpy5-SP-D16 (HardABI) V‘
~ MCU C Compiler Set Floatin,
Language standard GNU (€99 (-std=gnu99) d

e

TrustZone Project Type None

~ MCU Linker

TrustZone Project Type
[JLink application to RAM

None M
~ Memory Configuration
Memory details
Default LinkServer Flash Driver Browse... v
®@ < Back Next > ‘ Cancel

Parent topic:Run a demo using MCUXpresso IDE

Run an example application For more information on debug probe support in the MCUX-
presso IDE, see community.nxp.com.

To download and run the application, perform the following steps:

1.

See the table in Default debug interfaces to determine the debug interface that comes loaded
on your specific hardware platform.

* For boards with CMSIS-DAP/mbed/DAPLink interfaces, visit
developer.mbed.org/handbook/Windows-serial-configuration and follow the in-
structions to install the Windows operating system serial driver. If running on Linux
0S, this step is not required.

» For boards with a P&E Micro interface, see PE micro to download and install the P&E
Micro Hardware Interface Drivers package.

. Connect the development platform to your PC via a USB cable.

. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the

debug serial port number (to determine the COM port number, see How to determine COM
port). Configure the terminal with these settings:

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

2. No parity

1.2.

Getting Started with MCUXpresso SDK Package 9
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3. 8 data bits

PUTTY Configuration
Category:
= Session | Basic options for your PUTTY session
- Logging _ .
= Terminal Specify the destination you want to connect to
- Keyboard Serial ling Speed
- Bell COM4 115200
- Features ConnacionTy
= Window Onnecuon type: _ .
- Appearance (JRaw () Telnet () Rlogin ( )SSH | (@) Serial
Behawopr Load, save or delete a stored session
- Translation
.- Selection Saved Sessions
- Colours
= Connection -
- Data Default Settings Load
- Proxy
- Telnet Save
- Rlogin
H SSH Delete
- Serial
Close window on exit:
() Aways () Never (®) Only on clean exit
. About Open Cancel
4. 1stop bit |

4. On the Quickstart Panel, click on Debug frdmrw612 hello_world [Debug] to launch the de-
bug session.

Chapter 1. FRDM-RW612
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U Quick... ®¥=Glob... *=Varia.. % Brea.. &= Outli..

5 MCUXpresso IDE - Quickstart Panel =

*- Project: evkmimxrt685_hello_world [Debug]
~ Create or import a project

L New project...
= Import SDK example(s)...

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

~ Build your project
@ & Build

¢ Clean
~ Debug your project

:tDebug

~ Miscellaneous

BB~

L et s s i s e D
please consult the supplied MCU
# Help -> MCUXpresso IDE Us

Further product documentation is
# Help -> Help Contents

The MCUXpresso IDE document

Help us improve MCUXpresso IDE

MCUXpresso IDE can send anor

po S

@ Installed SDKs % I Properties & Console [ Problems

@ Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder)
Name SDK Version Manifest

Erase flash action using LinkServer

® Debug using LinkServer probes (CTRL+SHIFT+L) 3.4.0
Attach to a running target using LinkServer (CTRL+ALT+L)

Program flash action using LinkServer

® Edit project settings
| <

5. The first time you debug a project, the Debug Emulator Selection dialog is displayed, show-
ing all supported probes that are attached to your computer. Select the probe through
which you want to debug and click OK. (For any future debug sessions, the stored probe
selection is automatically used, unless the probe cannot be found.)

. Probes discovered

Connect to target: RW612

1 probe found. Select the probe to use:

O X

Available attached probes

Name Serial number / ID / Nickname

Type Manufacturer IDE Debug Mode

ﬁ J-Link MCU-Link 1064974789 USB  SEGGER All-Stop |
Supported Probes (tick/untick to enable/disable) ~
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
P&E Micro probes
Bl rre e i ; v

Probe search options

Search again

@

Remember my selection (for this Launch configuration)

I OK I Cancel

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

1.2. Getting Started with MCUXpresso SDK Package 11
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meux_workspace_11.9 - frdmmw612_hello_world/source/hello_world.c - MCUXpresso IDE - X
File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
- B & v CENE TN PUEBE LB LI O YK HHEYOTR YIS v o v vim Q m|&
© Project E.. X ‘i Registers #Faults % Peripher.. ~ O 4 Debug X S%|# § =0 %oyt x ®Glob.. ~ O
8% 2~ v @ frdmrw612_hello_world.axf ~ BA R o %
@ Project Settings ~ « & Thread #1 57005 (Suspended : Breakpoint) 4 f5l_device registersh
# Binaries = main() at hello_world.c:39 0x80021fe # fsl debug_consoleh
@ Includes 4 arm-none-eabi-gdb (13.2.90.20230627) v " pinmuxh
@ cmsis S T = 4 clock_configh
& board ~ 4 boardh
 component © main(void) : int
 device rief Main function
@ drivers L
 flash_config nt main(void)
& frdmmw612 charchs
v @ source

* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitDebugConsole();

(& hello_world.c
2 semihost_hardfault.c
v @ startup
[@ startup_rw612.c
S PRINTF(“hello world.\r\n");
U Quickstart Panel X - Variables ® Breakpoints

- Build your project

@%wd
7 Clean

while (1)
{

ch = GETCHAR();

PUTCHAR(ch);
}
~ Debug your project B-E-A~
v
£ * Debug
* Terminate, Build and Debug = = e
= T Properties X 8 Installed SDKs (&l Problems @ Console X #Terminal & Image Info @ Debugger Console % Offline Peripherals 8 apx ™ =8
~ Miscellaneous " «BEeeavyy 01000
frdmrw61...0_world.c
A - frdmw612_hello_world JLink Debug (1) [GDB SEGGER Interface Debugging] 9
Resource Prope.. Valu”™ ~
VIS [MCUXpresso Semihosting Telnet console for 'frdmru612_hello_world JLink Debug (1)’ started o oo Us
& Quick Settings>>
de fal . .
©1@5¢ SEGGER J-Link GDB Server V7.920 - Terminal output channel Heap
ed true Stack
: las 202 ¥ W
 Build all projects @ % 5 e s | 5

| & /frdmw612_hello_world/source/hello_world.c ) Y P Pt BT e

7. Start the application by clicking Resume.

Project Window

TR i m i

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

|
Parent topic:Run a demo using MCUXpresso IDE

Run a demo application using IAR

This section describes the steps required to build, run, and debug example applications provided
in the MCUXpresso SDK.
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Note: IAR Embedded Workbench for Arm version 9.50.2 is used in the following example. The
IAR toolchain should correspond to the latest supported version, as described in the MCUXpresso
SDK Release Notes (document ID: MCUXSDKRN). IAR/Segger still does not support RW61x well.
Therefore, contact the support team to getiar support_ patch_ frdmrw612_0.zip and install the IAR
patch before opening the IAR project.

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

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

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

Using the FRDM-RW612 hardware platform as an example, the hello_world workspace is
located in:

<install_dir>/boards/frdmrw612/demo_ apps/hello_ world /iar /hello_ world.eww
Other example applications may have additional folders in their path.

2. Select the desired build target from the drop-down menu.

For this example, select hello_world — debug.

Releaze

B (Jhello_world - Deb... v
(Jboard

[(Jdoc

[ drivers

] source

[ startup

[ utilities

3 (] Output

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

1.2. Getting Started with MCUXpresso SDK Package 13
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debug v

Files o .
) @ hello_world - debug v

i hoard .
B CMSIS

W component
1 W device

B doc

M drivers

M source

B startup

M utilities

B xip

| B Output

4. The build completes without errors.

Parent topic:Run a demo application using IAR

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

1. See the table in Default debug interfaces to determine the debug interface that comes loaded
on your specific hardware platform.

2. Connect the development platform to your PC via USB cable.

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

1.

2.
3.

115200 or 9600 baud rate, depending on your board (reference
BOARD_DEBUG_UART_BAUDRATE variable in the board.h file)

No parity
8 data bits

14
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PuTTY Configuration
g

Category:
= Session Basic options for your PuTTY session
- Logging _ .
= Terminal Specify the destination you want to connect to
- Keyboard Serial line Speed
- Bell COM4 115200
- Features CoRTECTony
= Window Onnecuon type: _ .
- Appearance (JRaw () Telnet () Rlogin ( )SSH | (@) Serial
Behawqur Load, save or delete a stored session
- Translation
.- Selection Saved Sessions
- Colours
= Connection :
. Data Default Settings Load
- Proxy
- Telnet Save
- Rlogin
H SSH Delete
- Serial
Close window on exit:
() Always (®) Only on clean exit
. About Cancel
4. 1stop bit |
|
4. In IAR, click the Download and Debug button to download the application to the target.
<Q>%»=< P >0 RO-= do
|

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

tion.

1.2. Getting Started with MCUXpresso SDK Package
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DNR@ = [ < Q> KrE< QD> BO=6GcO_:n3Ir 5. M, Sh
Workspace ¥ 0 X | hello_world.c X
‘Debug v| main()
a1
Files @3 . DD [D] fhehehibhihsbhibshhd ks hhbhd h kbbb kR b d b hhbd b Edhh AR ERR RS FRE R RERR AR SRR ERE R R
El @ hello_waorld - Debug v 43T # Prototypss
i board P T PP PP
H doc a5
B drivers LG [D] /Hrrd st s sk dd e d kR A E A R A AR AR E AR E A AR F A E R R E A E AR AR AR AR AR AR R AR E AR R RE AR AR LT
M source 4o * Cods
=P BB Lt L E LA AR R S
i utiliies 49 ot o B .
-Output ?2 * Ebrief Main function
% 52 |int mein(void)
53 {
54 char ch;
55
56 board hardware. */
57 ; 12 MHz clock to FLEXCOMMO (debug console) *+/
58 CLOCK_AttachClk (BOARD_DEBUG_UART_CLK_BTTACH) ;
59
&0 BOARD_TnitPins();
&1 BOARD_BootClockFROHF4EM() ;
| &2 BOARD_TnitDebugConsole () ;

6. Run the code by clicking the Go button.
Q25028 BO-=GcO . nIrsd-]oa-_: &8,

r -

7. The hello_ world application is now running and a banner is displayed on the terminal. If it
does not appear, check your terminal settings and connections.

hello world.

|

Parent topic:Run a demo application using IAR

IAR RAM debugging notes In the SDK examples, there are many build configurations. For ex-
ample, debug, release, flash_debug, and flash_release. The debug/release configuration demon-
strates the application running in RAM, while flash_debug/flash_release runs in the flash (XIP).

XIP debugging is clean with the “boot from flash” setting on the board because the debugging has
the same sequence as a normal boot.

The debugging steps are as follows:
1. The debugger downloads the image to the flash.
2. The debugger resets the device and boots from ROM.

3. The debugger halts the device and waits for the command from the user.
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However, with RAM debugging with the boot from flash setting on the board, the situation is
complicated.

1. The debugger downloads the image to the RAM.
2. The debugger resets the device and boots it from ROM.

Note: The image downloaded for debugging and the image running from the flash are
different. The images are different because the image in flash might be written by the
previous debugging.

3. The debugger halts the device and sets the PC register value to the entry address of the
downloaded image.

The problem here is that step 2 might overwrite the RAM written in step 1. The other issue is
that the hardware status is undetermined when PC is set to the start of the RAM application.

To avoid the RAM debugging issue, MCUX IDE/armgcc/MDK provides a plain load feature. To get
a clean debugging status, the RAM image is downloaded to the flash.

IAR needs a special setting to achieve the plain load feature as follows:

1. Right-click the project and select Options.

Workspace - o X
debug -
Files o
=R Jhello_world - debug —_

W board Options...
B CMSIS

= Make
B component ) )
M device Compile
Hidoc Rebuild All
M drivers

i flash_config
M rdrwf12hga

Clean

C-STAT Static Analysis

B PAET2 :
M source Stop Build
H utilities
— Add
B Output
Remove
Rename...
Version Control System ¥

Open Containing Folder...
File Properties...

Set as Active

2. Select Debugger > Download in the **Options for node “<project_name>”**dialog box.

w

Clear the Verify download checkbox because the download address is different from the
real address.

Select the Override default.board file option.

Copy the default *board file to the IAR workspace folder.
Change the *board file path.

Click the Edit button.

N o Uk
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Options for node "hello_world”

Categony:

General Options A
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Build Actions

imulator
CADI

CMSIS DAP

E2/E2 Lite

GDE Server

GHLINK

T4et

J-Link/3-Trace

TI Stellaris

Nu-Link

PE micro

ST-LINK

Third-Party Driver

TI MSP-FET ¥

Factory Settings

Setup Images Multicore  Authentication Extra Options  Plugins
[ Verify download

[ Suppress download
Use flash loaderis)
Ovemide default board file
|SPROJ_D|R5f"F|ashFRDMRWG12_FLEXSP|.board

Perform mass erase before flashing

Cancel

8. Create a range for RAM.

Flash Loader Overview

*

Range
CODE : 0x8000000 - 0x
CODE : 0x18000000 - Ox 1T

Offset/Address  Loader Path

- STOOLKIT_DIR &8\configifiashloader \MXP\FlashFROMR WS 12_FLEXSPI. flash -
STOOLKIT_DIR 8\config\flashloader WXP\FlashFROMRWE12_FLEXSPI.flash -

-0 10000000

Loader Relocation  Extra

Cancel

Edit...

Delete

W

Set the memory range, relocate offset, and flashloader path.

Flash Loader Configuration

Memory range

(@]

(@ Start: | 0x0 |

End: |0x12f'FFf )

Relocate

(@ Offset:

| px8000000

)

() Absolute address:

Flash loader path:

(STOOLICl'I'_DIRS‘v:onﬁg\ﬂashloadeerP\FlashFRDMRWS12_Fl| )

Exira parameters:

[IrAM load address:  0x1'2f01'0000'5e4i

Parameter descriptions:

The new RAM range appears in the flashloader overview.

18
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Flash Loader Overview X
Range Offset/Address  Loader Path Loader Relocation  Extra OK
CODE : 0x8000000 - Dy - STOOLKIT_DIR $\config\flashloader PWXP\FlashFROMRWE 12_FLEXSPIL.flash - Cancel
CODE : 0x18000000 - 0x 1fffffff -0x10000000 STOOLKIT_DIRS\config\flashloader\MNXP\FlashFROMRWE12_FLEXSPL.flash -
CODE : 0x0 - Ox 12FFFF 0x8000000 STOOLKIT_DIR$\config\flashloader NXP\FlashFRDMRWE 12 FLEXSPLflash - )
£ > Delete

10. Follow the instructions in Run an example application and now it is safe to debug the RAM
application. As a result, the downloaded RAM application can also boot on reset.

Parent topic:Run a demo application using IAR

Run a demo using Arm GCC

This section describes the steps to configure the command-line Arm GCC tools to build, run, and
debug demo applications and necessary driver libraries provided in the MCUXpresso SDK. The
hello_ world demo application is targeted for the FRDM-RW612 hardware platform which is used
as an example.

Note: ARMGCC version 8-2019-q3 is used as an example in this document. The latest GCC version
for this package is as described in the MCUXpresso SDK Release Notes Supporting FRDM-RW612
(document MCUXSDKFRDMRWG612RN). IAR/Segger officially does not support RW61x. Therefore,
contact the support team to get iar_support_patch_frdmrw612_0.zip and install the JLink patch
before debugging with gdb.

Set up toolchain This section contains the steps to install the necessary components required
to build and run an MCUXpresso SDK demo application with the Arm GCC toolchain, as supported
by the MCUXpresso SDK. There are many ways to use Arm GCC tools, but this example focuses
on a Windows operating system environment.

Install GCC Arm Embedded tool chain Download and run the installer from GNU Arm Em-
bedded Toolchain. This is the actual toolset (in other words, compiler, linker, and so on). The
GCC toolchain should correspond to the latest supported version, as described in MCUXpresso
SDK Release Notes.

Parent topic:Set up toolchain

Install MinGW (only required on Windows OS) The Minimalist GNU for Windows (MinGW)
development tools provide a set of tools that are not dependent on third-party C-Runtime DLLs
(such as Cygwin). The build environment used by the MCUXpresso SDK does not use the MinGW
build tools, but does leverage the base install of both MinGW and MSYS. MSYS provides a basic
shell with a Unix-like interface and tools.

1. Download the latest MinGW mingw-get-setup installer from MinGW.

2. Run the installer. The recommended installation path is C:\MinGW, however, you may
install to any location.

Note: The installation path cannot contain any spaces.

3. Ensure that the mingw32-base and msys-base are selected under Basic Setup.
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T MinGW Installation Manager
Installation Package Settings

Basic Setup Package Class  Installed Version Repository Version  Description

All Packages . . .
[] mingw-developer-taol... bin 2013072300 An M3YS Installation for MinGW Developers (meta)
mingw32-base bin 2013072200 A Basic MinGW Installation
[] mingw32-gcc-ada bin 4.8.1-4 The GNU Ada Compiler
[] mingw32-gcc-fortran bin 4.8.1-4 The GNU FORTRAN Compiler
|:| mingw32-gcc-g++ bin 4.8.1-4 The GNU C++ Compiler
[] mingw32-gcec-obje bin 4.8.1-4 The GNU Objective-C Compiler

| msys-hase bin 2013072300 A Basic M3YS Installation (meta)

4. In the Installation menu, click Apply Changes and follow the remaining instructions to
complete the installation.

) MinGW Installation Manager

|lnsta||atinn Package Settings

Update Catalogue Package

Mark All Upgrades [[] mingw-developer-tool...
I Apply Changes mingw32-base

D mingw32-gcc-ada
Quit Alt=F4 I:] mingw32-goc-fortran
] mingw32-gec-g++
[ mingw32-gec-obkije
&] msys-base

5. Add the appropriate item to the Windows operating system path environment variable.
It can be found under Control Panel->System and Security->System->Advanced System
Settings in the Environment Variables... section. The path is:

<mingw__install_dir>\bin
Assuming the default installation path, C:\MinGW, an example is shown below. If the path
is not set correctly, the toolchain will not work.

Note: If you have C:\MinGW\msys\x.x\bin in your PATH variable (as required by Kinetis
SDK 1.0.0), remove it to ensure that the new GCC build system works correctly.
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System Properties | =2

Computer Name | Hardware | Advanced | System Protection | Remote

- 1
Environment Yariables | 4 |
- ".
Edit Systemn Variable | =2 |
Variable name: Path
Variable value: agram Files (x86)\CMake\bin; C: \MinGW bin
| QK | | Cancel |

System variables

Variable Value a
Qs Windows_NT W
Path C:\Program Files (x8&)\Parallels\Parallel. ..
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS;.VBE:.J5;....
PROCESSDR._A... AMDG4 v

| Mew.. || Edit.. || Dekete

| Ok, | | Cancel
. -

Parent topic:Set up toolchain

Add a new system environment variable for ARMGCC_DIR Create a new system environ-
ment variable and name it as ARMGCC_DIR. The value of this variable should point to the Arm
GCC Embedded tool chain installation path. For this example, the path is:

See the installation folder of the GNU Arm GCC Embedded tools for the exact path name of your
installation.

Short path should be used for path setting, you could convert the path to short path by running
command for %I in (.) do echo %~sI in above path.
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4-major>fo

4-majo

User variables for

Variable Value
OneDrive ChUsersy, \OneDrive - NXP
OneDriveCorfmercial ChUsersy \OneDrive - NXP
Path Ch\Ruby24-x64\binC\Users\nxa07 599 AppDatatLocal\Micros...
PATHEXT LOM.EXE.BAT.CMD; VBS; VBE:JS; JSE.WSF; W5H: M5C;.REB;RB...
TEMP ChUsersy, VappData\Local\Temp
TMP ChUsersy VAppData\Local\Temp
Mew User Variable x
Variable name: ARMGCC_DIR
Variable value: CAPROGRA~2\GNUTOO~1,82018-~1
Browse Directory... Browse File... Cancel
IAR_WORKBENCH C\Program Files (x86)\|AR Systemns\Embedded Workbench 8.2
JLINE_DIR C\Program Files (xBE\SEGGER\JLink_V&40
KEIL C\Keil_v5\Uv4
myCleanUp MNo

New.., Edit.. Delete

0K Cancel

Parent topic:Set up toolchain

Install CMake
1. Download CMake 3.0.x from www.cmake.org/cmake/resources/software.html.

2. Install CMake, ensuring that the option Add CMake to system PATH is selected when in-
stalling. The user chooses to select whether it is installed into the PATH for all users or just
the current user. In this example, it is installed for all users.
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A CMake 3.0.2 Setup o |

install Options
Choose options for installing CMake 3.0.2

By default CMake does not add its directory to the system PATH.

Do not add CMake to the system PATH
@ Add CMake to the system PATH for all users
Add CMake to the system FATH Tor current user

[ create CMake Desktop Icon

¥
|

[{Bad:“hiext:»][tan:e&;

3. Follow the remaining instructions of the installer.
4. You may need to reboot your system for the PATH changes to take effect.
5. Make sure sh.exe is not in the Environment Variable PATH. This is a limitation of
mingw32-make.
Parent topic:Set up toolchain
Parent topic:Run a demo using Arm GCC

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

1. Open a GCC Arm Embedded tool chain command window. To launch the window, from
the Windows operating system Start menu, go to Programs >GNU Tools Arm Embedded

<version> and select GCC Command Prompt.

. GNU Tools for ARM Embedded Process:
Documentation
5 GCC Command Prompt

(T::i Uninstall GNU Tools for ARM Emheé

2. Change the directory to the example application project directory which has a path similar
to the following:
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<install dir>/boards/<board name>/<example type>/<application name>/armgcc

For this example, the exact path is:
<install _dir>/examples/frdmrw612/demo_ apps/hello_ world /armgcc

Note: To change directories, use the cd command.

3. Type build_debug.bat on the command line or double click on build_debug.bat file in
Windows Explorer to build it. The output is as shown in Figure 2.

EX® Command Prompt

Parent topic:Run a demo using Arm GCC

Run an example application This section describes steps to run a demo application using J-
Link GDB Server application. To update the on-board LPC-Link2 debugger to Jlink firmware, see
Updating debugger firmware.

After the J-Link interface is configured and connected, follow these steps to download and run
the demo applications:

1. Connect the development platform to your PC via USB cable between the LPC-Link2 USB
connector and the PC USB connector. If using a standalone J-Link debug pod, connect it to
the SWD/JTAG connector of the board.

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

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

2. No parity
3. 8 data bits
4. 1 stop bit
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PUTTY Configuration X
Category:
= Session | Basic options for your PUTTY session ‘
- Logging _ .
= Terminal Specify the destination you want to connect to
- Keyboard Serial ling Speed
- Bell COM4 115200
- Features ConnactionTy
& Window onnection type:
- Appearance (JRaw () Telnet ( )Rlogin ( )SSH | (@) Serial
_?ZTST;E" Load, save or delete a stored session
.- Selection Saved Sessions
- Colours
= Connection -
- Data Default Settings Load
- Proxy
- Telnet Save
- Rlogin
H SSH Delete
- Serial
Close window on exit:
() Aways () Never (®) Only on clean exit
About Open Cancel

3. Open the J-Link GDB Server application.
4. Select “RW612” as the target device and “SWD” as the target interface.
5. After it is connected, the screen appears as in Figure 2.

1.2. Getting Started with MCUXpresso SDK Package 25



MCUXpresso SDK Documentation, Release 25.06.00

P& SEGGER J-Link GDB Server V7.94f — X
File Help
GDB |Waiting for connection | I D Stay on top
J-Link |Connected | I |SWD | |4000 kHz | Show log window
Device |RW612 (Halted) | I |3.30V | |Iitt|e endian | [ ] Generate logfile
Logfile |(Not enabled) | [ ] Verify download
Clear Log

Selected loader 'Default' for flash bank no. 1 ('External QSPI flash (S)' @ ©x180800800 ) A
Firmware: J-Link MCU-Link V1 compiled Dec 4 2823 11:85:21

Hardware: \V1.88

S/N: 1864974789

Checking target voltage...

Target voltage: 3.30 V

Listening on TCP/IP port 2313

Connecting to target...

Halting core...

Core security extensions: Implemented

Connected to target

Waiting for GDB connection... v

< >

| 0 bytes downloaded Connected to target

6. If not already running, open a GCC Arm Embedded tool chain command window. To launch

the window, from the Windows operating system Start menu, go to Programs > GNU Tools
Arm Embedded <version> and select GCC Command Prompt.

GNU Tools for ARM Embedded Processi
Documentation

2| GCC Command Prompt

Iy

{3 Uninstall GNU Tools for ARM Embec

7. Change to the directory that contains the example application output. The output can be

found in using one of these paths, depending on the build target selected:

<install dir>/boards/<board name>/<example type>/<application name>/armgcc/debug
<install _dir>/boards/<board_name>/<example type>/<application name>/armgcc/release

For this example, the path is:

<install dir>/boards/frdmrw612/demo_ apps/hello_ world /armgcc/debug

. Run the arm-none-eabi-gdb.exe <application_name>.elf command. For this example, it is

arm-none-eabi-gdb.exe hello_world.elf.

26
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Command Prompt - arm-none-eabi-gdb.exe hello_world.elf — O X

gdb. exe hello

=arm—-none

9. Run these commands:
1. target remote localhost:2313
2. monitor reset
3. load
4. monitor reset

10. The application is now downloaded and halted at the watch point. Execute the monitor go
command to start the demo application.

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

Parent topic:Run a demo using Arm GCC

Run a demo using Keil MDK/uVision

This section describes the steps required to build, run, and debug example applications provided
in the MCUXpresso SDK.

Install CMSIS device pack After the MDK tools are installed, Cortex Microcontroller Software
Interface Standard (CMSIS) device packs must be installed to fully support the device from a
debug perspective. These packs include things such as memory map information, register defi-
nitions, and flash programming algorithms. Follow these steps to install the RW612 CMSIS pack.

1.2. Getting Started with MCUXpresso SDK Package 27




MCUXpresso SDK Documentation, Release 25.06.00

1. Download the RW612 pack.
2. After downloading the DFP, double click to install it.
Parent topic:Run a demo using Keil MDK/uVision

Build an example application

1. Open the desired example application workspace in:

<install dir>/boards/<board name>/*<example\ type\>*/<application name>/mdk

The workspace file is named as <demo_ name>.uvmpw. For this specific example, the actual
path is:

<install dir>/boards/frdmrw612/demo_apps/hello_world/mdk /hello world.uvmpw

2. To build the demo project, select Rebuild, highlighted in red.

cilzle | 'f'ﬂ hello_world Debug || a‘:‘*l

3. The build completes without errors.

Parent topic:Run a demo using Keil MDK/uVision

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

1. Reference the table in Default debug interfaces to determine the debug interface that comes
loaded on your specific hardware platform.

2. Connect the development platform to your PC via USB cable.

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

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

2. No parity
3. 8 data bhits

28 Chapter 1. FRDM-RW612



MCUXpresso SDK Documentation, Release 25.06.00

PUTTY Configuration

Category:

= S_ession

= Terminal

- Keyboard
- Bell

- Features
= Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

= Connection

D ata

- Proxy

- Telnet

- Rlogin

[+ SSH

- Serial

Basic options for your PuTTY session

Specify the destination you want to connect to

Serial line

Speed

COM4

115200

, About
4. 1stop bit |

Connection type:

() Telnet () Rlogin ( )SSH | (@) Serial

Load, save or delete a stored session

() Raw

Saved Sessions

Default Settings

Load

Save

Delete

Close window on exit:

() Always

(®) Only on clean exit

Cancel

4. To debug the application, click load (or press the F8 key). Then, click the Start/Stop Debug

Session button.
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

BE=2"N- I | | ® om o | 45 EE 4= M5 | @ useiRQHandler JREe dA-|e o @-| B X
RO BErEo | DR BS 2@ 0 3-0- 21 @8- %
Registers 2 [ Disassembly b |
Register I Walue | 31 i @
= Core 32: char ch;
(x00082255 33 )
20180070 34: /* Init }?Uﬂ]—fd hardware. */
Bx00000000 35: BOARD InitPins(): ) )
C0x00082254 FTFEFAl6 BL BOARD_InitPins (0x00030684) v
; e I s
0x10003574 L] hello_world.c o £
= RY [x10003574 23 L A
RS O 10001F48 2 D]/ A R R AR AR R AR R AR R KRR KRR KR KRR KRR KRR KRR KK KRR KRR KRR R R R KRR KA KA R R AR AR
25 IT Code
D6 L A R AR AR R R R R ARk /
27 /!
ZET * @brief Main function
28 o7
30 int main(void)
31 5
il 32 char ch;
[+~ Banked 33
¥ Secure 34 /* Init board hardware. */
[ Non-Secure 35 BOARD_InitPins();
= 36 BOARD BootClockRUN () ;
Secure Thread 37 BOARD_InitDebugConsole();
Privileged 38
MSP 39 PRINTF ("hello world.\r\n");
257 40
0.00002570 41 while (1)
22 [ {
23 ch = GETCHRR():
44 PUTCHAR (ch) ;
45 3
46 | ff
a7 L

~

| EPl:ljed ERegisters

5. Run the code by clicking Run to start the application.

RST||_|O| “*} o +{}| n:>| |

Registers .l Run (F5) [
Register Start code execution |
(A0 06000
(e 201FFFF7

The “hello_world" application is now running and a banner is displayed on the terminal. If this is not true,

—check your terminal settings and connections.

['](../images/hello_world lowercase.png "Text display of the hello world
demo”)

|
Parent topic:Run a demo using Keil MDK/uVision

MCUXpresso IDE New Project Wizard

MCUZXpresso IDE features a new project wizard. The wizard provides functionality for the user
to create new projects from the installed SDKs (and from pre-installed part support). It offers
user the flexibility to select and change multiple builds. The wizard also includes a library and
provides source code options. The source code is organized as software components, categorized

as drivers, utilities, and middleware.

To use the wizard, start the MCUXpresso IDE. This is located in the QuickStart Panel at the

bottom left of the MCUXpresso IDE window. Select New project, as shown in Figure 1.
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@) Quickstart Panel - g
g MCUXpresso IDE (Free Edition)

-~ Start here

B New project...

I Import SDK example(s)...

111

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

1 Quick Settings= =

For more details and usage of new project wizard, see the MCUXpresso_IDE_User_Guide.pdf in
the MCUXpresso IDE installation folder.

How to determine COM port

This section describes the steps necessary to determine the debug COM port number of your NXP
hardware development platform.

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

$ dmesg | grep 7ttyUSB”
[603175.307873] usb 3-12: ¢p210x converter now attached to ttyUSBO
[503175.309372] usb 3-12: ¢p210x converter now attached to ttyUSB1

There are two ports, one is Cortex-A core debug console and the other is for Cortex M4.

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

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

How to define IRQ handler in CPP files

With MCUXpresso SDK, users could define their own IRQ handler in application level to

override the default IRQ handler. For example, to override the default PIT IRQHandler define
in startup_ DEVICE.s, application code like app.c can be implement like:

@
void PIT_ IRQHandler(void)
{

(continues on next page)
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(continued from previous page)
// Your code

When application file is CPP file, like app.cpp, then extern ”C” should be used to ensure the func-
tion prototype alignment.

Ccpp
extern "C” {
void PIT_ IRQHandler(void);

}
void PIT_TRQHandler(void)

// Your code

Default debug interfaces

The MCUXpresso SDK supports various hardware platforms that come loaded with a variety
of factory programmed debug interface configurations. Table 1 lists the hardware platforms
supported by the MCUXpresso SDK, their default debug interface, and any version information
that helps differentiate a specific interface configuration.

Note: The OpenSDA details column in Table 1 is not applicable to LPC.

Hardware platform Default interface OpenSDA details

EVK-MC56F83000 P&E Micro OSJTAG N/A
EVK-MIMXRTS595 CMSIS-DAP N/A
EVK-MIMXRT685 CMSIS-DAP N/A
FRDM-K22F CMSIS-DAP/mbed/DAPLink  OpenSDA v2.1
FRDM-K28F DAPLink OpenSDA v2.1
FRDM-K32L2A4S CMSIS-DAP OpenSDA v2.1
FRDM-K32L2B CMSIS-DAP OpenSDA v2.1
FRDM-K32W042 CMSIS-DAP N/A

FRDM-K64F CMSIS-DAP/mbed/DAPLink  OpenSDA v2.0
FRDM-K66F J-Link OpenSDA OpenSDA v2.1
FRDM-K82F CMSIS-DAP OpenSDA v2.1
FRDM-KE15Z DAPLink OpenSDA v2.1
FRDM-KE16Z CMSIS-DAP/mbed/DAPLink OpenSDA v2.2
FRDM-KL02Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL03Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL25Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL26Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL27Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL28Z P&E Micro OpenSDA OpenSDA v2.1
FRDM-KL43Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL46Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL81Z CMSIS-DAP OpenSDA v2.0
FRDM-KL82Z CMSIS-DAP OpenSDA v2.0
FRDM-KV10Z CMSIS-DAP OpenSDA v2.1
FRDM-KV11Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KV31F P&E Micro OpenSDA OpenSDA v1.0
FRDM-KW24 CMSIS-DAP/mbed/DAPLink OpenSDA v2.1
FRDM-KW36 DAPLink OpenSDA v2.2
FRDM-KW41Z CMSIS-DAP/DAPLink OpenSDA v2.1 or greater
Hexiwear CMSIS-DAP/mbed/DAPLink OpenSDA v2.0

continues on next page
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Table 1 - continued from previous page

Hardware platform

Default interface

OpenSDA details

HVP-KE18F DAPLink OpenSDA v2.2
HVP-KV46F150M P&E Micro OpenSDA OpenSDA v1
HVP-KV11Z75M CMSIS-DAP OpenSDA v2.1
HVP-KV58F CMSIS-DAP OpenSDA v2.1
HVP-KV31F120M P&E Micro OpenSDA OpenSDA v1
JN5189DK6 CMSIS-DAP N/A
LPC54018 IoT Module N/A N/A
LPCXpresso54018 CMSIS-DAP N/A
LPCXpresso54102 CMSIS-DAP N/A
LPCXpresso54114 CMSIS-DAP N/A
LPCXpresso51U68 CMSIS-DAP N/A
LPCXpresso54608 CMSIS-DAP N/A
LPCXpresso54618 CMSIS-DAP N/A
LPCXpresso54628 CMSIS-DAP N/A
LPCXpresso54S018M  CMSIS-DAP N/A
LPCXpresso55s16 CMSIS-DAP N/A
LPCXpresso55s28 CMSIS-DAP N/A
LPCXpresso55s69 CMSIS-DAP N/A
MAPS-KS22 J-Link OpenSDA OpenSDA v2.0
MIMXRT1170-EVK CMSIS-DAP N/A
RD-RW612-BGA CMSIS-DAP N/A
RD-RW612-QFN CMSIS-DAP N/A
TWR-K21D50M P&E Micro OSJTAG N/A
TWR-K21F120M P&E Micro OSJTAG N/A
TWR-K22F120M P&E Micro OpenSDA OpenSDA v1.0
TWR-K24F120M CMSIS-DAP/mbed OpenSDA v2.1
TWR-K60D100M P&E Micro OSJTAG N/A
TWR-K64D120M P&E Micro OpenSDA OpenSDA v1.0
TWR-K64F120M P&E Micro OpenSDA OpenSDA v1.0
TWR-K65D180M P&E Micro OpenSDA OpenSDA v1.0
TWR-K65D180M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV10Z32 P&E Micro OpenSDA OpenSDA v1.0
TWR-K80F150M CMSIS-DAP OpenSDA v2.1
TWR-K81F150M CMSIS-DAP OpenSDA v2.1
TWR-KE18F DAPLink OpenSDA v2.1
TWR-KL28Z72M P&E Micro OpenSDA OpenSDA v2.1
TWR-KL43748M P&E Micro OpenSDA OpenSDA v1.0
TWR-KL81Z72M CMSIS-DAP OpenSDA v2.0
TWR-KL82Z72M CMSIS-DAP OpenSDA v2.0
TWR-KM34Z75M P&E Micro OpenSDA OpenSDA v1.0
TWR-KM35Z75M DAPLink OpenSDA v2.2
TWR-KV10Z32 P&E Micro OpenSDA OpenSDA v1.0
TWR-KV11Z75M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV31F120M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV46F150M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV58F220M CMSIS-DAP OpenSDA v2.1
TWR-KW24D3512 P&E Micro OpenSDA OpenSDA v1.0
USB-KW24D512 N/A External probe N/A
USB-KW417Z CMSIS-DAP\DAPLink OpenSDA v2.1 or greater

Updating debugger firmware

Updating OpenSDA firmware Any NXP hardware platform that comes with an OpenSDA-
compatible debug interface has the ability to update the OpenSDA firmware. For reference,
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OpenSDA firmware files can be found at the links below:

* J-Link: Download appropriate image from www.segger.com/opensda.html. Choose the ap-
propriate J-Link binary based on the table in Table 1. Any OpenSDA v1.0 interface should
use the standard OpenSDA download (in other words, the one with no version). For
OpenSDA 2.0 or 2.1, select the corresponding binary.

* P&E Micro: Downloading P&E Micro OpenSDA firmware images requires registration with
P&E Micro (www.pemicro.com).

Perform the following steps to update the OpenSDA firmware on your board for Windows and
Linux OS users:

1. Unplug the board’s USB cable.

2. Press the Reset button on the board. While still holding the button, plug the USB cable back
into the board.

3. When the board re-enumerates, it shows up as a disk drive called MAINTENANCE.

M Computer

#J Prirnary (C:)
e MAINTEMAMCE (E:)

4. Drag and drop the new firmware image onto the MAINTENANCE drive.

Note: If for any reason the firmware update fails, the board can always re-enter mainte-
nance mode by holding down Reset button and power cycling.

These steps show how to update the OpenSDA firmware on your board for Mac OS users.
1. Unplug the board’s USB cable.

2. Press the Reset button of the board. While still holding the button, plug the USB cable back
into the board.

3. For boards with OpenSDA v2.0 or v2.1, it shows up as a disk drive called BOOTLOADER in
Finder. Boards with OpenSDA v1.0 may or may not show up depending on the bootloader
version. If you see the drive in Finder, proceed to the next step. If you do not see the drive
in Finder, use a PC with Windows OS 7 or an earlier version to either update the OpenSDA
firmware, or update the OpenSDA bootloader to version 1.11 or later. The bootloader up-
date instructions and image can be obtained from P&E Microcomputer website.

4. For OpenSDA v2.1 and OpenSDA v1.0 (with bootloader 1.11 or later) users, drag the new
firmware image onto the BOOTLOADER drive in Finder.

5. For OpenSDA v2.0 users, type these commands in a Terminal window:

> sudo mount -u -w -o sync /Volumes/BOOTLOADER
> ¢p -X <path to update file> /Volumes/BOOTLOADER

Note: If for any reason the firmware update fails, the board can always re-enter bootloader
mode by holding down the Reset button and power cycling.

Parent topic:Updating debugger firmware

Updating MCU-Link firmware The LPCXpresso and RW61X hardware platform comes with
a CMSIS-DAP-compatible debug interface (known as LPC-Link2). This firmware in this debug
interface may be updated using the host computer utility called MCU-Link. This typically used
when switching between the default debugger protocol (CMSIS-DAP) to SEGGER J-Link, or for
updating this firmware with new releases of these. This section contains the steps to re-program
the debug probe firmware.
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Note: If MCUXpresso IDE is used and the jumper making DFUlink is installed on the board (JP5
on some boards, but consult the board user manual or schematic for specific jumper number),
LPC-Link2 debug probe boots to DFU mode, and MCUXpresso IDE automatically downloads the
CMSIS-DAP firmware to the probe before flash memory programming (after clicking Debug).
Using DFU mode ensures most up-to-date/compatible firmware is used with MCUXpresso IDE.

NXP provides the MCU-Link utility, which is the recommended tool for programming the latest
versions of CMSIS-DAP and J-Link firmware onto FRDM-RW612 or LPCXpresso boards. The utility
can be downloaded from https://www.nxp.com/design/microcontrollers-developer-resources/
mcu-link-debug-probe:MCU-LINK.

These steps show how to update the debugger firmware on your board for Windows oper-
ating system. For Linux OS, follow the instructions described in the MCU-Link user guide
(https://www.nxp.com/design/microcontrollers-developer-resources/mcu-link-debug-probe:
MCU-LINK, select the documentation tab).

1. Install the MCU-Link utility.

2. Unplug the board’s USB cable.

3. Make the DFU link (install the jumper labelled DFUlink, JP10 on FRDM-RW612-BGA board).
4. Connect the probe to the host via USB (use Link USB connector).
5

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

1. To program CMSIS-DAP debug firmware: <LPCScrypt install dir>/scripts/
program__ CMSIS

2. To program J-Link debug firmware: <LPCScrypt install dir> /scripts/program_ JLINK
6. Remove DFU link (remove the jumper installed in Step 3).
7. Re-power the board by removing the USB cable and plugging it in again.
Parent topic:Updating debugger firmware

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.
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MCUXpresso Installer v24.09

MCUXpresso Installer

Choose one or more categories from the list below:

Software Kits

MCUXpresso SDK Developer

fora Vv M will install:
1. macos-homebrew - Homebrew, package mang

[

Zephyr Developer
Ne - 3

&

Lo W

. Arm GNU Toolchain - Toolchain for Arm Archit
0. libncurses5 - Library managing an application’
. Arm GNU Toolchain add-ons - Additional NXP
. Arm GNU Toolchain Standalone add-ons - Ad
. Python - Programming language support.
Arm GNU Toolchain 10. pip - Package installer for Python.

. . . vest - Manage multiple Git repositories unde
iain and additional B hre hbrre o

Standalone Toolchain Add-ons

Matter Developer
Ne s for a Matte

al

~ g

=]

ARM components

o

Alternative: Manual Installation

Basic tools

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

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

Then configure your username and email using the commands:

git config --global user.name ”Your Name”
git config --global user.email "youremail@example.com”

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
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Build And Configuration System

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

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

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

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

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

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

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

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

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

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

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

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

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

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- NXP Website
V Zen-V
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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  C:\xtensa\XtDevTools\install\tools\RI-2023.11-win32\ =
XtensaTools  for  windows/opt/xtensa/XtDevTools/ toolchain
install/tools/RI-2023.11-Linux/XtensaTools for Linux Xtensa
NXP RISCVL- C:\riscv-llvin-win32_b298 b298 2024.08.12 for Win- -
S32Compiler LVM_DIR  dows/opt/riscv-llvin-Linux-x64_ b298_b298_ 2024.08.12 toolchain
RISC-V for Linux riscvl-
Zen-V lvm

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

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:

38

Chapter 1. FRDM-RW612



MCUXpresso SDK Documentation, Release 25.06.00

Device Core XTENSA_CORE

RT500 fusion1 nxp_ rt500 RI23 11 newlib
RT600 hifi4 nxp_ rt600__RI23_11_newlib
RT700 hifi1l rt700_hifil RI23 11 nlib
RT700 hifi4 t700__hifi4 RI23 11 nlib

i.MX8ULP fusionl fusion nxp02 dsp_ prod

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

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

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

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

reg query HKEY_CURRENT__USER)\Environment /v PATH

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

reg add HKEY_CURRENT__USER)\Environment /v PATH /d "% PATH%;C:\Users\xxx\AppData\

—Local\Programs\Git\cmd”

Then close the command prompt or powershell and verify the tool command again.

e Linux:

1.
2.
3.

Open the $HOME/ .bashrc file using a text editor, such as vim.
Go to the end of the file.

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".

. Save and exit.

5. Execute the script with source .bashrc or reboot the system to make the changes live. To

verify the changes, run echo $PATH.

* macOS:

. Open the $SHOME/.bash_profile file using a text editor, such as nano.
. Go to the end of the file.
. 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".

. 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.
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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:

1

# 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.
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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)

* 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
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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
MCUXPRESSO FOR VS CODE

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

1% Import Example from FLE-pI:'E“-r‘_'," Import Local/Remote Repository

B+8 Import Pro
13 New Proje

o

~ 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\mouxsdk

Import

2. Click Import Example from Repository from the QUICKSTART PANEL.

MCUXPRESSO FOR WS CODE
~ QUICKSTART PAMEL
~+ Import Repository

% import Example from Repository “

£+8 Import Project
13 New Project Wizard

Import Examg

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

Import Example from Repository

Repository: c\Repos\mouxsdk

Toolchain: (Arm GNU Toolchain 13.2.rel1 (Build arm-13.7)) 13.2.1 20231009 ®

Board:

FRDM-MCXC444

Template: demo_apps/hello_world

The Helloworld demo prints the "Hello World" string to the terminal using the S

input. The purpose of this demo is to show how to use the UART, and to provide a simple project for debugging and
further developm

Please refer to README file for more details.

App type: Freestanding application

Name: frdmmacxc444_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.

~ PROJECTS MY 88 T &
> frdmmcxc444 hello world MCU SDK 25.6.0 |._'-1'| L @

Build Project

The integrated terminal will open at the bottom and will display the build output.
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OUTPUT  TERMINAL  PORTS E OLE  SERIALMONITOR O PERIPHERALS [] CMake: build|

debug_console.c.obj
Building C ob; keFiles/| W di dk d 51 k.c.obj
Building C ob; ]
Building C ob: / art/fsl_uart.c.obj
Linking C executable hello worl
Xage Used
1 rupts: 37.58%
m_flash_config: & .eex
3 3.02%
74

- 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.

+ Open an additional monitor
Monitor e Serial V' View e Text “ Port COM40 - MCU-Link VCom Port (COM40) v U Baudrate 115200 v

Line ending CR - [> Start Monitoring = & B &

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

~ PROJECTS
> frdmmcxcd44 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.

* MCUZXpresso IDE, Rev. 25.06.xx

IAR Embedded Workbench for Arm, version is 9.60.4
Keil MDK, version is 5.41

* MCUZXpresso for VS Code v25.06

GCC Arm Embedded Toolchain 14.2.x

Supported development systems

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

Development MCU devices

boards

FRDM-RW612 RW610ETA2I, RW610HNA2I, RW610UKA2I, RW612ETA2I, RW612HNAZ2I,
RW612UKA2I
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MCUXpresso SDK release package

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

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

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

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

RTOS

FreeRTOS Real-time operating system for microcontrollers from Amazon

Middleware

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

memfault-firmware-sdk memfault-firmware-sdk

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

wpa_supplicant-rtos NXP Wi-Fi WPA Supplicant

Wireless EdgeFast Bluetooth PAL For more information, see the MCUXpresso SDK EdgeFast
Bluetooth Protocol Abstraction Layer User’s Guide.
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Ethermind BT/BLE Stack nxp_bt_ble_stack

coreHTTP coreHTTP

NXP Wi-Fi The MCUXpresso SDK provides driver for NXP Wi-Fi external modules. The Wi-Fi
driver is integrated with LWIP TCPIP stack and demonstrated with several network applications
(iperf and AWS IoT).

For more information, see Getting Started with NXP based Wireless Modules and i.MX RT Plat-
form Running on RTOS (document: UM11441).

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

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

TinyCBOR Concise Binary Object Representation (CBOR) Library

TF-M Trusted Firmware - M Library

PSA Test Suite Arm Platform Security Architecture Test Suite

Mbed Crypto Mbed Crypto library

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

NXP IoT Agent NXP IoT Agent

MCU Boot Open source MCU Bootloader.

mbedTLS mbedtls SSL/TLS library v3.x

mbedTLS mbedtls SSL/TLS library v2.x

Voice Seeker (no AEC) VoiceSeeker is a multi-microphone voice control audio front-end signal
processing solution. VoiceSeeker is not featuring acoustic echo cancellation (AEC).
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IwIP The IwlIP TCP/IP stack is pre-integrated with MCUXpresso SDK and runs on top of the
MCUZXpresso SDK Ethernet driver with Ethernet-capable devices/boards.

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

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

LVGL LVGL Open Source Graphics Library

IThttp HTTP parser llhttp

LittleFS LittleFS filesystem stack

FreeMASTER FreeMASTER communication driver for 32-bit platforms.

File systemFatfs The FatFs file system is integrated with the MCUXpresso SDK and can be used
to access either the SD card or the USB memory stick when the SD card driver or the USB Mass
Storage Device class implementation is used.

cJSON Ultralightweight JSON parser in ANSI C

AWS IoT Amazon Web Service (AWS) IoT Core SDK.

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

NXP ELS PKC ELS PKC crypto library

Release contents

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

Location

Boards

Demo Applications

Driver Examples

elQ examples

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

CMSIS drivers

Peripheral drivers

Toolchain linker files and startup code

Utilities such as debug console

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

RTOS

Release Notes, Getting Started Document and other
documents

Tools such as shared cmake files

Middleware

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

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

INSTALL_DIR/components

INSTALL_DIR/rtos

INSTALL_DIR/docs

INSTALL_DIR/tools
INSTALL_DIR/middleware

Known issues

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

SDK does not fully support the MCUX Config Tool

Currently, the pin/clock config files in the MCUXpresso SDK are not generated from the MCUX-
presso Config Tool. As a result, there is an error reported during project import/clone from the
SDK package. However, the Config Tool itself can work without any issue

Cloned project cannot build issue

Some cloned projects cannot build due to missing dependent component configuration. To fix
the issue, you must correct the configuration manually in the cloned project.

The failed projects include nbu_bb_bm, wifi_cli_over_ble_wu, and ncp_device.

Romapi_flexspi example not working

The romapi_flexspi example fails to work with armgcc flash_debug target.

No UART simulated for hello world_virtual com

No UART peripheral is simulated for hello_world_virtual_com after downloading.
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Limitations when creating a new FreeRTOS-based C/C++ project

Due to the missing component dependencies definition, there are several limitations when creat-
ing a new FreeRTOS-based C/C++ project in MCUXpresso IDE. When the FreeRTOS kernel com-
ponent is selected (under Operating Systems/RTOS/Core menu), you must manually select the
FreeRTOS cm33 non trustzone port component (under Middleware/RTOS menu) for projects
without TrustZone. For FreeRTOS TrustZone projects creation, the support is not ready.

GPIO toggle operation not working on NCP SPI slave side with flash release build

Due to IDE compile optimization for the flash release target, the GPIO toggle operation on the
NCP SPI slave side to indicate RX DMA ready or slave to master transfer is not working. The
issue occurs because the GPIO toggle time is too short for the host to detect it.

El2go_agent_demo_wifi issue
The el2go_agent_demo_ wifi project does not work on MCUXpresso for VSCode. However, Arm
GCC standalone, MCUXpresso IDE, MDK, or IAR have no limitations.

Note: The above issue is not really a limitation of the SDK release, as it gets fixed by a toolchain
update. The issue also partially applies to all other examples using TF-M.

When using MCUX IDE, do not specify a custom prefix or suffix while importing the example.

However, if it is a custom prefix or suffix is added, you must adapt the names of the library
projects el2go mbedtls_lib and el2go_tfm_psa_ns_lib in the el2go agent demo_wifi ns project.
To change the linker import paths to the right name, select Project settings > C/C++ Build >
Settings > MCU linker > Miscellaneous > Other Objects.

Note: This limitation stays as it depends on the SDK generator fixes

Example mbedtls_benchmark may hang on some targets on devices with ELS acceleration

Some targets of ELS accelerated devices may experience runtime issues when run with the de-
fault configuration of the mbedtls_benchmark application.

Examples: mbedtls_benchmark
Affected toolchains: All

The freertos_lpuart example does not complete successfully

The example hangs after console output ‘FreeRTOS LPUART driver example’.
Examples: freertos_lpuart
Affected toolchains: All

The example does not perform as expected (Ticks do not printed on the console or the application
does not wake up from the sleep mode).

Examples: freertos_tickless
Affected toolchains: All
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TF-M secure and EL2GO examples incorrect path in “Download extra image” with iar and
mdk IDEs with Kex package

TF-M secure and EL2GO examples are missing the target path for ns binary in “extra download
image” with iar and mdk IDEs

Examples: tfm_demo_s, tfm_psatest_s, tfm_regression_s, tfm_secureboot_s, el2go_agent s,
el2go_blob_test_s, el2go_import_blob_s, el2go_mqtt_demo_s Affected toolchains: mdk, iar
Affected platforms: mcxn5xxevk, frdmmcexn947, mcxn9xxevk, rdrw612bga, frdmrw612
Workaround: There are two ways 1.) Flash secure and non secure bins via Jlink or SPSDK
after the build with IDE and providing with correct paths of secure and non-secure binaries.
or 2.) Add {target} debug/release in path of “Download extra image” for iar and for MDK in
xxx_flashdownload.ini file.

1.5 ChangeLog

1.5.1 MCUXpresso SDK Changelog
Board Support Files

board

[25.06.00]

 Initial version
clock_config

[25.06.00]

 Initial version
pin_mux

[25.06.00]

 Initial version

CNS_ACOMP

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

[2.0.0]

¢ Initial version.
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CNS_ADC

[2.2.1]
* Improvements
— Fixed CERT-C issues.

[2.2.0]
* Improvements
— Updated cns adc trigger sources.
— Migrated cns adc trigger sources enumeration from cns_adc.h to device.h

— Reserved single-end mode channel 15, differential mode channel 5, and channel 15.

[2.1.0]
* Bug Fixes

— Fixed temperature measurement error, and provided ‘enableChop’ member to control
the ADC chop.

[2.0.2]
* Bug Fixes
— Fixed ADC scan channel misconfiguration issue.
— Fixed violation of MISRA C-2012 rule 10.1 and rule 10.4.
* Improvements

— Added new member “enableInputBufferChop” into “adc_config_t” to enable/disable in-

put buffer chopper.
[2.0.1]
* Bug Fixes
- Fixed MISRA-2012 rules.
* Rule 14.2, rule 10.3.
[2.0.0]

 Initial version.

CACHEG64

[2.0.11]
* Bug Fixes

— Fixed CERT INT30-C violations: check and guarantee address plus size is equal or
smaller than UINT32_MAX.
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[2.0.10]
* Improvements

— Updated CACHE64_InvalidateCacheByRange(), CACHE64_CleanCacheByRange() and
CACHEG64_CleanInvalidateCacheByRange() to support some platforms that multiple re-
gions in the memory map are remapped to create a continuous address space.

[2.0.9]
* Improvements
— Removed assert(false) in CACHE64_GetInstanceByAddr.

[2.0.8]
* Improvements

— Updated function CACHE64_GetInstanceByAddr() to support some devices that provide
alias of cacheable memory section.

[2.0.7]
* Improvements

— Check input parameter “size_byte” must be larger than 0.

[2.0.6]
* Bug Fixes
- Fixed overflow for CACHE64_GetInstanceByAddr()/CACHE64_CleanCacheByRange()/CACHE64_Invalid
APIs.
[2.0.5]

* Improvement
— Made use of FSL_FEATURE_CACHE64_CTRL_HAS_NO_WRITE_BUF feature

[2.0.4]
* Improvement
— Disable cache policy feature on SoC without CACHE64_POLSEL IP.
* Bug Fixes

— Fixed doxygen issue.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.3.
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[2.0.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3, 10.4 and 14.4.
— Fixed doxygen issue.
[2.0.1]

* Improvements

— Moved CLCR register configuration out of the while loop, it’s unnecessary to repeat this
operation.

[2.0.0]

 Initial version.

CDOG

[2.1.3]
* Re-design multiple instance IRQs and Clocks
* Add fix for RESTART command errata

[2.1.2]
* Support multiple IRQs
* Fix default CONTROL values

[2.1.1]
* Remove bit CONTROL[CONTROL_CTRL].

[2.1.0]
* Rename CWT to CDOG.

[2.0.2]
» Tix MISRA-2012 issues.

[2.0.1]

* Fix doxygen issues.

[2.0.0]

 Initial version.
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COMMON

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

[2.5.0]
* New Features

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

[2.4.3]
* Improvements

— Enable irgs that mount under irgsteer interrupt extender.

[2.4.2]
* Improvements

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

[2.4.1]
* Improvements

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

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

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

[2.3.2]
* Improvements

— Make driver aarch64 compatible

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

1.5. ChangeLog 59



MCUXpresso SDK Documentation, Release 25.06.00

[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.

60 Chapter 1. FRDM-RW612



MCUXpresso SDK Documentation, Release 25.06.00

[2.2.3]
* New Features

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

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

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

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

* New Features

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

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

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

* Improvements

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

[2.1.1]
* Bug Fixes

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

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

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

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

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

[2.0.0]

 Initial version.

CRC

[2.1.1]
» Fix MISRA issue.

[2.1.0]
* Add CRC_WriteSeed function.

[2.0.2]
» Tix MISRA issue.

[2.0.1]

» Fixed KPSDK-13362. MDK compiler issue when writing to WR_DATA with -03 optimize for
time.

[2.0.0]

 Initial version.

62 Chapter 1. FRDM-RW612



MCUXpresso SDK Documentation, Release 25.06.00

CTIMER
[2.3.3]
* Bug Fixes
— Fix CERT INT30-C INT31-C issue.
— Make API CTIMER_SetupPwm and CTIMER_UpdatePwmDutycycle return fail if pulse
width register overflow.
[2.3.2]
* Bug Fixes
— Clear unexpected DMA request generated by RESET PeripheralReset in API
CTIMER Init to avoid trigger DMA by mistake.
[2.3.1]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.7 and 12.2.
[2.3.0]
* Improvements
— Added the CTIMER_ SetPrescale(), CTIMER_GetCaptureValue(),
CTIMER_EnableResetMatchChannel(), CTIMER_EnableStopMatchChannel(),
CTIMER_EnableRisingEdgeCapture(), CTIMER_EnableFallingEdgeCapture(),
CTIMER_SetShadowValue(),APIs Interface to reduce code complexity.
[2.2.2]
* Bug Fixes
— Fixed SetupPwm() API only can use match 3 as period channel issue.
[2.2.1]
* Bug Fixes
— Fixed use specified channel to setting the PWM period in SetupPwmPeriod() API.
— Fixed Coverity Out-of-bounds issue.
[2.2.0]

* Improvements

— Updated three API Interface to support Users to flexibly configure the PWM period and
PWM output.

* Bug Fixes
— MISRA C-2012 issue fixed: rule 8.4.
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[2.1.0]
* Improvements
— Added the CTIMER_GetOutputMatchStatus() API Interface.

— Added feature macro for FSL_FEATURE CTIMER_HAS NO CCR_CAP2 and
FSL_FEATURE_CTIMER_HAS_NO_IR_CR2INT.

[2.0.3]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.3, 10.4, 10.6, 10.7 and 11.9.
[2.0.2]

* New Features
— Added new API “CTIMER_GetTimerCountValue” to get the current timer count value.
— Added a control macro to enable/disable the RESET and CLOCK code in current driver.

— Added a new feature macro to update the API of CTimer driver for lpc8n04.

[2.0.1]
* Improvements
— API Interface Change

% Changed API interface by adding CTIMER SetupPwmPeriod API and
CTIMER_UpdatePwmPulsePeriod API, which both can set up the right PWM
with high resolution.

[2.0.0]

 Initial version.

CNS_DAC

[2.1.1]
* Improvements
— Fixed CERT-C issues.

[2.1.0]
* Improvements
— Updated cns dac trigger sources.

— Migrated cns dac trigger sources enumeration from cns_dac.h to device.h

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

 Initial version.

LPC_DMA

[2.5.3]
* Improvements
— Add assert in DMA_SetChannelXferConfig to prevent XFERCOUNT value overflow.

[2.5.2]
* Bug Fixes

— Use separate “SET” and “CLR” registers to modify shared registers for all channels, in
case of thread-safe issue.

[2.5.1]
* Bug Fixes
— Fixed violation of the MISRA C-2012 rule 11.6.

[2.5.0]
* Improvements
— Added a new api DMA_SetChannelXferConfig to set DMA xfer config.

[2.4.4]
* Bug Fixes
— Fixed the issue that DMA_IRQHandle might generate redundant callbacks.
— Fixed the issue that DMA driver cannot support channel bigger then 32.
— Fixed violation of the MISRA C-2012 rule 13.5.
[2.4.3]

e Improvements

— Added features FSL_FEATURE_DMA_DESCRIPTOR_ALIGN_SIZEn/FSL_FEATURE_DMAO_DESCRIPTOR .
to support the descriptor align size not constant in the two instances.

[2.4.2]
* Bug Fixes
— Fixed violation of the MISRA C-2012 rule 8.4.

[2.4.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 5.7, 8.3.
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[2.4.0]
* Improvements

— Added new APIs DMA_LoadChannelDescriptor/DMA_ChannellsBusy to support polling
transfer case.

* Bug Fixes
— Added address alignment check for descriptor source and destination address.
— Added DMA_ALLOCATE_DATA_TRANSFER_BUFFER for application buffer allocation.
— Fixed the sign-compare warning.

— Fixed violations of the MISRA C-2012 rules 18.1, 10.4, 11.6, 10.7, 14.4, 16.3, 20.7, 10.8,
16.1,17.7,10.3, 3.1, 18.1.

[2.3.0]
* Bug Fixes
— Removed DMA_HandleIRQ prototype definition from header file.
— Added DMA_IRQHandle prototype definition in header file.
[2.2.5]

* Improvements
— Added new API DMA_SetupChannelDescriptor to support configuring wrap descriptor.
— Added wrap support in function DMA_SubmitChannelTransfer.

[2.2.4]
* Bug Fixes

— Fixed the issue that macro DMA_CHANNEL_CFER used wrong parameter to calculate
DSTINC.

[2.2.3]
* Bug Fixes
— Improved DMA driver Deinit function for correct logic order.
* Improvements

— Added API DMA_SubmitChannelTransferParameter to support creating head descrip-
tor directly.

— Added API DMA_SubmitChannelDescriptor to support ping pong transfer.

- Added macro DMA_ALLOCATE_HEAD_DESCRIPTOR/DMA_ALLOCATE_LINK_DESCRIPTOR
to simplify DMA descriptor allocation.

[2.2.2]
* Bug Fixes

— Do not use software trigger when hardware trigger is enabled.
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[2.2.1]
* Bug Fixes
— Fixed Coverity issue.
[2.2.0]

* Improvements
— Changed API DMA_SetupDMADescriptor to non-static.
— Marked APIs below as deprecated.
* DMA_PrepareTransfer.
* DMA_Submit transfer.
— Added new APIs as below:
* DMA_SetChannelConfig.
% DMA_PrepareChannelTransfer.

*

DMA_InstallDescriptorMemory.
DMA_SubmitChannelTransfer.
DMA_SetChannelConfigValid.

% DMA_DoChannelSoftwareTrigger.
* DMA_LoadChannelTransferConfig.

*

*

[2.0.1]
* Improvements

— Added volatile for DMA descriptor member xfercfg to avoid optimization.

[2.0.0]

 Initial version.

DMIC
[2.3.3]
* Bug Fixes
- Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8.
[2.3.2]

* New Features

— Supported 4 channels in driver.
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[2.3.1]
* Bug Fixes
— Fixed the issue that DMIC_EnableChannelDma and DMIC_EnableChannelFifo did not
clean relevant bits.
[2.3.0]

* Improvements

— Added new apis DMIC_ResetChannelDecimator/DMIC_EnableChannelGlobalSync/DMIC_DisableChanr

[2.2.1]
* Bug Fixes

— Fixed violations of the MISRA C-2012 rules 14.4, 17.7, 10.4, 10.3, 10.8, 14.3.

[2.2.0]
* Bug Fixes
— Corrected the usage of feature FSL._FEATURE_DMIC_IO_HAS_NO_BYPASS.

[2.1.1]
* Improvements

— Added feature FSL, FEATURE_DMIC_HAS_NO_IOCFG for IOCFG register.

[2.1.0]
* New Features

— Added API DMIC_EnbleChannellnterrupt/DMIC_EnbleChannelDma to replace API
DMIC_SetOperationMode.

— Added API DMIC_SetIOCFG and marked DMIC_ConfigIO as deprecated.
— Added API DMIC_EnableChannelSignExtend to support sign extend feature.

[2.0.5]
* Improvements

— Changed some parameters’ value of DMIC_FifoChannel API, such as enable, resetn,
and trig_level. This is not possible for the current code logic, so it improves the
DMIC_FifoChannel logic and fixes incorrect math logic.

[2.0.4]
* Bug Fixes

— Fixed the issue that DMIC DMA driver(ver2.0.3) did not support calling
DMIC_TransferReceiveDMA in DMA callback as it did before version 2.0.3. But
calling DMIC_TransferReceiveDMA in callback is not recommended.
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[2.0.3]
* New Features
* Supported linked transfer in DMIC DMA driver.
* Added new API DMIC_EnableChannelFifo/DMIC_DoFifoReset/DMIC_InstallDMADescriptor.

[2.0.2]
* New Features

— Supported more channels in driver.

[2.0.1]
* New Features
— Added a control macro to enable/disable the RESET and CLOCK code in current driver.

[2.0.0]

 Initial version.

DMIC_DMA

[2.4.1]
* Bug Fixes
- Fixed violations of MISRA C-2012 rule 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8.

[2.4.0]
* Bug Fixes

— Fixed the issue that DMIC_TransferAbortReceiveDMA can not disable dmic and dma
request issue.

[2.3.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3.

[2.3.0]
» Refer DMIC driver change log 2.0.1 to 2.3.0
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ENET
[2.9.2]
* Bug Fixes
— RGMII mode is (temporarily) disabled before selecting between 10/100-Mbit/s and
1000-Mbit/s modes of operation. The bit RGMII_EN of RCR register must not be set
while changing ECR register’s speed bit, otherwise there is a possibility of ENET IP
ending in an incorrect state.
[2.9.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4, 10.4.
[2.9.0]
* Bug Fixes

— Enabled collection of transfer statistics, so the function ENET_GetStatistics does not
always return zeroes.

* New Features

— Added new function ENET EnableStatistics to enable/disable collection of transfer
statistics.

— Added new function ENET ResetStatistics to reset transfer statistics.
* Improvements

— Renamed the function ENET ResetHareware to ENET _ResetHardware.

[2.8.0]
* New Features

— Added the function to reset hardware on certain devices.

[2.7.1]
* Bug Fixes
— Fixed the issue that free wrong buffer address when one frame stores in multiple
buffers and memory pool is not enough to allocate these buffers to receive one com-
plete frame.
[2.7.0]

* Improvements

— Deleted deprecated zero copy Tx/Rx functions and set callback function which can be
configured in ENET_Init.

— Moved the Rx zero copy buffer allocation to Rx BD initialization function to reduce
unnecessary looping code.

* Bug Fixes
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— Fixed the issue that predefined Rx buffers which should not be used when enabling
Rx zero copy are still be handled by cache operation, it causes hardfault on some plat-
forms.

— Fixed the issue that zero-copy Rx function doesn’t check Rx length of 0 in the BD with
EMPTY bit is 0, it may occur in the corner case reported by customer. Not sure how it
turns out, consider it as an ENET IP issue and drop this abnormal BD.

[2.6.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 11.6.
[2.6.2]

* Improvements

— Changed ENET1_MACO_Rx_Tx_Done0O_DriverIRQHandler/ENET1_MACO_Rx_Tx_Donel_DriverIRQHan
to ENET1_MACO_Rx_Tx_Donel_DriverI[RQHandler/ENET1_MACO_Rx_Tx_Done2_DriverIRQHandler
which represent ring 1 and ring 2.

[2.6.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3, 10.4, 10.7, 11.6, 11.8.
[2.6.0]

¢ Improvements
— Added MDIO access wrapper APIs for ease of use.
— Fixed the build warning introduced by 64-bit compatibility patch.

[2.5.4]
* Improvements

— Made the driver compatible with 64-bit platforms.

[2.5.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 11.6.
[2.5.2]

* Improvements

— Updated the TXIC/RXIC register handling code according to the new header file.

[2.5.1]
* Bug Fixes

— Fixed document typo.
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[2.5.0]
* Bug Fixes
— Fixed the SendFrame/SendFrameZeroCopy functions issue with scattered buffers.
— Updated the formula of MDC calculation.

— Used a feature macro to distinguish the old IP design from the new design, because
old IP design always reads a value zero from ATCR->CAPTURE bit. For old IP, driver
caculates and wait the necessary delay cycles after setting ATCR->CAPTURE then gets
the timestamp value.

* New Features
— Added new zero copy Tx/Rx function.

— New zero copy Tx function combines scattered and contiguous Tx buffer in one API,
it also supports more Tx featrues which buffer descriptor supports but previous Tx
function doesn’t support.

— New zero copy Rx function use dynamic buffer mechanism and simpler interface.
* Improvements

— Corrected the interrupt handler for PTP timestamp IRQ and PTP1588 event IRQ since
platform difference.

— Added missing IRQ handlers for PTP1588 events on some platforms.

— Corrected the max Tx frame length verification, it will not depend on a fixed macro.
The ENET_FRAME_MAX FRAMELEN is only an default value for driver, application
can configure it. Driver caculates the limitation with the max frame length in register
which may takes extended 4 or 8 bytes VLAN tag if VLAN/SVLAN enables.

— Deleted deprecated Clause 45 read/write legacy APIs.

[2.4.3]
* Improvements
— Aligned the IRQ handler name with header file.

[2.4.2]
* Bug Fixes

— Fixed the MISRA issue of speculative out-of-bounds access.

[2.4.1]
* Bug Fixes

— Fixed the PTP time capture issue.

[2.4.0]
* Improvements

— Exposed API ENET_ReclaimTxDescriptor for user application to relaim tx descriptors
in their application.

— Added counter to record multicast hash conflict in struct _enet_handle, improved the
situation that one multicast group could be left by other conflict multicast address left
operation.

72 Chapter 1. FRDM-RW612



MCUXpresso SDK Documentation, Release 25.06.00

— Improved concurrent usage of relaim and send frame operation.

[2.3.4]
* Bug Fixes
— Fixed the issue that interrupt handler only checks the interrupt event flag but not
checks interrupt mask flag.
[2.3.3]
* Bug Fixes
— Fixed the issue that some compilers may choose the memcpy with 4-bit aligned address
limitation due to the type of address pointer is ‘unsigned int *’, the data address doesn’t
have to be 4-bit aligned.
[2.3.2]

* New Features

— Added the feature that ENET driver can be used in the platform which integrates both
10/100M and 1G ENET IP.

— Deleted duplicated code about ARM errata 838869 in first/second level IRQ handler.

[2.3.1]
* Improvements

— Added function pointer checking in IRQ handler to make sure code can be used even
it runs into the interrupt when the second level interupt handler is NULL.

[2.3.0]
* Bug Fixes

— Fixed the issue that clause 45 MDIO read/write API doesn’t check the transmission over
status between two transmissions.

— Fixed violations of the MISRA C-2012 rules 2.2,10.3,10.4,10.7,11.6,11.8,13.5,14.4,15.7,17.7.
* New Features

— Added APIs to support send/receive frame with Zero-Copy.
* Improvements

— Separated the clock configuration from module configuration when init and deinit.

— Added functions to set second level interrupt handler.

— Provided new function to get 1588 timer count without disabling interrupt.

— Improved timestamp controlling, deleted all old timestamp management APIs and data
structures.

— Merged the single/multiple ring(s) APIs, now these APIs can handle both.

— Used base and index to control buffer descriptor, aligned with qos and Ipc enet driver.

1.5. ChangeLog 73



MCUXpresso SDK Documentation, Release 25.06.00

[2.2.6]
* Bug Fixes
— Updated MII speed formula referring to the manual.
[2.2.5]
* Bug Fixes

— Fixed violations of the MISRA C-2012 rules 10.1, 10.3, 10.4, 10.6, 10.7, 11.6, 11.9, 13.5,
14.4,16.4,17.7,21.15, 3.1, 8.4.

— Changed to use ARRAY_SIZE(s_enetBases) as the array size for s_ENETHandle, fixed
the hardfault issue for using some ENET instance when ARRAY_SIZE(s_enetBases) is
not same as FSL_FEATURE_SOC_ENET_COUNT.

[2.2.4]

* Improvements

— Added call to Data Synchronization Barrier instruction before activating Tx/Rx buffer
descriptor to ensure previous data update is completed.

— Improved ENET_TransmitIRQHandler to store timestamps for multiple transmit buffer
descriptors.

— Bug Fixes
— Fixed the issue that ENET_Ptp1588GetTimer did not handle the timer wrap situation.

[2.2.3]
* Improvements

— Improved data buffer cache maintenance in the ENET driver.

[2.2.2]
* New Features
— Added APIs for extended multi-ring support.
— Added the AVB configure API for extended AVB feature support.

[2.2.1]
* Improvements

— Changed the input data pointer attribute to const in ENET_SendFrame().

[2.1.1]
* New Features
— Added the extended MDIO IEEE802.3 Clause 45 MDIO format SMI command APIs.
— Added the extended interrupt coalescing feature.
* Improvements
— Combined all storage operations in the ENET_Init to ENET_SetHandler API.
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[2.0.1]
* Bug Fixes
— Used direct transmit busy check when doing data transmit.
* Miscellaneous Changes
— Updated IRQ handler work flow.

- Changed the TX/RX interrupt macro from KENET_RxBytelnterrupt to
KENET RxBufferInterrupt, from KENET TxByteInterrupt to KENET_TxBufferInterrupt.

— Deleted unnecessary parameters in ENET handler.

[2.0.0]

 Initial version.

FLEXCOMM

[2.0.2]
* Bug Fixes
— Fixed typos in FLEXCOMM15_DriverIRQHandler().
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.7, 10.8, 11.3, 11.6, 11.8, 11.9, 13.5.
* Improvements

— Added instance calculation in FLEXCOMM16_DriverIRQHandler() to align with Flex-
comm 14 and 15.

[2.0.1]
¢ Improvements

— Added more IRQHandler code in drivers to adapt new devices.

[2.0.0]

 Initial version.

FLEXSPI

[2.7.0]
* New Features

— Added new API to support address remapping.

[2.6.4]
* Improvements

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

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

— Added support of DLLXCR[REFPHASEGAP] bit field, it is recommended to set it as 0x2
if DLL calibration is enabled.

[2.5.1]
» Bugfixes
— Fixed handling of W1C bits in the INTR register
— Removed FIFO resets from FLEXSPI_CheckAndClearError
— FLEXSPI_TransferBlocking is observing IPCMDDONE and then fetches the final status
of the transfer

— Fixed issue that FLEXSPI2_DriverIRQHandler not defined.

[2.5.0]

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

[2.4.0]
* Improvements

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

— Supported new column address shift feature for external memory.
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[2.3.5]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 14.2.
[2.3.4]
* Bug Fixes
— Updated flexspi_config t structure and FlexSPI_Init to support new feature
FSL__FEATURE_FLEXSPI_HAS_NO_MCRO_CONBINATION.
[2.3.3]
* Bug Fixes
— Removed feature FSL_FEATURE_FLEXSPI DQS_DELAY PS for DLL delay setting.
Changed to use feature FSL_FEATURE_FLEXSPI_DQS_DELAY_MIN to set slave delay tar-
get as 0 for DLL enable and clock frequency higher than 100MHz.
[2.3.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 8.4, 8.5,10.1, 10.3, 10.4, 11.6 and 14.4.
[2.3.1]
* Bug Fixes
— Wait for bus to be idle before using it as access to external flash with new setting in
FLEXSPI_SetFlashConfig() APIL
— Fixed the potential buffer overread and Tx FIFO overwrite issue in
FLEXSPI_WriteBlocking.
[2.3.0]

* New Features

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

— Corrected grammatical issues for comments.

— Added support for new feature FSL_FEATURE_FLEXSPI DQS_DELAY_PS in DLL config-
uration.

[2.2.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3 and 10.4.

— Updated _flexspi_command from named enumerator into anonymous enumerator.
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[2.2.1]
* Bug Fixes

- Fixed violations of the MISRA C-2012 Rule 10.1, 10.3, 10.4, 10.8, 11.9, 14.4, 15.7, 16.4,
17.7,7.3.

— Fixed IAR build warning Pe167.

— Fixed the potential buffer overwrite and Rx FIFO overread issue in
FLEXSPI_ReadBlocking.

[2.2.0]
* Bug Fixes

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

— Fixed comments typos such as sequencen->sequence, levle->level.

— Fixed FLSHCR2[ARDSEQID] field clean issue.

— Updated flexspi_config_t structure and FlexSPI_Init to support
new feature FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_ATDFEN and
FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_ARDFEN.

— Updated flexspi_flags_t structure to support new feature
FSL_FEATURE_FLEXSPI_HAS_INTEN_AHBBUSERROREN.

[2.1.1]

* Improvements

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

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

[2.1.0]
* New Features

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

— Added reset peripheral operation in FLEXSPI_Init if required.

[2.0.5]
* Bug Fixes
— Fixed FLEXSPI_UpdateLUT cannot do partial update issue.

[2.0.4]
* Bug Fixes

— Reset flash size to zero for all ports in FLEXSPI_Init; fixed the possible out-of-range
flash access with no error reported.
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[2.0.3]
* Bug Fixes
— Fixed AHB receive  buffer size configuration  issue. The
FLEXSPI_AHBRXBUFCRO_BUFSZ field should configure 64 bits size, and currently
the AHB receive buffer size is in bytes which means 8-bit, so the correct configuration
should be config->ahbConfig.buffer[i].bufferSize / 8.
[2.0.2]

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

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

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

[2.0.1]
* Bug Fixes

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

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

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

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

— Updated eDMA API FLEXSPI_TransferEDMA.

[2.0.0]

 Initial version.

FLEXSPI DMA Driver

[2.2.1]
* Bug Fixes
- Fixed violations of the MISRA C-2012 Rule 10.1, 10.3, 10.4, 10.8.

[2.2.0]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3.
* New Features
— Updated name of FLEXSPI_TransferGetTransferCountDMA APIL.
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[2.1.1]
* New Features
— Updated driver to support feature FSL._FEATURE_FLEXSPI_DMA_MULTIPLE_DES.

[2.1.0]
* Bug Fixes

- Updated enumaration flexspi_dma_transfer nsize_t and remove the unsupported
items.

* New Features

— Updated driver for deprecating the multiple linked descriptors inside
FLEXSPI_TransferDMA, only up to one linked descriptor is needed according to
hardware update.

[2.0.0]

« Initial version.

FMEAS

[2.1.1]
* Bug Fixes
— MISRA C-2012 issues fixed: rule 10.4, rule 10.8.

[2.1.0]

* Updated “FMEAS_GetFrequency”,”FMEAS_StartMeasure”,”FMEAS_IsMeasureComplete”
API and add definition to match ASYNC_SYSCON.

[2.0.0]

* Initial version ported from LPCOpen.

GDMA
[2.0.3]
* Bug Fixes
— Fixed MISRA C-2012 violation.
[2.0.2]

* Improvements
— Changed to use FSL_FEATURE_GDMA_CHANNEL_NUM defined by feature header.
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[2.0.1]
* Bug Fixes
— Fixed MISRA C-2012 violation.
[2.0.0]

 Initial version.

GPIO

[2.1.7]
* Improvements

— Enhanced GPIO_PinlInit to enable clock internally.

[2.1.6]
* Bug Fixes
— Clear bit before set it within GPIO_SetPinInterruptConfig() API

[2.1.5]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 3.1, 10.6, 10.7, 17.7.

[2.1.4]
* Improvements
— Added API GPIO_PortGetInterruptStatus to retrieve interrupt status for whole port.
— Corrected typos in header file.

[2.1.3]
* Improvements

— Updated “GPIO_PinInit” APIL If it has DIRCLR and DIRSET registers, use them at set 1
or clean 0.

[2.1.2]
* Improvements

— Removed deprecated APIs.
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[2.1.1]
* Improvements
— APl interface changes:

* Refined naming of APIs while keeping all original APIs, marking them as depre-
cated. Original APIs will be removed in next release. The mainin change is updat-
ing APIs with prefix of _PinXXX() and _PorortXXX

[2.1.0]
* New Features
— Added GPIO initialize API.

[2.0.0]

 Initial version.

I2C
[2.3.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1.
— Fixed issue that if master only sends address without data during I2C interrupt trans-
fer, address nack cannot be detected.
[2.3.2]

* Improvement

— Enable or disable timeout option according to enableTimeout.
* Bug Fixes

— Fixed timeout value calculation error.

— Fixed bug that the interrupt transfer cannot recover from the timeout error.

[2.3.1]
* Improvement

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

* Bug Fixes

— Fixed bug in I12C_SlaveEnable that the slave enable/disable should not affect the other
register bits.
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[2.3.0]
* Improvement

— Added new return codes kStatus_I2C_EventTimeout and kStatus_I2C_SclLowTimeout,
and added the check for event timeout and SCL timeout in I2C master transfer.

- Fixed bug in slave transfer that the address match event should be invoked before not
after slave transmit/receive event.

[2.2.0]
* New Features

— Added enumeration _i2c_status_flags to include all previous master and slave status
flags, and added missing status flags.

— Modified I2C_GetStatusFlags to get all I12C flags.
— Added API I2C_ClearStatusFlags to clear all clearable flags not just master flags.

— Modified master transactional APIs to enable bus event timeout interrupt during trans-
fer, to avoid glitch on bus causing transfer hangs indefinitely.

* Bug Fixes

— Fixed bug that status flags and interrupt enable masks share the same enumerations by
adding enumeration _i2c_interrupt_enable for all master and slave interrupt sources.

[2.1.0]
* Bug Fixes

- Fixed bug that during master transfer, when master is nacked during slave probing
or sending subaddress, the return status should be kStatus_I2C_Addr_Nak rather than
kStatus_I2C_Nak.

* Bug Fixes
— Fixed MISRA issues.
* Fixed rules 10.1, 10.4, 13.5.
* New Features

— Added macro I2C_MASTER_TRANSMIT_IGNORE_LAST NACK, so that user can config-
ure whether to ignore the last byte being nacked by slave during master transfer.

[2.0.8]
* Bug Fixes

— Fixed I2C_MasterSetBaudRate issue that MSTSCLLOW and MSTSCLHIGH are incorrect
when MSTTIME is odd.

[2.0.7]
* Bug Fixes

— Two dividers, CLKDIV and MSTTIME are used to configure baudrate. According to
reference manual, in order to generate 400kHz baudrate, the clock frequency after
CLKDIV must be less than 2mHz. Fixed the bug that, the clock frequency after CLKDIV
may be larger than 2mHz using the previous calculation method.

— Fixed MISRA 10.1 issues.
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— Fixed wrong baudrate calculation when feature FSL,_ FEATURE_I2C_PREPCLKFRG_8MHZ
is enabled.

[2.0.6]
* New Features
— Added master timeout self-recovery support for feature
FSL_FEATURE_I2C_TIMEOUT_RECOVERY.
* Bug Fixes

- Eliminated IAR Pa082 warning.
— Fixed MISRA issues.
+ Fixed rules 10.1, 10.3, 10.4, 10.7, 10.8, 11.3, 11.6, 11.8, 11.9, 13.5.

[2.0.5]
* Bug Fixes
— Fixed wrong assignment for datasize in I2C_InitTransferStateMachineDMA.

— Fixed wrong working flow in I2C_RunTransferStateMachineDMA to ensure master can
work in no start flag and no stop flag mode.

- Fixed wrong working flow in I2C_RunTransferStateMachine and added kReceive-
DataBeginState in _i2c_transfer_states to ensure master can work in no start flag and
no stop flag mode.

— Fixed wrong handle state in 12C_MasterTransferDMAHandleIRQ. After all the data has
been transfered or nak is returned, handle state should be changed to idle.

* Improvements

— Rounded up the calculated divider value in I12C_MasterSetBaudRate.

[2.0.4]
* Improvements
— Updated the I2C_WATI_TIMEOUT macro to unified name I2C_RETRY_TIMES

— Updated the “I2C_MasterSetBaudRate” API to support baudrate configuration for fea-
ture QN9090.

* Bug Fixes
— Fixed build warnning caused by uninitialized variable.
— Fixed COVERITY issue of unchecked return value in I2C_RTOS_Transfer.

[2.0.3]
* Improvements
— Unified the component full name to FLEXCOMM I2C(DMA/FREERTOS) driver.
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[2.0.2]
* Improvements
— In slave IRQ:
1. Changed slave receive process to first set the I2C_SLVCTL_SLVCONTINUE_MASK to
acknowledge the received data, then do data receive.
2. Improved slave transmit process to set the I2C_SLVCTL_SLVCONTINUE_MASK im-
mediately after writing the data.
[2.0.1]

* Improvements

— Added I2C_WATI_TIMEOUT macro to allow users to specify the timeout times for wait-
ing flags in functional API and blocking transfer API.

[2.0.0]

« Initial version.

128

[2.3.2]
* Bug Fixes

— Fixed warning for comparison between pointer and integer.

[2.3.1]
* Bug Fixes

— Updated the value of TX/RX software transfer state machine after transfer contents are
submitted to avoid race condition.

[2.3.0]
* Improvements

— Added apiI2S_InstallDMADescriptorMemory/I2S_TransferSendLoopDMA/I2S_TransferReceiveLoopD
to support loop transfer.

— Added api I12S_EmptyTxFifo to support blocking flush tx fifo.

— Updated api I12S_TransferAbortDMA by removed the blocking flush tx fifo from this
function.

* Bug Fixes

— Removed the while loop in abort transfer function to fix the dead loop issue under
specific user case.

[2.2.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4.
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[2.2.1]
* Improvements

— Added feature FSL_FEATURE_FLEXCOMM_INSTANCE_I2S_SUPPORT_SECONDARY_CHANNELn
for the SOC has parts of instance support secondary channel.

* Bug Fixes

- Added volatile statement for the state variable of i2s_handle and enable the mainline
channel pair before enable interrupt to avoid the issue of code excution reordering
which may cause the interrupt generated unexpectedly.

[2.2.0]
* Improvements
— Added 8/16/24 bits mono data format transfer support in 12S driver.
— Added new apis 12S_SetBitClockRate.
* Bug Fixes
— Fixed the PA082 build warning.
— Fixed the sign-compare warning.

- Fixed violations of the MISRA C-2012 rules 10.4, 10.8, 11.9, 10.1, 11.3, 13.5, 11.8, 10.3,
10.7.

— Fixed the Operand don’t affect result Coverity issue.

[2.1.0]
* Improvements

— Added a feature for the FLEXCOMM which supports I12S and has interconnection with
DMIC.

— Used a feature to control PDMDATA instead of 12S_CFG1_PDMDATA.

— Added member bytesPerFrame in i2s_dma_handle_t, used for DMA transfer width con-
figure, instead of using sizeof(uint32_t) hardcode.

— Used the macro provided by DMA driver to define the I12S DMA descriptor.
* Bug Fixes

— Fixed the issue that I2S DMA driver always generated duplicate callback.

[2.0.3]
* New Features

— Added a feature to remove configuration for the second channel on LPC51U68.

[2.0.2]
* New Features
— Added ENABLE_IRQ handle after register 12S interrupt handle.
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[2.0.1]
* Improvements

— Unified the component full name to FLEXCOMM I12S (DMA) driver.

[2.0.0]

 Initial version.

I12S_DMA

[2.3.3]
* Bug Fixes
— Fixed data size limit does not match the macro DMA_MAX_ TRANSFER BYTES issue.

[2.3.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3.
[2.3.1]

» Refer I2S driver change log 2.0.1 to 2.3.1

IMU

[2.2.0]
* New Features

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

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

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

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

— Updated API prototype, remove CIU2_Type from parameters.

[2.0.0]

 Initial version.

INPUTMUX

[2.0.9]
* Improvements

— Use INPUTMUX_CLOCKS to initialize the inputmux module clock to adapt to multiple
inputmux instances.

— Modify the API base type from INPUTMUX_Type to void.

[2.0.8]
* Improvements

— Updated a feature macro usage for function INPUTMUX_EnableSignal.

[2.0.7]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.6]
* Bug Fixes
— Fixed the documentation wrong in API INPUTMUX_AttachSignal.

[2.0.5]
* Bug Fixes

— Fixed build error because some devices has no sct.

[2.0.4]
* Bug Fixes

— Fixed violations of the MISRA C-2012 rule 10.4, 12.2 in INPUTMUZX_EnableSignal() func-
tion.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.4, 10.7, 12.2.
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[2.0.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.4, 12.2.
[2.0.1]

* Support channel mux setting in INPUTMUX_EnableSignal().

[2.0.0]

 Initial version.

ITRC

[2.0.0]

« Initial version.

LCDIC

[2.2.0]
* New Features

— Add software timeout when waiting for CMD done.

[2.1.0]
* New Features

— Add seperate APIs for send and receive data in non-blocking way.
* Others

— Return error status when sending or receiving data larger than 0x40000, current driver
doesn’t support this.

[2.0.3]
* Bug Fixes

— Fixed potential issue that clock may not be send out when sending data array.

[2.0.2]
* Bug Fixes
— Fixed build error with MDK 5.37.
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[2.0.1]
* Bug Fixes
— Added delay after setting LCDIC_EN to make sure LCDIC is out of reset.
[2.0.0]

 Initial version.

LCDIC_DMA

[2.1.0]
* New Features
— Add seperate APIs for send and receive data.
* Others

— Return error status when sending or receiving data larger than 0x40000, current driver
doesn’t support this.

[2.0.0]

* Initial version.

MRT
[2.0.5]
* Bug Fixes
— Fixed CERT INT31-C violations.
[2.0.4]

* Improvements

— Don’t reset MRT when there is not system level MRT reset functions.

[2.0.3]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.1 and 10.4.

— Fixed the wrong count value assertion in MRT_StartTimer API.

[2.0.2]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4.
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[2.0.1]
¢ Added control macro to enable/disable the RESET and CLOCK code in current driver.

[2.0.0]

 Initial version.

OSTIMER

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

[2.2.3]
* Improvements

— Disable and clear pending interrupts before disabling the OSTIMER clock to avoid in-
terrupts being executed when the clock is already disabled.

[2.2.2]
* Improvements

— Support devices with different OSTIMER instance name.

[2.2.1]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.2.0]
* Improvements
— Move the PMC operation out of the OSTIMER driver to board specific files.
— Added low level APIs to control OSTIMER MATCH and interrupt.

[2.1.2]
* Bug Fixes
— Fixed MISRA-2012 rule 10.8.

[2.1.1]
* Bug Fixes
- removes the suffix ‘n’ for some register names and bit fields’ names
* Improvements
— Added HW CODE GRAY feature supported by CODE GRAY in SYSCTRL register group.
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[2.1.0]
* Bug Fixes

— Added a workaround to fix the issue that no interrupt was reported when user set
smaller period.

— Fixed violation of MISRA C-2012 rule 10.3 and 11.9.
¢ Improvements
— Added return value for the two APIs to set match value.
* OSTIMER_SetMatchRawValue
* OSTIMER_SetMatchValue

[2.0.3]
* Bug Fixes
— Fixed violation of MISRA C-2012 rule 10.3, 14.4, 17.7.
[2.0.2]

* Improvements
— Added support for OSTIMERO

[2.0.1]
* Improvements
— Removed the software reset function out of the initialization API.

— Enabled interrupt directly instead of enabling deep sleep interrupt. Users need to en-
able the deep sleep interrupt in application code if needed.

[2.0.0]

« Initial version.

PINT

[2.2.0]
* Fixed

— Fixed the issue that clear interrupt flag when it’s not handled. This causes events to be
lost.

* Changed

— Used one callback for one PINT instance. It’s unnecessary to provide different callbacks
for all PINT events.
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[2.1.13]
* Improvements
— Added instance array for PINT to adapt more devices.

— Used release reset instead of reset PINT which may clear other related registers out of
PINT.

[2.1.12]
* Bug Fixes

— Fixed coverity issue.

[2.1.11]
* Bug Fixes
— Fixed MISRA C-2012 rule 10.7 violation.

[2.1.10]
* New Features

— Added the driver support for MCXN10 platform with combined interrupt handler.

[2.1.9]
* Bug Fixes
— Fixed MISRA-2012 rule 8.4.

[2.1.8]
* Bug Fixes
— Fixed MISRA-2012 rule 10.1 rule 10.4 rule 10.8 rule 18.1 rule 20.9.

[2.1.7]
* Improvements
— Added fully support for the SECPINT, making it can be used just like PINT.

[2.1.6]
* Bug Fixes

— Fixed the bug of not enabling common pint clock when enabling security pint clock.

[2.1.5]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
* Fixed rule 10.1 rule 10.3 rule 10.4 rule 10.8 rule 14.4.

— Changed interrupt init order to make pin interrupt configuration more reasonable.
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[2.1.4]
* Improvements

— Added feature to control distinguish PINT/SECPINT relevant interrupt/clock configura-
tions for PINT Init and PINT Deinit API.

— Swapped the order of clearing PIN interrupt status flag and clearing pending NVIC
interrupt in PINT_EnableCallback and PINT_EnableCallbackByIndex function.

— Bug Fixes

* Fixed build issue caused by incorrect macro definitions.

[2.1.3]
* Bug fix:

— Updated PINT_PinInterruptClrStatus to clear PINT interrupt status when the bit is as-
serted and check whether was triggered by edge-sensitive mode.

— Write 1 to IST corresponding bit will clear interrupt status only in edge-sensitive mode
and will switch the active level for this pin in level-sensitive mode.

— Fixed MISRA c-2012 rule 10.1, rule 10.6, rule 10.7.

- Added FSL_FEATURE_SECPINT NUMBER_OF_CONNECTED_OUTPUTS to distinguish
IRQ relevant array definitions for SECPINT/PINT on lpc55s69 board.

— Fixed PINT driver c++ build error and remove index offset operation.

[2.1.2]
e Improvement:
— Improved way of initialization for SECPINT/PINT in PINT _Init APIL.

[2.1.1]
* Improvement:

— Enabled secure pint interrupt and add secure interrupt handle.

[2.1.0]

* Added PINT_EnableCallbackByIndex/PINT_DisableCallbackByIndex APIs to enable/disable
callback by index.

[2.0.2]
* Added control macro to enable/disable the RESET and CLOCK code in current driver.

[2.0.1]
* Bug fix:

— Updated PINT driver to clear interrupt only in Edge sensitive.
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[2.0.0]

 Initial version.

POWERQUAD

[2.2.0]
* New Features
— Added new API PQ_Arctan2Fixed.

[2.1.1]
* Bug Fixes
— Remove PQ_WaitDone from PQ_ArctanFixed and PQ_ArctanhFixed because it is un-
necessary.
[2.1.0]

* Improvements
— Fixed typo issue for biquad related function name.

— Changed operator from “%” into “&” to reduce heavy cycle for biquad functions.

[2.0.5]
* Improvements

— Added a note in driver for FIR that powerquad has a hardware limitation, when using
it for FIR increment calculation, the address of pSrc needs to be a continuous address.

[2.0.4]
* Improvements

— Supported the platforms which don’t have PowerQuad clock and reset control.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 8.4, 10.1, 10.3, 10.4, 10.6, and so on.

[2.0.2]
* Bug Fixes
— Fixed array size issue in fsl_powerquad_data.h file.

— Fixed vector function pipeline issue.
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[2.0.1]
* Bug Fixes
— Fixed build error in C++ mode.
[2.0.0]

 Initial version.

RTC

[2.2.0]
* New Features
— Created new APIs for the RTC driver.
% RTC_EnableSubsecCounter
* RTC_GetSubsecValue

[2.1.3]
* Bug Fixes

— Fixed issue that RTC_GetWakeupCount may return wrong value.

[2.1.2]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.1, 10.4 and 10.7.

[2.1.1]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.3 and 11.9.

[2.1.0]
* Bug Fixes
— Created new APIs for the RTC driver.
* RTC_EnableTimer
% RTC_EnableWakeUpTimerInterruptFromDPD
* RTC_EnableAlarmTimerInterruptFromDPD
* RTC_EnableWakeupTimer
* RTC_GetEnabledWakeupTimer
RTC_SetSecondsTimerMatch

*
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* RTC_GetSecondsTimerMatch
* RTC_SetSecondsTimerCount
* RTC_GetSecondsTimerCount
— deprecated legacy APIs for the RTC driver.
* RTC_StartTimer
RTC_StopTimer

*

% RTC_Enablelnterrupts
RTC_DisableInterrupts
* RTC_GetEnabledInterrupts

*

[2.0.0]

« Initial version.

SCTIMER

[2.5.1]
* Bug Fixes

— Fixed bug in SCTIMER_SetupCaptureAction: When KSCTIMER_Counter_H is selected,
events 12-15 and capture registers 12-15 CAPn_H field can’t be used.

[2.5.0]
* Improvements

— Add SCTIMER_GetCaptureValue API to get capture value in capture registers.

[2.4.9]
* Improvements

— Supported platforms which don’t have system level SCTIMER reset.

[2.4.8]
* Bug Fixes

— Fixed the issue that the SCTIMER_UpdatePwmDutycycle() can’t writes MATCH_H bit
and RELOADn_H.

[2.4.7]
* Bug Fixes

— Fixed the issue that the SCTIMER_UpdatePwmDutycycle() can’t configure 100% duty
cycle PWM.
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[2.4.6]
* Bug Fixes
— Fixed the issue where the H register was not written as a word along with the L register.
— Fixed the issue that the SCTIMER_SetCOUNTValue() is not configured with high 16 bits
in unify mode.
[2.4.5]
* Bug Fixes
— Fix SCT_EV_STATE_STATEMSKn macro build error.
[2.4.4]
* Bug Fixes
— Fix MISRA C-2012 issue 10.8.
[2.4.3]
* Bug Fixes
— Fixed the wrong way of writing CAPCTRL and REGMODE registers in SC-
TIMER_SetupCaptureAction.
[2.4.2]
* Bug Fixes
— Fixed SCTIMER_SetupPwm 100% duty cycle issue.
[2.4.1]
* Bug Fixes
— Fixed the issue that MATCHn_H bit and RELOADn_H bit could not be written.
[2.4.0]
[2.3.0]
* Bug Fixes

— Fixed the potential overflow issue of pulseperiod variable in SC-
TIMER_SetupPwm/SCTIMER_UpdatePwmDutycycle API.

— Fixed the issue of SCTIMER_CreateAndScheduleEvent API does not correctly work with
32 bit unified counter.

— Fixed the issue of position of clear counter operation in SCTIMER_Init APIL
* Improvements

— Update SCTIMER_SetupPwm/SCTIMER_UpdatePwmDutycycle to support generate 0%
and 100% PWM signal.

— Add SCTIMER_SetupEventActiveDirection API to configure event activity direction.
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— Update SCTIMER_StartTimer/SCTIMER_StopTimer API to support start/stop low
counter and high counter at the same time.

— Add SCTIMER_SetCounterState/SCTIMER_GetCounterState API to write/read counter
current state value.

— Update APIs to make it meaningful.
% SCTIMER_SetEventInState
* SCTIMER_ClearEventInState
* SCTIMER_GetEventInState

[2.2.0]
* Improvements

— Updated for 16-bit register access.

[2.1.3]
* Bug Fixes
— Fixed the issue of uninitialized variables in SCTIMER_SetupPwm.

— Fixed the issue that the Low 16-bit and high 16-bit work independently in SCTIMER
driver.

* Improvements

— Added an enumerable macro of unify counter for user.
* KSCTIMER_Counter_U

— Created new APIs for the RTC driver.
* SCTIMER_SetupStateLdMethodAction
* SCTIMER_SetupNextStateActionwithL.dMethod
% SCTIMER_SetCOUNTValue
# SCTIMER_GetCOUNTValue
* SCTIMER_SetEventInState
% SCTIMER_ClearEventInState
* SCTIMER_GetEventInState

— Deprecated legacy APIs for the RTC driver.
% SCTIMER_SetupNextStateAction

[2.1.2]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.3, 10.4, 10.6, 10.7, 11.9, 14.2 and 15.5.
[2.1.1]

* Improvements

— Updated the register and macro names to align with the header of devices.
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[2.1.0]
* Bug Fixes
— Fixed issue where SCT application level Interrupt handler function is occupied by SCT
driver.
— Fixed issue where wrong value for INSYNC field inside SCTIMER_Init function.
— Fixed issue to change Default value for INSYNC field inside SCTIMER_GetDefaultConfig.
[2.0.1]

* New Features
— Added control macro to enable/disable the RESET and CLOCK code in current driver.

[2.0.0]

 Initial version.

SDU

[1.0.0]

* Initial version.

SMARTCARD

[2.3.0]
* New features:
— Added support for USIM

[2.2.2]
* Bug fix:
— Fixed MISRA C-2012 rule 10.4.

[2.2.1]
* Bug fix:
— Fixed IAR warnings Pa082 in smartcard_emvsim
— Fixed MISRA issues
— Fixed rules 10.1, 10.3, 10.4, 10.6, 10.7, 10.8, 14.4, 16.1, 16.3, 16.4, 17.7

[2.2.0]
e New features:
— Updated to use RX/TX FIFO
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[2.1.2]
* Provided time delay function which works in microseconds.
* Bug fix:
— Changed event to semaphore in RTOS driver (KPSDK-11634).

— Added check if de-initialized variables are not null iSMARTCARD RTOS Deinit()
(KPSDK-8788).

— Changed deactivation sequence iSMARTCARD_PHY_TDA8035_Deactivate() to properly
stop the clockPOSCR-35).

— Fixed timing issue with VSELO/1 signals in smartcard TDA803driver (KPSDK-10160)

[2.1.1]
* New features:
— Added default phy interface selection into smartcard RTOS drivers (KPSDK-9063).
— Replaced smartcard_phy_ncn8025 driver by smartcard_phy_tda8035.
* Bug fix:

— Fixed protocol timers activation sequences in smartcard_emvsim and smart-
card_phy_tda8035 drivers during emvl1 pre-certification tests (KPSDK-9170, KPSDK-
9556).

[2.1.0]

 Initial version.

SPI
[2.3.2]
* Bug Fixes
— Fixed the txData from void * to const void * in transmit API
[2.3.1]

* Improvements
— Changed SPI_DUMMYDATA to 0x00.

[2.3.0]
« Update version.

[2.2.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules.
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[2.2.1]
* Bug Fixes
- Fixed MISRA 2012 10.4 issue.
— Added code to clear FIFOs before transfer using DMA.

[2.2.0]
* Bug Fixes

- Fixed bug that slave gets stuck during interrupt transfer.

[2.1.1]
* Improvements
— Added timeout mechanism when waiting certain states in transfer driver.
* Bug Fixes
— Fixed MISRA 10.1, 5.7 issues.

[2.1.0]
* Bug Fixes
— Fixed Coverity issue of incrementing null pointer in SPI_TransferHandleIRQInternal.
— Eliminated IAR Pa082 warnings.
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.7, 10.8, 11.3, 11.6, 11.8, 11.9, 13.5.
* New Features

— Modified the definition of SPI_SSELPOL_MASK to support the socs that have only 3
SSEL pins.

[2.0.4]
* Bug Fixes

— Fixed the bug of using read only mode in DMA transfer. In DMA transfer mode, if
transfer->txData is NULL, code attempts to read data from the address of 0x0 for con-
figuring the last frame.

— Fixed wrong assignment of handle->state. During transfer handle->state should be
kSPI_Busy rather than kStatus_SPI_Busy.

¢ Improvements

— Rounded up the calculated divider value in SPI_MasterSetBaud.

[2.0.3]
* Improvements
— Added “SPI_FIFO_DEPTH(base)” with more definition.
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[2.0.2]
* Improvements
— Unified the component full name to FLEXCOMM SPI(DMA/FREERTOS) driver.

[2.0.1]

* Changed the data buffer from uint32_t to uint8_t which matches the real applications for
SPI DMA driver.

* Added dummy data setup API to allow users to configure the dummy data to be transferred.

* Added new APIs for half-duplex transfer function. Users can not only send and receive
data by one API in polling/interrupt/DMA way, but choose either to transmit first or to re-
ceive first. Besides, the PCS pin can be configured as assert status in transmission (between
transmit and receive) by setting the isPcsAssertInTransfer to true.

[2.0.0]

¢ Initial version.

SPI_ DMA

[2.2.1]
* Bug Fixes
— Fixed MISRA 2012 11.6 issue..

[2.2.0]
* Improvements

— Supported dataSize larger than 1024 data transmit.

TRNG
[2.0.18]
* Bug fix:
— TRNG health checks now done in software on RT5xx and RT6xx.
[2.0.17]
* New features:
— Add support for RT700.
[2.0.16]

* Improvements:

— Added support for Dual oscillator mode.
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[2.0.15]
* Other changes:

— Changed TRNG_USER_CONFIG_DEFAULT_XXX values according to latest reccomended
by design team.

[2.0.14]
* New features:
— Add support for RW610 and RW612.

[2.0.13]
* Bug fix:

— After deepsleep it might return error, added clearing bits in TRNG_GetRandomData()
and generating new entropy.

— Modified reloading entropy in TRNG_GetRandomData(), for some data length it doesn’t
reloading entropy correctly.

[2.0.12]
* Bug fix:

- For KW34A4 SERIES, KW35A4_SERIES, KW36A4_SERIES set
TRNG_USER_CONFIG_DEFAULT_OSC_DIV to KTRNG_RingOscDiv8.

[2.0.11]
* Bug fix:
— Add clearing pending errors in TRNG_Init().

[2.0.10]
* Bug Fix:

— Fixed doxygen issues.

[2.0.9]
* Bug Fix:

— Fix HIS_CCM metrics issues.

[2.0.8]
* Bug fix:

- For K32L2A41A_SERIES set TRNG_USER_CONFIG_DEFAULT_OSC_DIV to
KTRNG_RingOscDiv4.

[2.0.7]
* Bug fix:
— Fix MISRA 2004 issue rule 12.5.
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[2.0.6]
* Bug fix:
— For KW35Z4_SERIES set TRNG_USER_CONFIG_DEFAULT OSC_DIV to
KTRNG_RingOscDiv8.
[2.0.5]

* Improvements:

— For FRQMIN, FRQMAX and OSCDIV, add possibility to use device specific preprocessor
macro to define default value in TRNG user configuration structure.

[2.0.4]
* Bug Fix:
— Fix MISRA-2012 issues.
% Rule 10.1, rule 10.3, rule 13.5, rule 16.1.
[2.0.3]

* Improvements:

— update TRNG_Init to restart new entropy generation.

[2.0.2]
* Improvements:
— fix MISRA issues
* Rule 14.4.
[2.0.1]

* New features:

— Set default OSCDIV for Kinetis devices KL8x and KL28Z.
* Other changes:

— Changed default OSCDIV for K81 to divide by 2.

[2.0.0]

 Initial version.

USART

[2.8.5]
* Bug Fixes
— Fixed race condition during call of USART_EnableTxDMA and USART_EnableRxDMA.
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[2.8.4]
* Bug Fixes
— Fixed exclusive access in USART_TransferReceiveNonBlocking and US-
ART_TransferSendNonBlocking.
[2.8.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.3, 11.8.
[2.8.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 14.2.
[2.8.1]
* Bug Fixes
— Fixed the Baud Rate Generator(BRG) configuration in 32kHz mode.
[2.8.0]

* New Features

— Added the rx timeout interrupts and status flags of bus status.

— Added new rx timeout configuration item in usart_config_t.

— Added API USART_SetRxTimeoutConfig for rx timeout configuration.
* Improvements

— When the calculated baudrate cannot meet user’s configuration, lower OSR value is
allewed to use.

[2.7.0]
* New Features
— Added the missing interrupts and status flags of bus status.

— Added the check of tx error, noise error framing error and parity error in interrupt
handler.

[2.6.0]
* Improvements
— Used separate data for TX and RX in usart_transfer_t.
* Bug Fixes

— Fixed bug that when ring buffer is used, if some data is received in ring buffer first
before calling USART_TransferReceiveNonBlocking, the received data count returned
by USART _TransferGetReceiveCount is wrong.

* New Features

— Added missing API USART_TransferGetSendCountDMA get send count using DMA.
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[2.5.0]
* New Features

— Added APIs USART_GetRxFifoCount/USART GetTxFifoCount to get rx/tx FIFO data
count.

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

* Bug Fixes

— Fixed DMA transfer blocking issue by enabling tx idle interrupt after DMA transmis-
sion finishes.

[2.4.0]
* New Features

— Modified usart_config_t, USART_Init and USART_GetDefaultConfig APIs so that the
hardware flow control can be enabled during module initialization.

* Bug Fixes
— Fixed MISRA 10.4 violation.

[2.3.1]
* Bug Fixes

- Fixed bug that operation on INTENSET, INTENCLR, FIFOINTENSET and FIFOINTENCLR
should use bitwise operation not ‘or’ operation.

— Fixed bug that if rx interrupt occurrs before TX interrupt is enabled and after txData-
Size is configured, the data will be sent early by mistake, thus TX interrupt will be
enabled after data is sent out.

* Improvements

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

[2.3.0]
* New Features
— Added APIs to configure 9-bit data mode, set slave address and send address.

— Modified USART_TransferReceiveNonBlocking and USART_TransferHandleIRQ to use
9-bit mode in multi-slave system.

[2.2.0]
* New Features
— Added the feature of supporting USART working at 32 kHz clocking mode.
* Improvements

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

— Modified USART_TransferGetSendCount so that this API returns the real byte count
that USART has sent out rather than the software buffer status.
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— Added timeout mechanism when waiting for certain states in transfer driver.
* Bug Fixes
— Fixed MISRA 10.1 issues.

- Fixed bug that operation on INTENSET, INTENCLR, FIFOINTENSET and FIFOINTENCLR
should use bitwise operation not ‘or’ operation.

— Fixed bug that if rx interrupt occurrs before TX interrupt is enabled and after txData-
Size is configured, the data will be sent early by mistake, thus TX interrupt will be
enabled after data is sent out.

[2.1.1]
* Improvements

— Added check for transmitter idle in USART TransferHandleIRQ and US-
ART TransferSendDMACallback to ensure all the data would be sent out to bus.

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

* Bug Fixes
— Eliminated IAR Pa082 warnings.
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.7, 10.8, 11.3, 11.6, 11.8, 11.9, 13.5.

[2.1.0]
* New Features

— Added features to allow users to configure the USART to synchronous transfer(master
and slave) mode.

* Bug Fixes
— Modified USART_SetBaudRate to get more acurate configuration.

[2.0.3]
* New Features

— Added new APIs to allow users to enable the CTS which determines whether CTS is
used for flow control.

[2.0.2]
* Bug Fixes
— Fixed the bug where transfer abort APIs could not disable the interrupts. The FIFOIN-
TENSET register should not be used to disable the interrupts, so use the FIFOINTENCLR
register instead.
[2.0.1]

* Improvements
— Unified the component full name to FLEXCOMM USART (DMA/FREERTOS) driver.
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[2.0.0]

 Initial version.

USART_DMA

[2.6.0]
» Refer USART driver change log 2.0.1 to 2.6.0

UTICK
[2.0.5]
* Improvements
— Improved for SOC RW610.
[2.0.4]
* Bug Fixes
— Fixed compile fail issue of no-supporting PD configuration in utick driver.
[2.0.3]
* Bug Fixes
— Fixed violations of MISRA C-2012 rules: 8.4, 14.4,17.7
[2.0.2]

* Added new feature definition macro to enable/disable power control in drivers for some
devices have no power control function.

[2.0.1]

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

[2.0.0]

« Initial version.

WWDT

[2.1.9]
* Bug Fixes
— Fixed violation of the MISRA C-2012 rule 10.4.
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[2.1.8]
* Improvements

— Updated the “WWDT_Init” API to add wait operation. Which can avoid the TV value
read by CPU still be 0XFF (reset value) after WWDT _Init function returns.

[2.1.7]
* Bug Fixes
— Fixed the issue that the watchdog reset event affected the system from PMC.
— Fixed the issue of setting watchdog WDPROTECT field without considering the back-
wards compatibility.
— Fixed the issue of clearing bit fields by mistake in the function of
WWDT_ClearStatusFlags.
[2.1.5]
* Bug Fixes
— deprecated a unusable API in WWWDT driver.
* WWDT_Disable
[2.1.4]
* Bug Fixes
— Fixed violation of the MISRA C-2012 rules Rule 10.1, 10.3,10.4 and 11.9.
— Fixed the issue of the inseparable process interrupted by other interrupt source.
* WWDT_Init
[2.1.3]
* Bug Fixes
— Fixed legacy issue when initializing the MOD register.
[2.1.2]

* Improvements

— Updated the “WWDT_ClearStatusFlags” API and “WWDT_GetStatusFlags” API to match
QN9090. WDTOF is not set in case of WD reset. Get info from PMC instead.

[2.1.1]
* New Features

— Added new feature definition macro for devices which have no LCOK control bit in
MOD register.

— Implemented delay/retry in WWDT driver.
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[2.1.0]
* Improvements

— Added new parameter in configuration when initializing WWDT module. This param-
eter, which must be set, allows the user to deliver the WWDT clock frequency.

[2.0.0]

 Initial version.

1.6 Driver API Reference Manual

This section provides a link to the Driver API RM, detailing available drivers and their usage to
help you integrate hardware efficiently.

RW612

1.7 Middleware Documentation

Find links to detailed middleware documentation for key components. While not all onboard
middleware is covered, this serves as a useful reference for configuration and development.

1.7.1 Wireless Connectivity Framework

framework

1.7.2 MCU Boot

mcuboot_opensource

1.7.3 FreeMASTER

freemaster

1.7.4 AWS IoT

aws_iot

1.7.5 NXP Wi-Fi

Wi-Fi

1.7.6 FreeRTOS

FreeRTOS
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1.7.7 Wireless EdgeFast Bluetooth PAL

edgefast_bluetooth

1.7.8 1wIP

Iwip

1.7.9 File systemFatfs

fatfs
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RW612

2.1 ACOMP: Analog Comparator

void ACOMP_ Init(ACOMP_Type *base, const acomp_config_t *config)
Initializes the module, including warm up time, response mode, inactive value and so on.

Parameters
* base — ACOMP peripheral base address.
* config — The pointer to the structure acomp_config_t.

void ACOMP_ GetDefaultConfig(acomp_config_t *config)
Gets the default configuration of ACOMP module.

config->id = kKACOMP__Acomp0;

config->enable = false;

config->warmupTime = KACOMP_ WarmUpTimelus;
config->responseMode = kACOMP__SlowResponseMode;
config->inactiveValue = kACOMP__ResultLogicLow;
config->intTrigType = KACOMP__HighLevelTrig;
config->edgeDetect TrigSrc = kKACOMP__EdgePulseDis;
config->outPinMode = kKACOMP_ PinOutDisable;
config->poslnput = NULL;

config->neglnput = NULL;

Parameters
* config — The pointer to the structure acomp_config_t.

void ACOMP_ Deinit(ACOMP_Type *base)
De-initializes the module.

Parameters
* base — ACOMP peripheral base address.

void ACOMP_ SetInputConfig(ACOMP_Type *base, acomp_comparator_id_t id, const
acomp_positive_input_config_t *posInput, const
acomp_negative_input_config_t *neglnput)

Configures selected comparator’s inputs, inclduing input channel and hysteresis level.
Parameters

* base — ACOMP peripheral base address.
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*id - The selected acomp comparator’s id, please refer to
acomp_comparator_id_t.

* posInput—The configuration of selected comparator’s positive input, please
refer to acomp_positive_input_config_t.

* neglnput — The configuration of selected comparator’s negative input,
please refer to acomp_negative_input_config_t.

static inline void ACOMP_ DoSoftwareReset(ACOMP_Type *base, acomp_comparator_id_t id)
Does software reset to the selected ACOMP module.

Parameters
* base — ACOMP peripheral base address.

*id - The selected acomp comparator’s id, please refer to
acomp_comparator_id_t.

static inline void ACOMP_ Enable(ACOMP_Type *base, acomp_comparator._id_t id, bool enable)
Enables/Disables ACOMP module.

Parameters
* base — ACOMP peripheral base address.

*id — The selected acomp comparator’s id, please refer to
acomp_comparator_id_t.

* enable — Used to enable/disable module.
— true Enable comparator instance.
- false Disable comparator instance.

static inline void ACOMP_ ResetClockDivider(ACOMP_Type *base)
Resets clock divider.

Parameters
* base — ACOMP peripheral base address.

static inline acomp_result_logic_status_t ACOMP__GetResult(ACOMP_Type *base,
acomp_comparator._id_t id)

Gets the selected acomp conversion result.
Parameters
* base — ACOMP peripheral base address.

*id - The selected acomp comparator’s id, please refer to
acomp_comparator_id_t.

Returns
The result of the selected acomp instance.

static inline void ACOMP__Enablelnterrupts(ACOMP_Type *base, uint32_t interruptMask)
ACOMP Interrupt Control Interfaces.

Enables interrupts, including acomp0 asynchronized interrupt, acomp0O synchronized in-
terrupt, acompl asynchronized interrupt, and acomp1 synchronized interrupt.

Parameters
* base — ACOMP peripheral base address.

* interruptMask — The OR’ed value of the interrupts to be enabled, please re-
fer to _acomp_interrupt_enable.
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static inline void ACOMP_ Disablelnterrupt(ACOMP_Type *base, uint32_t interruptMask)

Disables interrupts, including acomp0 asynchronized interrupt, acomp0 synchronized in-
terrupt, acompl asynchronized interrupt, and acompl synchronized interrupt.

Parameters
* base — ACOMP peripheral base address.

* interruptMask — The OR’ed value of the interrupts to be disabled, please
refer to _acomp_interrupt_enable.

uint32_t ACOMP_ GetStatusFlags(ACOMP_Type *base)
ACOMP Status Flag Interfaces.

Gets status flags, such as ACOMPO active status flags, ACOMP1 active status flags, and so on.
Parameters
* base — ACOMP peripheral base address.

Returns
The OR’ed value ACOMP status flags, please refer to _acomp_status_flags for
details.
static inline void ACOMP__ClearStatusFlags(ACOMP_Type *base, uint32_t statusFlagMask)
Clears status flags that can be cleared by software.

Note: Only KACOMP_AcompOOutInterruptFlag, KACOMP_AcompOOutAlnterruptFlag, kA-
COMP_Acomp1OutinterruptFlag, and kACOMP_Acomp1OutAlnterruptFlag can be cleared
by software.

Parameters
* base — ACOMP peripheral base address.
* statusFlagMask — The OR’ed value of the status flags that can be cleared.

enum _ acomp__interrupt_ enable

The enumeration of interrupts, including ACOMPO synchrnized output interrupt, ACOMPO
asynchrnized output interrupt, ACOMP1 synchrnized output interrupt, and ACOMP1 asyn-
chrnized output interrupt.

Values:

enumerator kACOMP_ OutOInterruptEnable
ACOMPO synchrnized output interrupt enable.

enumerator kACOMP_ OutAOInterruptEnable
ACOMPO asynchrnized output interrupt enable.

enumerator kKACOMP__OutlInterruptEnable
ACOMP1 synchrnized output interrupt enable.

enumerator kACOMP_ OutAlInterruptEnable
ACOMP1 asynchrnized output interrupt enable.

enum _acomp_status flags

The enumeration of status flags, including ACOMPO active staus flag, ACOMP1 active status
flag, and so on.

Values:

enumerator kACOMP__ AcompOActiveFlag
ACOMPO active status flag, if this flag is set it means the ACOMPO is active.
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enumerator kACOMP__ Acomp0OutInterruptFlag

ACOMPO Synchronized output interrupt flags, this flag is set when ACOMPO synchro-
nized output changes from 0 to 1 and the corresponding interrupt is enabled.

enumerator kACOMP__Acomp0OutAlnterruptFlag

ACOMPO Asynchronized output interrupt flags, this flag is set when ACOMPO asynchro-
nized output changes from 0 to 1 and the corresponding interrupt is enabled.

enumerator kACOMP_ AcompORawOutInterruptFlag
ACOMPO raw synchroized output interrrupt flags.
enumerator kACOMP__AcompORawOutAlInterruptFlag
ACOMPO raw asynchroized output interrupt flags.
enumerator kKACOMP__AcomplActiveFlag
ACOMP1 active status flag, if this flag is set it means the ACOMPO is active.

enumerator kACOMP__AcomplOutInterruptFlag

ACOMP1 Synchronized output interrupt flags, this flag is set when ACOMP1 synchro-
nized output changes from 0 to 1 and the corresponding interrupt is enabled.

enumerator kACOMP__ AcomplOutAlnterruptFlag

ACOMP1 Asynchronized output interrupt flags, this flag is set when ACOMP1 asynchro-
nized output changes from 0 to 1 and the corresponding interrupt is enabled.

enumerator kACOMP_ AcomplRawOutInterruptFlag
ACOMP1 raw synchroized output interrrupt flags.

enumerator kACOMP__AcomplRawOutAlInterruptFlag
ACOMP1 raw asynchroized output interrupt flags.

enum _ acomp_ result_ logic_ status
ACOMP result logical status Type definition.

Values:

enumerator kACOMP_ ResultLogicLow
The comparsion result is high logic.
enumerator kACOMP__ResultLogicHigh
The comparsion result is low logic.
enum _ acomp__comparator id
ACOMP comparator id.
Values:
enumerator kACOMP__ Acomp0
Index for ACOMPO
enumerator kACOMP__ Acompl
Index for ACOMP1
enum _ acomp_ warm_ up_ time
The enumeration of wave up time.
Values:
enumerator kKACOMP_ WarmUpTimelus

Set wave-up time as 1us.

enumerator kACOMP_ WarmUpTime2us
Set wave-up time as 2us.
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enumerator kACOMP_ WarmUpTime4us
Set wave-up time as 4us.

enumerator kACOMP_ WarmUpTime8us
Set wave-up time as 8us.

enum _ acomp_ response_ mode

The enumeration of response mode. The response mode will affect the delay from input to
output.

Values:
enumerator kACOMP__SlowResponseMode
Slow response mode also called power mode 1.
enumerator kACOMP_ MediumResponseMode
Medium response mode also called power mode 2.
enumerator kACOMP__FastResponseMode
Fast response mode also called power mode 3.
enum _ acomp__ interrupt_ trigger type
ACOMP interrupt trigger type definition.
Values:
enumerator kACOMP_ LowLevel Trig
Low level trigger interrupt.
enumerator kACOMP_ HighLevel Trig
High level trigger interrupt.
enumerator kACOMP_ FallingEdgeTrig
Falling edge trigger interrupt.
enumerator kACOMP_ RisingEdgeTrig
Rising edge trigger interrupt.
enum _ acomp_ edge pulse_trig_source
ACOMP edge pule trigger source type definition.
Values:
enumerator kACOMP__EdgePulseDis
edge pulse function is disable
enumerator kACOMP__EdgePulseRising
Rising edge can trigger edge pulse
enumerator kACOMP__EdgePulseFalling
Falling edge can trigger edge pulse
enumerator kACOMP__EdgePulseBothEdge
Both edge can trigger edge pulse
enum _ acomp_ pin_ out_ type
ACOMP synchronous/asynchronous output type to pin.
Values:

enumerator kACOMP_ PinOutSyn
Enable ACOMP synchronous pin output
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enumerator kACOMP_ PinOutAsyn
Enable ACOMP asynchronous pin output

enumerator kACOMP_ PinOutSynInverted

Enable ACOMP inverted synchronous pin output
enumerator kACOMP_ PinOutAsynInverted

Enable ACOMP inverted asynchronous pin output

enumerator kACOMP_PinOutDisable

Diable ACOMP pin output

enum _ acomp_ positive_ channel

ACOMP positive channel enumeration.

Values:

enumerator kACOMP PosCh0
ACOMP Channel0 selection

enumerator kACOMP_ PosChl
ACOMP Channell selection

enumerator kACOMP_ PosCh?2
ACOMP Channel2 selection

enumerator kACOMP PosCh3
ACOMP Channel3 selection

enumerator kACOMP_ PosCh4
ACOMP Channel4 selection

enumerator kACOMP PosChb
ACOMP Channel5 selection

enumerator kACOMP PosCh6
ACOMP Channel6 selection

enumerator kKACOMP_PosCh7
ACOMP Channel7 selection

enumerator kACOMP_PosChDACA

DACA selection

enumerator kACOMP_PosChDACB

DACB selection

enum _ acomp_ negative_channel

ACOMP negative channel enumeration.

Values:

enumerator kACOMP_ NegCh0
ACOMP Channel0 selection

enumerator kACOMP_ NegChl
ACOMP Channell selection

enumerator kACOMP_ NegCh2
ACOMP Channel2 selection

enumerator kACOMP_ NegCh3
ACOMP Channel3 selection
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enumerator kACOMP_ NegCh4
ACOMP Channel4 selection

enumerator kACOMP_ NegChb
ACOMP Channel5 selection

enumerator kACOMP_ NegCh6
ACOMP Channel6 selection

enumerator kACOMP_ NegCh7
ACOMP Channel7 selection

enumerator kACOMP_ NegChDACA
DACA selection

enumerator kACOMP_ NegChDACB
DACB selection

enumerator kACOMP_ NegChVREF1P2

Vreflp2 selection

enumerator kACOMP_ NegChAVSS
AVSS selection

enumerator kACOMP_ NegChVIO__0P25

VIO Scaling factor 0.25

enumerator kACOMP_ NegChVIO_ 0P50

VIO Scaling factor 0.50

enumerator kACOMP_ NegChVIO_0P75

VIO Scaling factor 0.75

enumerator kACOMP_ NegChVIO__1P00

VIO Scaling factor 1.00

enum _ acomp_ input_ hysteresis
ACOMP hysteresis level enumeration.

Values:
enumerator kACOMP_ HysterOMV
Hysteresis level = Omv
enumerator kACOMP__ Hyster10MV
Hysteresis level = 10mv
enumerator kACOMP_ Hyster20MV
Hysteresis level = 20mv
enumerator kACOMP_ Hyster30MV
Hysteresis level = 30mv
enumerator kACOMP__Hysterd0OMV
Hysteresis level = 40mv
enumerator kACOMP_ Hyster50MV
Hysteresis level = 50mv

enumerator kACOMP_ Hyster60MV
Hysteresis level = 60mv

2.1.
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enumerator kACOMP_ Hyster70MV
Hysteresis level = 70mv

typedef enum _acomp_result_logic_status acomp_result_logic_status_t
ACOMP result logical status Type definition.

typedef enum _acomp_comparator._id acomp__comparator_id_t
ACOMP comparator id.

typedef enum _acomp_warm_up_time acomp_ warm_ up_ time_ t
The enumeration of wave up time.

typedef enum _acomp_response_mode acomp_ response_ mode_ t

The enumeration of response mode. The response mode will affect the delay from input to
output.

typedef enum _acomp_interrupt_trigger_type acomp_ interrupt_ trigger_type t
ACOMP interrupt trigger type definition.
typedef enum _acomp_edge_pulse_trig_source acomp_ edge pulse_ trig source t
ACOMP edge pule trigger source type definition.
typedef enum _acomp_pin_out_type acomp_ pin_out_ type t
ACOMP synchronous/asynchronous output type to pin.
typedef enum _acomp_positive_channel acomp_ positive_channel t
ACOMP positive channel enumeration.
typedef enum _acomp_negative_channel acomp_negative channel
ACOMP negative channel enumeration.
typedef enum _acomp_input_hysteresis acomp_ input_ hysteresis_t
ACOMP hysteresis level enumeration.
typedef struct _acomp_positive_input_config acomp_ positive_input_ config t
The configuration of positive input, including channel selection and hysteresis level.
typedef struct _acomp_negative_input_config acomp_ negative input_ config_t
The configuration of negative input, including channel selection and hysteresis level.
typedef struct _acomp_config acomp_ config_t
The configure structure of acomp, including warm up time, response mode and so on.
FSL__ACOMP_DRIVER_ VERSION
ACOMP driver version.
Version 2.0.1.
ACOMP_REG_ ADDR(startAddr, id)
The macro to get the address based on start address and acomp id.

ACOMP_REG_CONST_ADDR(startAddr, id)
ACOMP_GET_REG_ VAL(startAddr, id)
The macro to get register value based on start address and acomp id.
ACOMP_GET_REG_CONST__VAL(startAddy, id)
ACOMP_SET REG_BIT(startAddr, id, val)
Sets register’s bit field.

ACOMP_CLEAR_REG_ BIT(startAddr, id, val)
Clears register’s bit field.
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struct _acomp_ positive_input_ config

#include <fsl_acomp.h> The configuration of positive input, including channel selection and
hysteresis level.

Public Members
acomp_positive_channel_t channel
Positive input channel selection, please refer to acomp_positive_channel t.

acomp_input_hysteresis_t hysterLevel
Positive hysteresis voltage level selection, please refer to acomp_input_hysteresis_t.

struct _acomp_ negative input_ config

#include <fsl_acomp.h> The configuration of negative input, including channel selection and
hysteresis level.

Public Members
acomp_negative_channel_t channel
Negative input channel selection, please refer to acomp_negative_channel_t.

acomp_input_hysteresis_t hysterLevel
Negative hystersis voltage level selection, please refer to acomp_input_hysteresis_t.

struct _acomp_ config

#include <fsl_acomp.h> The configure structure of acomp, including warm up time, re-
sponse mode and so on.

Public Members
acomp_comparator_id_t id
The id of comparator, please refer to acomp_comparator_id_t.

bool enable
Enable/Disable the selected ACOMP.

* true Enable the selected ACOMP.
 false Disable the selected ACOMP.

acomp_warm_up_time_t warmupTime
Configure warm-up time, please refer to acomp_warm_up_time_t.

acomp_response_mode_t responseMode
Configure responde mode(power mode), please refer to acomp_response_mode_t for
details.
acomp_interrupt_trigger_type_t intTrigType
Select interrupt trigger type, please refer to acomp_interrupt_trigger_type_t.
acomp_result_logic_status_t inactiveValue
Configure output value for inactive state.

acomp_edge_pulse_trig _source_t edgeDetect TrigSrc

Config edge detect trigger source, please refer to acomp_edge_pulse_trig_source_t.
acomp_pin_out_type_t outPinMode

Config the output pin mode, please refer to acomp_pin_out_type_t for details.
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const acomp_positive_input_config t *posInput
The pointer to the configuration structure of positive input, please refer to
acomp_positive_input_config _t.

const acomp_negative_input_config t *neglnput

The pointer to the configuration structure of negative input, please refer to
acomp_positive_input_config_t.

2.2 ADC: Analog Digital Converter

void ADC_ Init(ADC_Type *base, const adc_config t *config)
Initialize ADC module, including clock divider, power mode, and so on.

Parameters
* base — ADC peripheral base address.
* config — The pointer to the structure adc_config_t.

void ADC_ GetDefaultConfig(adc_config_t *config)
Get default configuration.

config->clockDivider = kADC__ClockDividerl;
config->powerMode = kADC_ PowerModeFullBiasingCurrent;
config->resolution = kADC_ Resolution12Bit;
config->warmupTime = kADC_ WarmUpTimel6us;
config->vrefSource = kADC_ Vrefl P2V,
config->inputMode = kADC_ InputSingleEnded;
config->conversionMode = kADC__ConversionContinuous;
config->scanLength = kADC__ScanLength_1;
config->averageLength = kADC_ AverageNone;
config->triggerSource = kKADC__ TriggerSourceSoftware;
config->inputGain = kKADC_ InputGainl;
config->enablelnputGainBuffer = false;
config->resultWidth = kADC_ ResultWidth16;
config->fifoThreshold = kADC_ FifoThresholdDatal;
config->enableDMA = false;

config->enableADC = false;

Parameters
* config — The Pointer to the structure adc_config_t.

void ADC_ Deinit(ADC_Type *base)
De-initialize the ADC module.

Parameters
* base — ADC peripheral base address.
static inline void ADC_ DoSoftwareReset(ADC_Type *base)
Reset the whole ADC block.
Parameters
* base — ADC peripheral base address.

static inline void ADC_ Select AnalogPortionPowerMode(ADC_Type *base,
adc_analog _portion_power_mode_t
powerMode)

Select ADC analog portion power mode.
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Parameters
* base — ADC peripheral base address.

* powerMode - The power mode to be set, please refer to
adc_analog_portion_power_mode_t.

status_t ADC_DoAutoCalibration(ADC_Type *base, adc_calibration_ref t calVref)
Do automatic calibration measurement.

Note: After auto calibrate successful, user can invoke ADC_GetAutoCalibrationData() to
get self offset calibration value and self gain calibration value.

Parameters
* base — ADC peripheral base address.

» calVref — The inpul reference channel for gain calibration, please refer to
adc_calibration_ref t for details.

Return values
* kStatus_ Success — Auto calibrate successfully.
» kStatus Fail — Auto calibrate failure.

static inline void ADC_ GetAutoCalibrationData(ADC_Type *base, uint16_t *offsetCal, uint16_t
N
gainCal)

Get the ADC automatic calibration data.
Parameters
* base — ADC peripheral base address.

* offsetCal — Self offset calibration data pointer, evaluate NULL if not re-
quried.

* gainCal — Self gain calibration data pointer, evaluate NULL if not requried.

static inline void ADC_ Reset AutoCalibrationData(ADC_Type *base)
Reset the automatic calibration data.

Parameters
* base — ADC peripheral base address.

static inline void ADC_ DoUserCalibration(ADC_Type *base, uint16_t offsetCal, uint16_t gainCal)
Do user defined calibration.

Parameters
* base — ADC peripheral base address.
* offsetCal — User defined offset calibration data.
* gainCal — User defined gain calibration date.

static inline void ADC_ EnableTemperatureSensor(ADC_Type *base, bool enable)
Enable/disable temperature sensor.

Note: This function is useful only when the channel source is temperature sensor.

Parameters

* base — ADC peripheral base address.
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* enable — Used to enable/disable temperature sensor.
— true Enable temperature sensor.
— false Disable temperature sensor.

static inline void ADC_ SetTemperatureSensorMode(ADC_Type *base,
adc_temperature_sensor_mode_t

tSensorMode)
Set temperature sensor mode, available selections are internal diode mode and external
diode mode.
Parameters

* base — ADC peripheral base address.

* tSensorMode — The temperature sensor mode to be set, please refer to
adc_temperature_sensor_mode_t.

static inline void ADC_ EnableAudio(ADC_Type *base, bool enable)
Enable/disable audio PGA and decimation rate select.

Parameters
* base — ADC peripheral base address.
* enable — Used to enable/disable audio PGA and decimation rate select.
— true Enable audio PGA and decimation rate select.
- false Disable audio PGA and decimation rate select.

static inline void ADC_ SetAudioPGAVoltageGain(ADC_Type *base,
adc_audio_pga voltage_gain_t voltageGain)

Set audio PGA voltage gain.
Parameters
* base — ADC peripheral base address.

* voltageGain — The selected audio PGA voltage gain, please refer to
adc_audio_pga_voltage_gain_t.

void ADC_ ConfigAudioVoiceLevel(ADC_Type *base, bool enableDetect, adc_audio_voice_level t
voiceLevel)

Configure audio voice level.
Parameters
* base — ADC peripheral base address.
* enableDetect — Used to enable/disable voice level detection.
— true Enable voice level detection.
— false Disable voice level detection.
* voiceLevel — Selected voice level, please refer to adc_audio_voice_level t.

void ADC_ SetScanChannel(ADC_Type *base, adc_scan_channel_t scanChannel,
adc_channel_source_t channelSource)

Set scan channel mux source.
Parameters
* base — ADC peripheral base address.

 scanChannel — The selected channel, please refer to adc_scan_channel_t for
details.
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* channelSource — The mux source to be set to the selected channel, please
refer to adc_channel _source_t for details.

static inline void ADC_ DoSoftwareTrigger(ADC_Type *base)
If trigger mode is selected as software trigger, invoking this function to start conversion.

Note: This API will also clear the FIFO.

Parameters
* base — ADC peripheral base address.

static inline void ADC_ StopConversion(ADC_Type *base)
Invoke this function to stop conversion.

Parameters
* base — ADC peripheral base address.

static inline uint32_t ADC_ GetConversionResult(ADC_Type *base)
Get the 32-bit width packed ADC conversion result.

Parameters
* base — ADC peripheral base address.

Returns
32-bit width packed ADC conversion result.

static inline uint8_t ADC_ GetFifoDataCount(ADC_Type *base)
Get the ADC FIFO data count.

Parameters
* base — ADC peripheral base address.

Returns
ADC FIFO data count.

static inline void ADC_ EnableInterrupts(ADC_Type *base, uint32_t interruptMask)

Enable interrupts, such as conversion data ready interrupt, gain correction saturation in-
terrupt, FIFO under run interrupt, and so on.

Parameters
* base — ADC peripheral base address.

¢ interruptMask — The interrupts to be enabled, should be the OR’ed value of
_adc_interrupt_enable.

static inline void ADC_ DisableInterrupts(ADC_Type *base, uint32_t interruptMask)

Disable interrupts, such as conversion data ready interrupt, gain correction saturation in-
terrupt, FIFO under run interrupt, and so on.

Parameters
* base — ADC peripheral base address.

* interruptMask — The interrupts to be disabled, should be the OR’ed value of
_adc_interrupt_enable.

uint32_t ADC_ GetStatusFlags(ADC_Type *base)
Get status flags, including interrupt flags, raw flags, and so on.

Parameters

* base — ADC peripheral base address.
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Returns
The OR’ed value of ADC status flags, please refer to _adc_status_flags for de-
tails.
static inline void ADC_ ClearStatusFlags(ADC_Type *base, uint32_t statusFlagsMask)
Clear status flags.

Note: Only interrupt flags and raw flags can be cleared.

Parameters
* base — ADC peripheral base address.

* statusFlagsMask — The OR’ed value of status flags to be cleared, please refer
to _adc_status_flags for details.

enum _ adc_ interrupt_ enable
The enumeration of interrupts, this enumeration can be used to enable/disable interrupts.

Values:

enumerator kADC_ DataReadyInterruptEnable
Conversion data ready interrupt.

enumerator kADC_ GainSaturationInterruptEnable
Gain correction saturation interrupt

enumerator kADC_ OffsetSaturationInterruptEnable
Offset correction saturation interupt enable.

enumerator kADC_ NegativeSaturationInterruptEnable
ADC data negative side saturation interrupt enable.

enumerator kADC_ PositiveSaturationInterruptEnable
ADC data positive side saturation interrupt enable.

enumerator kADC_ FifoOverrunInterruptEnable
FIFO overrun interrupt enable.

enumerator kADC_ FifoUnderrunInterruptEnable
FIFO underrun interrupt enable.
enum _adc_status_ flags
The enumeration of adc status flags, including interrupt flags, raw flags, and so on.

Note: The raw flags will be captured regardless the interrupt mask. Both interrupt flags
and raw flags can be cleared.

Values:

enumerator kADC_ DataReadyInterruptFlag
Conversion Data Ready interrupt flag.

enumerator kADC_ GainSaturationInterruptFlag
Gain correction saturation interrupt flag.

enumerator kADC_ OffsetSaturationInterruptFlag
Offset correction saturation interupt flag.
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enumerator kADC_ NegativeSaturationInterruptFlag
ADC data negative side saturation interrupt flag.

enumerator kADC_ PositiveSaturationlnterruptFlag
ADC data positive side saturation interrupt flag.

enumerator kADC_ FifoOverrunInterruptFlag
FIFO overrun interrupt flag.

enumerator kADC_ FifoUnderrunInterruptFlag
FIFO underrun interrupt flag.

enumerator kADC_ DataReadyRawFlag
Conversion data ready raw flag, this flag will be captured regardless the interrupt
mask.

enumerator kADC_ GainSaturationRawFlag
Gain correction saturation raw flag, this flag will be captured regardless the interrupt
mask.

enumerator kADC_ OffsetSaturationRawFlag
Offset correction saturation raw flag, this flag will be captured regardless the interrupt
mask.

enumerator kADC_ NegativeSaturationRawFlag
ADC data negative side saturation raw flag, this flag will be captured regardless the
interrupt mask.

enumerator kADC_ PositiveSaturationRawFlag
ADC data positive side saturation raw flag, this flag will be captured regardless the
interrupt mask.

enumerator kADC_ FifoOverrunRawFlag
FIFO overrun raw flag, this flag will be captured regardless the interrupt mask.

enumerator kADC_ FifoUnderrunRawFlag
FIFO underrun interrupt mask, this flag will be captured regardless the interrupt
mask.

enumerator kADC__ ActiveStatusFlag
ADC conversion active status flag.

enumerator kADC_ FIFONotEmptyStatusFlag
FIFO not empty status flag.

enumerator kADC_ FifoFullStatusFlag
FIFO full status flag.

enum adc_clock divider

ADC clock divider ratio type.
Values:

enumerator kADC_ ClockDividerl
Clock divider ratio is 1

enumerator kADC_ ClockDivider2
Clock divider ratio is 2

enumerator kADC_ ClockDivider3
Clock divider ratio is 3
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enumerator kADC ClockDivider4
Clock divider ratio is 4

enumerator kADC_ ClockDividerb
Clock divider ratio is 5
enumerator kADC_ ClockDivider6
Clock divider ratio is 6
enumerator kADC_ ClockDivider7
Clock divider ratio is 7
enumerator kADC_ ClockDivider8
Clock divider ratio is 8
enumerator kADC_ ClockDivider9
Clock divider ratio is 9
enumerator kKADC_ ClockDivider10
Clock divider ratio is 10
enumerator kKADC_ ClockDivider11
Clock divider ratio is 11
enumerator kKADC_ ClockDivider12
Clock divider ratio is 12
enumerator kKADC_ ClockDivider13
Clock divider ratio is 13
enumerator kKADC_ ClockDivider14
Clock divider ratio is 14
enumerator kKADC_ ClockDivider15
Clock divider ratio is 15
enumerator kKADC_ ClockDivider16
Clock divider ratio is 16
enumerator kKADC_ ClockDivider17
Clock divider ratio is 17
enumerator kKADC_ ClockDivider18
Clock divider ratio is 18
enumerator kKADC_ ClockDivider19
Clock divider ratio is 19
enumerator kKADC_ ClockDivider20
Clock divider ratio is 20
enumerator kKADC_ ClockDivider21
Clock divider ratio is 21
enumerator kKADC_ ClockDivider22
Clock divider ratio is 22
enumerator kKADC_ ClockDivider23
Clock divider ratio is 23

enumerator kADC _ClockDivider24
Clock divider ratio is 24
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enumerator kADC ClockDivider25
Clock divider ratio is 25

enumerator kADC_ ClockDivider26
Clock divider ratio is 26
enumerator kADC_ ClockDivider27
Clock divider ratio is 27
enumerator kADC_ ClockDivider28
Clock divider ratio is 28
enumerator kADC_ ClockDivider29
Clock divider ratio is 29
enumerator kADC_ ClockDivider30
Clock divider ratio is 30
enumerator kADC_ ClockDivider31
Clock divider ratio is 31
enumerator kADC_ ClockDivider32
Clock divider ratio is 32
enum _ adc_ analog portion_ power__mode
ADC analog portion low-power mode selection.
Values:
enumerator kADC_ PowerModeFullBiasingCurrent
Full biasing current.
enumerator kADC_ PowerModeHalfBiasingCurrent
Half biasing current.
enum _adc_resolution
ADC resolution type.
Values:
enumerator kADC_ Resolution12Bit
12-bit resolution
enumerator kADC_ Resolution14Bit
14-bit resolution
enumerator kADC_ Resolution16Bit
16-bit resolution
enumerator kADC_ Resolution16BitAudio
16-bit resolution for audio application

enum _adc_warm_ up_ time

The enumeration of adc warm up time, the ADC warm-up state can also bypassed.

Values:

enumerator kADC_ WarmUpTimelus
ADC warm-up time is 1 us.

enumerator kADC_ WarmUpTime2us
ADC warm-up time is 2 us.

2.2. ADC: Analog Digital Converter
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enumerator kADC_ WarmUpTime3us
ADC warm-up time is 3 us.

enumerator kADC_ WarmUpTime4us
ADC warm-up time is 4 us.

enumerator kADC_ WarmUpTimebus
ADC warm-up time is 5 us.
enumerator kADC_ WarmUpTime6us
ADC warm-up time is 6 us.
enumerator kADC_ WarmUpTimeT7us
ADC warm-up time is 7 us.
enumerator kADC_ WarmUpTime8us
ADC warm-up time is 8 us.
enumerator kADC_ WarmUpTime9us
ADC warm-up time is 9 us.
enumerator kADC_WarmUpTimelOus
ADC warm-up time is 10 us.
enumerator kADC_WarmUpTimellus
ADC warm-up time is 11 us.
enumerator kADC_ WarmUpTimel2us
ADC warm-up time is 12 us.
enumerator kKADC_ WarmUpTimel3us
ADC warm-up time is 13 us.
enumerator kADC_ WarmUpTimel4us
ADC warm-up time is 14 us.
enumerator kKADC_ WarmUpTimel5us
ADC warm-up time is 15 us.
enumerator kKADC_ WarmUpTimel6us
ADC warm-up time is 16 us.
enumerator kKADC_ WarmUpTimel7us
ADC warm-up time is 17 us.
enumerator kKADC_ WarmUpTimel8us
ADC warm-up time is 18 us.
enumerator kKADC_ WarmUpTimel9us
ADC warm-up time is 19 us.
enumerator kKADC_ WarmUpTime20us
ADC warm-up time is 20 us.
enumerator kADC_ WarmUpTime21lus
ADC warm-up time is 21 us.
enumerator kADC_ WarmUpTime22us
ADC warm-up time is 22 us.

enumerator kKADC_ WarmUpTime23us
ADC warm-up time is 23 us.
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enumerator kADC_ WarmUpTime24us
ADC warm-up time is 24 us.

enumerator kADC_ WarmUpTime25us
ADC warm-up time is 25 us.

enumerator kADC_ WarmUpTime26us
ADC warm-up time is 26 us.

enumerator kADC_ WarmUpTime27us
ADC warm-up time is 27 us.

enumerator kADC_ WarmUpTime28us
ADC warm-up time is 28 us.

enumerator kADC_ WarmUpTime29us
ADC warm-up time is 29 us.

enumerator kADC_ WarmUpTime30us
ADC warm-up time is 30 us.

enumerator kADC_ WarmUpTime31lus
ADC warm-up time is 31 us.

enumerator kKADC_ WarmUpTime32us
ADC warm-up time is 32 us.

enumerator kADC_ WarmUpStateBypass
ADC warm-up state bypassed.

enum adc_vref source
ADC voltage reference source type.

Values:

enumerator kADC  VreflP8V
Internal 1.8V reference

enumerator kADC_ VreflP2V
Internal 1.2V reference

enumerator kADC_ VrefExternal

External single-ended reference though ADC_CH3

enumerator kADC_ VreflnternallP2V

Internal 1.2V reference with cap filter though ADC_CH3

enum _ adc_ input_ mode
ADC input mode type.

Values:

enumerator kADC_ InputSingleEnded
Single-ended mode

enumerator kADC_ InputDifferential
Differential mode

enum adc_conversion mode
ADC conversion mode type.

Values:

2.2. ADC: Analog Digital Converter
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enumerator kADC ConversionOneShot
One shot mode

enumerator kADC ConversionContinuous
Continuous mode

enum _ adc_scan_ length
ADC scan length type.

Values:

enumerator kADC_ ScanLength 1
Scan length is 1

enumerator kADC_ ScanLength_ 2
Scan length is 2

enumerator kADC_ ScanLength_ 3
Scan length is 3

enumerator kADC_ ScanLength_ 4
Scan length is 4

enumerator kADC_ ScanLength_ 5
Scan length is 5

enumerator kADC_ ScanLength_6
Scan length is 6

enumerator kADC_ ScanLength 7
Scan length is 7

enumerator kADC_ ScanLength_ 8
Scan length is 8

enumerator kADC_ ScanLength_ 9
Scan length is 9

enumerator kADC_ ScanLength_ 10
Scan length is 10

enumerator kADC_ ScanLength_ 11
Scan length is 11

enumerator kADC_ ScanLength_ 12
Scan length is 12

enumerator kADC_ ScanLength_ 13
Scan length is 13

enumerator kADC_ ScanLength_ 14
Scan length is 14

enumerator kADC_ ScanLength_ 15
Scan length is 15

enumerator kADC_ ScanLength_ 16
Scan length is 16

enum _ adc_ average_ length
ADC average length type.

Values:
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enumerator kADC__ AverageNone
Average length: no average

enumerator kADC_ Average2
Average length: 2

enumerator kADC_ Averaged
Average length: 4

enumerator kADC__ Average8
Average length: 8

enumerator kADC_ Averagel6
Average length: 16

enum _ adc_ input_ gain
ADC input buffer gain type.
Values:

enumerator kKADC_ InputGain0P5
Input buffer gain is 0.5

enumerator kADC_ InputGainl
Input buffer gain is 1

enumerator kADC_ InputGain2
Input buffer gain is 2

enum _adc_result_ width
ADC result width type.

Values:

enumerator kADC_ResultWidth16
16-bit final result buffer width

enumerator kADC_ResultWidth32
32-bit final result buffer width

enum _adc_fifo threshold
The threshold of FIFO.

Values:

enumerator kADC FifoThresholdDatal
FIFO Threshold is 1 data.

enumerator kADC FifoThresholdData4
FIFO Threshold is 4 data.

enumerator kADC FifoThresholdDatag
FIFO Threshold is 8 data.

enumerator kADC FifoThresholdDatal6
FIFO Threshold is 16 data.

enum adc_calibration ref
ADC calibration voltage reference type.

Values:

enumerator kADC __CalibrationVrefInternal
Internal vref as input for calibration
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enumerator kADC _CalibrationVrefExternal
External vref as input for calibration

enum adc_scan_channel
ADC scan channel type.

Values:

enumerator kADC ScanChannelQ
Scan channel 0

enumerator kADC ScanChannell
Scan channel 1

enumerator kADC ScanChannel2
Scan channel 2

enumerator kADC_ScanChannel3
Scan channel 3

enumerator kADC_ScanChannel4
Scan channel 4

enumerator kADC_ScanChannelb
Scan channel 5

enumerator kADC_ScanChannel6
Scan channel 6

enumerator kADC ScanChannel7
Scan channel 7

enumerator kADC_ScanChannel8
Scan channel 8

enumerator kADC_ScanChannel9
Scan channel 9

enumerator kADC__ScanChannell0
Scan channel 10

enumerator kADC_ScanChannelll
Scan channel 11

enumerator kADC__ScanChannell2
Scan channel 12

enumerator kADC_ScanChannell3
Scan channel 13

enumerator kADC_ScanChannell4
Scan channel 14

enumerator kADC_ScanChannell5
Scan channel 15

enum _adc_channel source
ADC channel source type.

Values:

enumerator kADC_CHO
Single-ended mode, channel[0] and vssa
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enumerator kADC_CH1
Single-ended mode, channel[1] and vssa

enumerator kADC_ CH2

Single-ended mode, channel[2] and vssa
enumerator kADC_ CH3

Single-ended mode, channel[3] and vssa
enumerator kADC_ CH4

Single-ended mode, channel[4] and vssa
enumerator kADC_ CH5

Single-ended mode, channel[5] and vssa
enumerator kADC_ CH6

Single-ended mode, channel[6] and vssa
enumerator kADC__CH7

Single-ended mode, channel[7] and vssa
enumerator kADC__ VBATS

Single-ended mode, vbat_s and vssa
enumerator kADC_ VREF

Single-ended mode, vref 12 and vssa
enumerator kADC_DACA

Single-ended mode, daca and vssa
enumerator kADC_DACB

Single-ended mode, dacb and vssa
enumerator kADC__ VSSA

Single-ended mode, vssa and vssa
enumerator kADC__CHO_CH1

Differential mode, channel[0] and channel[1]
enumerator kADC_CH2_ CH3

Differential mode, channel[2] and channel[3]
enumerator kADC_CH4_CH5

Differential mode, channel[4] and channel[5]
enumerator kADC__CH6__CH7

Differential mode, channel[6] and channel[7]
enumerator kADC_DACA_DACB

Differential mode, daca and dacb

enum _ adc_ temperature_sensor_mode

Temperature sensor mode, including internal diode mode and external diode mode.
Values:
enumerator kADC_TSensorExternal

External diode mode.

enum _ adc_audio_pga_ voltage gain

ADC audio pga gain type.

Values:
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enumerator kADC_ AudioGain4
Audio pga gain is 4

enumerator kADC_ AudioGain8
Audio pga gain is 8

enumerator kADC_ AudioGainl6
Audio pga gain is 16

enumerator kKADC_ AudioGain32
Audio pga gain is 32

enum adc_audio voice level
ADC audio voice level selection.
Values:

enumerator kADC_VoiceLevelO

Input voice level >+255LSB or <-256LSB
enumerator kADC_ VoiceLevell

Input voice level >+511LSB or <-512LSB
enumerator kADC_ VoiceLevel2

Input voice level >+1023LSB or <-1024LSB
enumerator kADC_VoiceLevel3

Input voice level >+2047LSB or <-2048LSB

typedef enum _adc_clock_divider adc_ clock_ divider t

ADC clock divider ratio type.

typedef enum _adc_analog_portion_power_mode adc_analog portion_power_mode_ t
ADC analog portion low-power mode selection.

typedef enum _adc_resolution adc_resolution_ t
ADC resolution type.
typedef enum _adc_warm_up_time adc_ warm_ up_ time_ t
The enumeration of adc warm up time, the ADC warm-up state can also bypassed.
typedef enum _adc_vref source adc_vref_source_t
ADC voltage reference source type.
typedef enum _adc_input_mode adc_input_mode_t
ADC input mode type.
typedef enum _adc_conversion_mode adc_ conversion_mode_ t
ADC conversion mode type.

typedef enum _adc_scan_length adc_scan_length_t
ADC scan length type.

typedef enum _adc_average_length adc_average length_t
ADC average length type.

typedef enum _adc_input_gain adc_input_ gain_ t
ADC input buffer gain type.

typedef enum _adc_result width adc_ result_ width_t
ADC result width type.
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typedef enum _adc_fifo_threshold adc_ fifo_ threshold_t
The threshold of FIFO.

typedef enum _adc_calibration_ref adc_ calibration_ref_t
ADC calibration voltage reference type.

typedef enum _adc_scan_channel adc_scan_ channel__t
ADC scan channel type.

typedef enum _adc_channel_source adc_ channel_source_t
ADC channel source type.

typedef enum _adc_temperature_sensor_mode adc_temperature_sensor mode_t
Temperature sensor mode, including internal diode mode and external diode mode.
typedef enum _adc_audio_pga voltage_gain adc_audio_pga_ voltage gain_t
ADC audio pga gain type.
typedef enum _adc_audio_voice_level adc_audio_ voice_level t
ADC audio voice level selection.
typedef struct _adc_config adc_ config t
The structure of adc options, including clock divider, power mode, and so on.
FSL__ADC_DRIVER__VERSION
ADC driver version.
Version 2.2.1.
struct _adc_ config

#include <fsl_adc.h> The structure of adc options, including clock divider, power mode, and
SO on.

Public Members

adc_clock_divider_t clockDivider

Analog 64M clock division ratio, please refer to adc_clock_divider_t.
adc_resolution_t resolution

Configure ADC resolution, please refer to adc_resolution_t.
adc_warm_up_time_t warmupTime

Configure warm-up time.
adc_vref _source_t vrefSource

Configure voltage reference source, please refer to adc_vref_source_t.
adc_input_mode_t inputMode

Configure input mode, such as kKADC_InputSingleEnded or kADC_InputDifferential.

adc_conversion_mode_t conversionMode

Configure convrsion mode, such as kADC_ConversionOneShot or
kADC_ConversionContinuous.

adc_scan_length_t scanLength
Configure the length of scan, please refer to adc_scan_length_t.

adc_average_length_t averageLength
Configure hardware average number, please refer to adc_average_length_t
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adc_trigger_source_t triggerSource

Configure trigger source, the trigger source can be divided into hardware trigger and
software trigger, please refer to adc_trigger_source_t for details.

adc_input_gain_t inputGain
Configure ADC input buffer gain, please refer to adc_input_gain_t.

bool enableInputGainBuffer
Enable/Disable input gain buffer.

* true Enable input gain buffer.
» false Disable input gain buffer.

bool enableInputBufferChop
Enable/Disable input buffer chopper:

* true Enable input buffer chopper;
« false Disable input buffer chopper.

bool enableChop
Enable/Disable the ADC chopper:

* true Enable the chopper;
» false Disable the chopper.

adc_result_width_t resultWidth
Select result FIFO data packed format, please refer to adc_result_width_t.

adc_fifo_threshold._t fifoThreshold
Configure FIFO threshold, please refer to adc_fifo_threshold_t.

bool enableDMA
Enable/Disable DMA reqeust.

* true Enable DMA request.
» false Disable DMA request.

bool enableADC
Enable/Disable ADC module.

* true Enable ADC module.
» false Disable ADC module.

2.3 CACHE: CACHE Memory Controller

uint32_t CACHEG64_ GetInstance(CACHE64_POLSEL_Type *base)
Returns an instance number given peripheral base address.

Parameters
* base — The peripheral base address.

Returns
CACHEG64_POLSEL instance number starting from O.

uint32_t CACHE64_ GetInstanceByAddr(uint32_t address)
brief Returns an instance number given physical memory address.

param address The physical memory address.
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Returns
CACHEG64_CTRL instance number starting from 0.

status_t CACHE64 Init(CACHE64_POLSEL_Type *base, const cache64 _config_t *config)
Initializes an CACHE64 instance with the user configuration structure.

This function configures the CACHE64 module with user-defined settings. Call the
CACHEG64_GetDefaultConfig() function to configure the configuration structure and get the
default configuration.

Parameters
* base — CACHE64_POLSEL peripheral base address.
* config — Pointer to a user-defined configuration structure.

Return values
kStatus Success — CACHEG64 initialize succeed

void CACHEG4_ GetDefaultConfig(cache64_config_t *config)
Gets the default configuration structure.

This function initializes the CACHE64 configuration structure to a default value. The default
values are first region covers whole cacheable area, and policy set to write back.

Parameters
* config — Pointer to a configuration structure.

void CACHE64_EnableCache(CACHE64_CTRL_Type *base)
Enables the cache.

Parameters
* base — CACHE64_CTRL peripheral base address.

void CACHE64_ DisableCache(CACHE64_CTRL_Type *base)
Disables the cache.

Parameters
* base - CACHE64_CTRL peripheral base address.

void CACHE64_ InvalidateCache(CACHE64_CTRL_Type *base)
Invalidates the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHE64_ InvalidateCacheByRange(uint32_t address, uint32_t size_byte)
Invalidates cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
* address — The physical address of cache.

* size_byte — size of the memory to be invalidated, should be larger than 0.
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void CACHE64_ CleanCache(CACHE64_CTRL_Type *base)
Cleans the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHE64 _CleanCacheByRange(uint32_t address, uint32_t size_byte)
Cleans cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
¢ address — The physical address of cache.
* size_ byte — size of the memory to be cleaned, should be larger than 0.

void CACHEG4_ CleanInvalidateCache(CACHE64_CTRL_Type *base)
Cleans and invalidates the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHEG64 CleanInvalidateCacheByRange(uint32_t address, uint32_t size_byte)
Cleans and invalidate cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
* address — The physical address of cache.

* size_byte — size of the memory to be Cleaned and Invalidated, should be
larger than 0.

void CACHE64_EnableWriteBuffer(CACHE64_CTRL_Type *base, bool enable)
Enables/disables the write buffer.

Parameters
* base —- CACHE64_CTRL peripheral base address.

* enable — The enable or disable flag. true - enable the write buffer. false -
disable the write buffer.

static inline void ICACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates instruction cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL._FEATURE_CACHE64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
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should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.
* size_byte — size of the memory to be invalidated, should be larger than 0.

static inline void DCACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL_FEATURE_CACHEG64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.
* size_ byte — size of the memory to be invalidated, should be larger than 0.

static inline void DCACHE_ CleanByRange(uint32_t address, uint32_t size_byte)
Clean data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL._FEATURE_CACHE64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.
* size_byte — size of the memory to be cleaned, should be larger than 0.

static inline void DCACHE_ CleanInvalidateByRange(uint32_t address, uint32_t size_byte)
Cleans and Invalidates data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL_FEATURE_CACHEG64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.

* size_byte — size of the memory to be Cleaned and Invalidated, should be
larger than 0.

FSLL. CACHE DRIVER VERSION
cache driver version.
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enum _ cache64_ policy
Level 2 cache controller way size.

Values:

enumerator kCACHEG4_ PolicyNonCacheable
Non-cacheable

enumerator kCACHEG64_ Policy WriteThrough
Write through

enumerator kCACHEG64_ Policy WriteBack
Write back

typedef enum _cache64_policy cache64 policy t
Level 2 cache controller way size.

typedef struct _cache64_config cache64_config_t
CACHE®64 configuration structure.

CACHE64 LINESIZE BYTE
cache line size.

CACHE64_REGION_NUM
cache region number.

CACHE64_REGION__ALIGNMENT
cache region alignment.

struct _ cache64_ config
#include <fsl_cache.h> CACHEG64 configuration structure.

Public Members

uint32_t boundaryAddr[(3U) - 1]

< The cache controller can divide whole memory into 3 regions. Boundary address is
the FlexSPIlinternal address (start from 0) instead of system address (start from FlexSPI
AMBA base) to split adjacent regions and must be 1KB aligned. The boundary address
itself locates in upper region. Cacheable policy for each region.

2.4 CDOG

status_t CDOG_ Init(CDOG_Type *base, cdog_config t *conf)
Initialize CDOG.

This function initializes CDOG block and setting.
Parameters
* base — CDOG peripheral base address
* conf — CDOG configuration structure

Returns
Status of the init operation

void CDOG_ Deinit(CDOG_Type *base)
Deinitialize CDOG.

This function deinitializes CDOG secure counter.
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Parameters
* base — CDOG peripheral base address

void CDOG__GetDefaultConfig(cdog config t *conf)
Sets the default configuration of CDOG.

This function initialize CDOG config structure to default values.
Parameters
* conf — CDOG configuration structure

void CDOG _ Stop(CDOG_Type *base, uint32_t stop)
Stops secure counter and instruction timer.

This function stops instruction timer and secure counter. This also change state od CDOG
to IDLE.

Parameters
* base — CDOG peripheral base address
* stop —expected value which will be compared with value of secure counter

void CDOG_ Start(CDOG_Type *base, uint32_t reload, uint32_t start)
Sets secure counter and instruction timer values.

This function sets value in RELOAD and START registers for instruction timer and secure
counter

Parameters
* base — CDOG peripheral base address
* reload —reload value
* start — start value

void CDOG_ Check(CDOG_Type *base, uint32_t check)
Checks secure counter.

This function compares stop value in handler with secure counter value by writting to
RELOAD refister.

Parameters
* base — CDOG peripheral base address
* check — expected (stop) value

void CDOG_ Set(CDOG_Type *base, uint32_t stop, uint32_t reload, uint32_t start)
Sets secure counter and instruction timer values.

This function sets value in STOP, RELOAD and START registers for instruction timer and
secure counter.

Parameters
* base — CDOG peripheral base address
* stop —expected value which will be compared with value of secure counter
* reload — reload value for instruction timer
* start — start value for secure timer

void CDOG__Add(CDOG_Type *base, uint32_t add)
Add value to secure counter.

This function add specified value to secure counter.
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Parameters
* base — CDOG peripheral base address.
* add — Value to be added.

void CDOG__Add1(CDOG_Type *base)
Add 1 to secure counter.

This function add 1 to secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG__Add16(CDOG_Type *base)
Add 16 to secure counter.

This function add 16 to secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG__Add256(CDOG_Type *base)
Add 256 to secure counter.

This function add 256 to secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG_ Sub(CDOG_Type *base, uint32_t sub)
brief Substract value to secure counter

This function substract specified value to secure counter.
param base CDOG peripheral base address. param sub Value to be substracted.

void CDOG__Sub1(CDOG_Type *base)
Substract 1 from secure counter.

This function substract specified 1 from secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG_ Sub16(CDOG_Type *base)
Substract 16 from secure counter.

This function substract specified 16 from secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG__Sub256(CDOG_Type *base)
Substract 256 from secure counter.

This function substract specified 256 from secure counter.
Parameters
* base — CDOG peripheral base address.

void CDOG__ WritePersistent(CDOG_Type *base, uint32_t value)
Set the CDOG persistent word.

Parameters
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* base — CDOG peripheral base address.
* value — The value to be written.

uint32_t CDOG_ ReadPersistent(CDOG_Type *base)
Get the CDOG persistent word.

Parameters
* base — CDOG peripheral base address.

Returns
The persistent word.

FSL CDOG_DRIVER VERSION
Defines CDOG driver version 2.1.3.

Change log:
* Version 2.1.3
- Re-design multiple instance IRQs and Clocks
— Add fix for RESTART command errata

Version 2.1.2

— Support multiple IRQs

- Fix default CONTROL values
* Version 2.1.1

— Remove bit CONTROL[CONTROL_CTRL]

* Version 2.1.0

— Rename CWT to CDOG
Version 2.0.2

- Fix MISRA-2012 issues
Version 2.0.1

- Fix doxygen issues
Version 2.0.0

— initial version

enum __ cdog_debug_ Action_ ctrl_enum
Values:

enumerator kCDOG__DebugHaltCtrl_Run
enumerator kCDOG_ DebugHaltCtrl_Pause

enum __ cdog_irq pause_ctrl enum
Values:

enumerator kCDOG_ IrqPauseCtrl_Run
enumerator kCDOG_ IrqPauseCtrl_Pause

enum __ cdog_fault_ctrl _enum
Values:

enumerator kCDOG_ FaultCtrl EnableReset

enumerator kCDOG__FaultCtrl__EnableInterrupt
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enumerator kCDOG_FaultCtrl NoAction

enum __ code lock ctrl enum
Values:

enumerator kCDOG__LockCtrl_Lock
enumerator kCDOG__LockCtrl__Unlock
typedef uint32_t secure_ counter_t
SC_ADD(add)
SC_ADD1
SC_ADDI16
SC_ADD256
SC_SUB(sub)
SC_SUB1
SC_SUBI16
SC_SUB256
SC_CHECK(val)

struct cdog_ config_t
#include <fsl_cdog.h>

2.5 Clock Driver

enum _ clock name
Clock name used to get clock frequency.

Values:

enumerator kCLOCK__ CoreSysClk
Core clock (aka HCLK)

enumerator kCLOCK_BusClk
Bus clock (AHB/APB clock, aka HCLK)

enumerator kCLOCK_MclkClk
MCLK, to MCLK pin

enum _ clock ip name

Peripheral clock name difinition used for clock gate.

Values:

enumerator kCLOCK_ IpInvalid
enumerator kCLOCK_ TepuMciClk
enumerator kCLOCK_ TepuMciFlexspiClk
enumerator kCLOCK__TddrMciEnetClk

enumerator kCLOCK__ TddrMciFlexspiClk
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enumerator kCLOCK __T3PIIMcilrcClk
enumerator kCLOCK__T3PIIMci256mClk
enumerator kCLOCK__T3PIlIMci213mClk
enumerator kCLOCK__T3PIlIMciFlexspiClk
enumerator kCLOCK_ RefClkSys
enumerator kCLOCK__RefClkTcpu
enumerator kCLOCK__RefClkTddr
enumerator kCLOCK__RefClkAud
enumerator kCLOCK__RefClkUsb
enumerator kCLOCK_RefClkCauSlp
enumerator kCLOCK__ Cpu
enumerator kCLOCK_ Matrix
enumerator kCLOCK_ Romcp
enumerator kCLOCK_ PowerQuad
enumerator kCLOCK_Pkc
enumerator kCLOCK__Els
enumerator kCLOCK_ Puf
enumerator kCLOCK_ Flexspi
enumerator kCLOCK__Hpu
enumerator kCLOCK_Usb
enumerator kCLOCK__Sct
enumerator kCLOCK_AonMem
enumerator kCLOCK__Gdma
enumerator kCLOCK__Dma0
enumerator kCLOCK_Dmal
enumerator kCLOCK__Sdio
enumerator kCLOCK__ElsApb
enumerator kCLOCK__SdioSlv
enumerator kCLOCK__Gau
enumerator kCLOCK_ Otp
enumerator kCLOCK_SecureGpio
enumerator kCLOCK_ Enetlpg

enumerator kCLOCK_ EnetlpgS

2.5. Clock Driver

147



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kCLOCK_ Trng
enumerator kCLOCK_ Utick
enumerator kCLOCK__ Wwdt0
enumerator kCLOCK_ Usim
enumerator kCLOCK_ Itrc
enumerator kCLOCK__FreeMrt
enumerator kCLOCK_ Ledic
enumerator kCLOCK_ FlexcommO
enumerator kCLOCK_Flexcomm1
enumerator kCLOCK _Flexcomm?2
enumerator kCLOCK_ Flexcomm3
enumerator kCLOCK_ Flexcomm14
enumerator kCLOCK__Dmic0
enumerator kCLOCK__OsEventTimer
enumerator kCLOCK__HsGpio0
enumerator kCLOCK__HsGpiol
enumerator kCLOCK_ Crc
enumerator kCLOCK__Freqme
enumerator kCLOCK__Ct32b0
enumerator kCLOCK__Ct32bl
enumerator kCLOCK__Ct32b2
enumerator kCLOCK__Ct32b3
enumerator kCLOCK__Ct32b4
enumerator kCLOCK_ Pmu
enumerator kCLOCK__Rtc
enumerator kCLOCK__Mrt
enumerator kCLOCK_ Pint

enumerator kCLOCK_ InputMux

enum _clock attach_id

Peripheral clock source selection definition.
Values:
enumerator kXTAL to SYSOSC_CLK

enumerator kCLKIN to_ SYSOSC_CLK

enumerator kNONE to_ SYSOSC_CLK
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enumerator kSYSOSC_to_ MAIN_CLK

enumerator kFFRO_DIV4_ to_ MAIN_CLK
enumerator kLPOSC_to_ MAIN_CLK

enumerator kFFRO_ to_ MAIN_CLK

enumerator kSFRO_to. MAIN_ CLK

enumerator kMAIN PLL to MAIN CLK
enumerator kCLK32K to_ MAIN_CLK

enumerator kMAIN CLK_to FLEXSPI CLK
enumerator kT3PLL_MCI_FLEXSPI to FLEXSPI CLK
enumerator kAUX0_PLL_to_FLEXSPI_CLK
enumerator kTCPU_MCI_FLEXSPI_to_ FLEXSPI_CLK
enumerator kAUX1 PLL_to FLEXSPI CLK
enumerator kTDDR__MCI_FLEXSPI to_ FLEXSPI CLK
enumerator kT3PLL_MCI_256M_to_ FLEXSPI CLK
enumerator kNONE_ to FLEXSPI CLK

enumerator kMAIN_CLK_to_SCT_CLK
enumerator kMAIN_PLL_to_SCT_ CLK
enumerator kAUX0_ PLL_ to_ SCT CLK
enumerator kFFRO_to_SCT_CLK

enumerator kAUX1 PLL_to_SCT_ CLK
enumerator kAUDIO_PLL_to_SCT_CLK
enumerator kNONE_ to_SCT_CLK

enumerator kLPOSC_to_UTICK__CLK

enumerator kMAIN CLK_ to_UTICK_CLK
enumerator kNONE_to_ UTICK_CLK

enumerator kLPOSC_to_ WDT0__CLK

enumerator kMAIN_CLK_to_ WDTO0_CLK
enumerator kNONE_to. WDTO0_CLK

enumerator kSYSTICK__DIV_to_ SYSTICK_CLK
enumerator kLPOSC_to_ SYSTICK CLK
enumerator kCLK32K to_ SYSTICK CLK
enumerator kSFRO_ to_ SYSTICK__CLK

enumerator kNONE_ to_ SYSTICK__CLK
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enumerator kMAIN CLK_ to_USIM_CLK
enumerator kAUDIO_PLL_to_USIM_CLK
enumerator kFFRO_ to_ USIM__CLK

enumerator kNONE_ to_ USIM__ CLK

enumerator kMAIN_CLK_to_LCD_CLK
enumerator kT3PLL_MCI_FLEXSPI_to_LCD_CLK
enumerator kTCPU_MCI_FLEXSPI to LCD_CLK
enumerator kTDDR__MCI_FLEXSPI to_LCD_CLK
enumerator kNONE_to LCD_ CLK

enumerator kMAIN_ CLK_to_ GAU_CLK
enumerator kT3PLL_MCI_256M_to_ GAU_CLK
enumerator kAVPLL_CH2_to_GAU_CLK
enumerator kNONE_ to_ GAU_ CLK

enumerator kT3PLL_MCI_256M_to_ELS GDET
enumerator kELS 128M_ to ELS GDET
enumerator kELS_64M_to_ ELS_GDET
enumerator kOTP_FUSE_32M_to_ELS_GDET
enumerator kNONE_to ELS GDET

enumerator kLPOSC_to_ OSTIMER_ CLK
enumerator kCLK32K to_ OSTIMER, CLK
enumerator kHCLK_to_ OSTIMER_ CLK
enumerator kMAIN_CLK_to_ OSTIMER_ CLK
enumerator kNONE_ to_ OSTIMER, CLK
enumerator kSFRO_ to_ FLEXCOMMO
enumerator kFFRO_to_ FLEXCOMMO
enumerator kAUDIO PLL to FLEXCOMMO
enumerator kMCLK__IN_ to_ FLEXCOMMO
enumerator kFRG_ to_ FLEXCOMMO

enumerator kNONE_ to_ FLEXCOMMO
enumerator kSFRO_ to_ FLEXCOMM1
enumerator kFFRO_ to_ FLEXCOMM1
enumerator kAUDIO PLL_ to FLEXCOMM1

enumerator kMCLK_IN_to_ FLEXCOMM1
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enumerator kFRG_ to_ FLEXCOMM1
enumerator kNONE_ to FLEXCOMM1
enumerator kSFRO_to  FLEXCOMM?2
enumerator kFFRO to FLEXCOMM?2
enumerator kAUDIO_PLL_to_ FLEXCOMM?2
enumerator kMCLK__IN_ to_ FLEXCOMM?2
enumerator kFRG_to FLEXCOMM2
enumerator kNONE_to FLEXCOMM2
enumerator kSFRO__to_ FLEXCOMM3
enumerator kFFRO_ to_ FLEXCOMM3
enumerator kAUDIO_PLL_to_ FLEXCOMM3
enumerator kMCLK_IN_to_ FLEXCOMM3
enumerator kFRG_ to_ FLEXCOMM3
enumerator kNONE_to FLEXCOMM3
enumerator kSFRO to FLEXCOMM14
enumerator kFFRO_ to_ FLEXCOMM14
enumerator kAUDIO_PLL_ to_ FLEXCOMM14
enumerator kMCLK IN_ to FLEXCOMM14
enumerator kFRG__to_ FLEXCOMM14
enumerator kNONE to FLEXCOMM14
enumerator kSFRO_ to_ DMIC__CLK
enumerator kFFRO_to. DMIC _CLK
enumerator kAUDIO_PLL_ to_ DMIC_CLK
enumerator kMCLK_IN_to_DMIC_ CLK
enumerator kLPOSC_to_ DMIC_CLK
enumerator kCLK32K_to DMIC CLK
enumerator kMAIN_CLK_to_ DMIC_CLK
enumerator kNONE_ to DMIC__CLK
enumerator kMAIN_CLK_to_ CTIMERO
enumerator kSFRO_ to_ CTIMERO
enumerator kFFRO_ to_ CTIMERO
enumerator kAUDIO_PLL_ to_ CTIMERO

enumerator kMCLK IN to CTIMERO
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enumerator kLPOSC_to_ CTIMERO
enumerator kNONE_ to_ CTIMERO
enumerator kMAIN CLK_to CTIMER1
enumerator kSFRO_ to_ CTIMERI1
enumerator kFFRO_to CTIMER1
enumerator kAUDIO_PLL_ to_ CTIMER1
enumerator kMCLK_IN_ to CTIMERI1
enumerator kLPOSC_to_ CTIMERI1
enumerator kNONE_to CTIMERL1
enumerator kMAIN_CLK_to_ CTIMER2
enumerator kSFRO_ to_ CTIMER?2
enumerator kFFRO_ to_ CTIMER2
enumerator kAUDIO_PLL_to_ CTIMER2
enumerator kMCLK_IN_ to CTIMER2
enumerator kLPOSC_to_ CTIMER2
enumerator kNONE_ to_ CTIMER2
enumerator kMAIN_CLK_to_ CTIMERS3
enumerator kSFRO_ to_ CTIMER3
enumerator kFFRO_ to_ CTIMER3
enumerator kAUDIO_PLL_to_ CTIMER3
enumerator kMCLK _IN to CTIMERS3
enumerator kLPOSC_ to_ CTIMER3
enumerator kNONE_ to_ CTIMERS3
enumerator kFFRO_to_ MCLK_CLK
enumerator kAUDIO_PLL_to_ MCLK_CLK
enumerator kMAIN CLK_ to MCLK_ CLK
enumerator kNONE_ to MCLK_ CLK
enumerator kSFRO__to_ CLKOUT
enumerator kSYSOSC_to_ CLKOUT
enumerator kLPOSC_to_ CLKOUT
enumerator kFFRO_to_ CLKOUT
enumerator kMAIN CLK_ to CLKOUT

enumerator kREFCLK SYS to CLKOUT
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enumerator kAVPLL_CH2_ to_ CLKOUT
enumerator kMAIN_PLL_to_ CLKOUT
enumerator kAUX0_ PLL to_ CLKOUT
enumerator kAUX1 PLL to CLKOUT
enumerator kAUDIO_PLL_to_ CLKOUT
enumerator kCLK32K_to_ CLKOUT

enumerator kTCPU__MCI_FLEXSPI_to_ CLKOUT
enumerator kTDDR_ MCI__FLEXSPI_to_ CLKOUT
enumerator kT3PLL_MCI_FLEXSPI to CLKOUT
enumerator kT3PLL_ MCI_ 256M_to_ CLKOUT
enumerator kCAU_SLP_REF_CLK_to_CLKOUT
enumerator kTDDR_MCI_ENET_to_ CLKOUT
enumerator kNONE_to CLKOUT

enumerator kRC32K_to CLK32K

enumerator kXTAL32K_to_ CLK32K

enumerator kNCO32K_ to_ CLK32K

enum clock div_name
Clock divider definition.

Values:
enumerator kCLOCK DivMainPlIClk

enumerator kCLOCK_DivAux0P1IClk
enumerator kCLOCK__DivAux1PlClk
enumerator kCLOCK_ DivSysCpuAhbClk
enumerator kCLOCK__DivPfc1Clk
enumerator kCLOCK__ DivFlexspiClk
enumerator kCLOCK __DivSctClk
enumerator kCLOCK __DivUsbHsFclk
enumerator kCLOCK__DivSystickClk
enumerator kCLOCK_ DivLcdClk
enumerator kCLOCK__DivGauClk
enumerator kCLOCK__DivUsimClk
enumerator kCLOCK_ DivPmuFclk
enumerator kCLOCK_ DivAudioPlIClk

enumerator kCLOCK_ DivPllFrgClk

2.5. Clock Driver 153



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kCLOCK__DivDmicClk
enumerator kCLOCK __DivMclkClk
enumerator kCLOCK__DivClockOut

enum clock_tcpu_flexspi_div_t
TCPU PLL divider for tcpu_mci_flexspi_clk.
Values:

enumerator kCLOCK_ TepuFlexspiDiv12
Divided by 12
enumerator kCLOCK_ TcpuFlexspiDivl1
Divided by 11
enumerator kCLOCK_ TepuFlexspiDiv10
Divided by 10
enumerator kCLOCK_ TepuFlexspiDiv9
Divided by 9
enum clock tddr flexspi_div_t
TDDR PLL divider for tddr_mci_flexspi_clk.
Values:
enumerator kCLOCK__TddrFlexspiDiv11
Divided by 11
enumerator kCLOCK_ TddrFlexspiDiv10
Divided by 10
enumerator kCLOCK__TddrFlexspiDiv9
Divided by 9
enumerator kCLOCK__TddrFlexspiDiv8
Divided by 8
enum clock t3_ mci_irc_config t
T3 PLL IRC configuration.
Values:
enumerator kCLOCK__T3Mcilrc60m
T3 MCI IRC 59.53MHz
enumerator kCLOCK__T3Mcilrc48m
T3 MCI IRC 48.30MHz
enum clock_avpll _ch_freq t
AVPLL channell frequency configuration.
Values:
enumerator kCLOCK__AvPlIChUnchanged
AVPLL channel frequency unchanged.
enumerator kCLOCK__AvPlIChFreq2p048m
AVPLL channel frequency 2.048MHz

enumerator kCLOCK__AvPlIChFreq4p096m
AVPLL channel frequency 4.096 MHz
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enumerator kCLOCK__AvPlIChFreq6pl44m
AVPLL channel frequency 6.144MHz

enumerator kCLOCK__AvPlIChFreq8p192m
AVPLL channel frequency 8.192MHz

enumerator kCLOCK__AvPlIChFreql11p2896m
AVPLL channel frequency 11.2896 MHz

enumerator kCLOCK__AvPlIChFreq12m
AVPLL channel frequency 12MHz

enumerator kCLOCK__AvPlIChFreq12p288m
AVPLL channel frequency 12.288MHz

enumerator kCLOCK__AvPlIChFreq24p576m
AVPLL channel frequency 24.576 MHz

enumerator kCLOCK__AvPlIChFreq64m
AVPLL channel frequency 64MHz

enumerator kCLOCK__AvPlIChFreq98p304m
AVPLL channel frequency 98.304MHz

typedef enum _clock_name clock_name_ t
Clock name used to get clock frequency.

typedef enum _clock_ip_name clock_ip_name_t
Peripheral clock name difinition used for clock gate.

typedef enum _clock_attach_id clock_ attach_id_t
Peripheral clock source selection definition.

typedef enum _clock_div_name clock_div_name_t
Clock divider definition.

typedef struct _clock_frg clk_config clock_frg clk_config_t
PLL configuration for FRG.

volatile uint32_t g clkinFreq
External CLK_IN pin clock frequency (clkin) clock frequency.

The CLK_IN pin (clkin) clock frequency in Hz, when the clock is setup, use the function
CLOCK _SetClkinFreq to set the value in to clock driver. For example, if CLK_IN is 16 MHz,

CLOCK _ SetClkinFreq(16000000);

volatile uint32_t g mclkinFreq
External MCLK IN clock frequency.

The MCLK in (mclk_in) PIN clock frequency in Hz, when the clock is setup, use the function
CLOCK_SetMclkInFreq to set the value in to clock driver. For example, if mclk_In is 16 MHz,

CLOCK_SetMclkInFreq(16000000);

uint32_t CLOCK_ GetT3PlIMcilrcClkFreq(void)
Return Frequency of t3pll_mci_48_60m_irc.

Returns
Frequency of t3pll_mci_48_60m_irc
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uint32_t CLOCK_ GetT3P1IMci213mClkFreq(void)
Return Frequency of t3pll_mci_213p3m.

Returns
Frequency of t3pll_mci_213p3m

uint32_t CLOCK _GetT3PlIMci256mClkFreq(void)
Return Frequency of t3pll_mci_256m.

Returns
Frequency of t3pll_mci_256m

uint32_t CLOCK_ GetT3PlIMciFlexspiClkFreq(void)
Return Frequency of t3pll_mci_flexspi_clk.

Returns
Frequency of t3pll_mci_flexspi_clk

uint32_t CLOCK__ GetTcpuMciClkFreq(void)
Return Frequency of tcpu_mci_clk.

Returns
Frequency of tcpu_mci_clk

uint32_t CLOCK_ GetTcpuMciFlexspiClkFreq(void)
Return Frequency of tcpu_mci_flexspi_clk.

Returns
Frequency of tcpu_mci_flexspi_clk

uint32_t CLOCK__ GetTddrMciFlexspiClkFreq(void)
Return Frequency of tddr_mci_flexspi_clk.

Returns
Frequency of tddr_mci_flexspi_clk

uint32_t CLOCK__GetTddrMciEnetClkFreq(void)
Return Frequency of tddr_mci_enet_clk.

Returns
Frequency of tddr_mci_enet_clk

void CLOCK _EnableClock(clock_ip_name_t clk)
Enable the clock for specific IP.

Parameters
* clk — Which clock to enable, see clock_ip_name_t.

void CLOCK_ DisableClock(clock_ip_name_t clk)
Disable the clock for specific IP.

Parameters

* clk — Which clock to disable, see clock_ip_name_t.

void CLOCK _AttachClk(clock_attach_id_t connection)
Configure the clock selection muxes.

Parameters
* connection — : Clock to be configured.

void CLOCK_SetClkDiv(clock_div_name_t name, uint32_t divider)
Setup clock dividers.

Parameters
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* name — : Clock divider name
e divider — : Value to be divided.
uint32_t CLOCK__ GetFreq(clock_name_t clockName)
Return Frequency of selected clock.

Returns
Frequency of selected clock

uint32_t CLOCK_ GetFRGClock(uint32_t id)
Return Input frequency for the Fractional baud rate generator.

Returns
Input Frequency for FRG

void CLOCK_SetFRGClock(const clock_frg clk_config_t *config)
Set output of the Fractional baud rate generator.
Parameters
* config —: Configuration to set to FRGn clock.
uint32_t CLOCK_ GetFFroFreq(void)
Return Frequency of FFRO.

Returns
Frequency of FFRO

uint32_t CLOCK_GetSFroFreq(void)
Return Frequency of SFRO.

Returns
Frequency of SFRO

uint32_t CLOCK_ GetAvPlICh1Freq(void)
Return Frequency of AUDIO PLL (AVPLL CH1)

Returns
Frequency of AUDIO PLL

uint32_t CLOCK_ GetAvPlICh2Freq(void)
Return Frequency of AVPLL CH2.

Returns
Frequency of AVPLL CH2

uint32_t CLOCK_ GetMainClkFreq(void)
Return Frequency of main clk.

Returns
Frequency of main clk

uint32_t CLOCK_ GetCoreSysClkFreq(void)
Return Frequency of core/bus clk.

Returns
Frequency of core/bus clk

uint32_t CLOCK_ GetSystickClkFreq(void)
Return Frequency of systick clk.

Returns
Frequency of systick clk
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static inline uint32_t CLOCK_ GetSysOscFreq(void)
Return Frequency of sys osc Clock.

Returns
Frequency of sys osc Clock. Or CLK_IN pin frequency.

static inline uint32_t CLOCK_ GetMclkInClkFreq(void)
Return Frequency of MCLK Input Clock.

Returns
Frequency of MCLK input Clock.

static inline uint32_t CLOCK_ GetLpOscFreq(void)
Return Frequency of LPOSC.

Returns
Frequency of LPOSC

static inline uint32_t CLOCK_ GetClk32KFreq(void)
Return Frequency of CLK_32K.

Returns
Frequency of 32KHz osc

void CLOCK _EnableXtal32K (bool enable)
Enables and disables 32KHz XTAL.

Parameters
* enable —: true to enable 32k XTAL clock, false to disable clock

void CLOCK_ EnableRtc32K (bool enable)
Enables and disables RTC 32KHz.

Parameters
* enable —: true to enable 32k RTC clock, false to disable clock

static inline void CLOCK_SetClkinFreq(uint32_t freq)
Set the CLKIN (CLKIN pin) frequency based on GPIO4 input.

Parameters
* freq —: The CLK_IN pin input clock frequency in Hz.

static inline void CLOCK _SetMclkinFreq(uint32_t freq)
Set the MCLK in (mclk_in) clock frequency based on board setting.

Parameters
* freq —: The MCLK input clock frequency in Hz.

uint32_t CLOCK_ GetDmicClkFreq(void)
Return Frequency of DMIC clk.

Returns
Frequency of DMIC clk

uint32_t CLOCK _GetLcdClkFreq(void)
Return Frequency of LCD clk.

Returns
Frequency of LCD clk
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uint32_t CLOCK_ GetWdtClkFreq(void)
Return Frequency of WDT clk.

Returns
Frequency of WDT clk

uint32_t CLOCK_ GetMclkClkFreq(void)
Return Frequency of mclk.

Returns
Frequency of mclk clk

uint32_t CLOCK_ GetSctClkFreq(void)
Return Frequency of sct.

Returns
Frequency of sct clk

uint32_t CLOCK_ GetFlexCommClkFreq(uint32_t id)
Return Frequency of Flexcomm functional Clock.
Parameters
* id —: flexcomm index to get frequency.

Returns
Frequency of Flexcomm functional Clock

uint32_t CLOCK_ GetCTimerClkFreq(uint32_t id)
Return Frequency of CTimer Clock.
Parameters
* id —: ctimer index to get frequency.

Returns
Frequency of CTimer Clock

uint32_t CLOCK GetUtickClkFreq(void)
Return Frequency of Utick Clock.

Returns
Frequency of Utick Clock

uint32_t CLOCK__GetFlexspiClkFreq(void)
Return Frequency of Flexspi Clock.

Returns
Frequency of Flexspi.

uint32_t CLOCK_ GetUsimClkFreq(void)
Return Frequency of USIM Clock.

Returns
Frequency of USIM.

uint32_t CLOCK_ GetGauClkFreq(void)
Return Frequency of GAU Clock.

Returns
Frequency of GAU.

uint32_t CLOCK__GetOSTimerClkFreq(void)
Return Frequency of OSTimer Clock.

Returns
Frequency of OSTimer.
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uint32_t CLOCK_ InitTcpuRefClk(uint32_t targetHz, clock_tcpu flexspi div_t div)

Initialize TCPU FVCO to target frequency. For 40MHz XTAL, FVCO ranges from 3000MHz to
3840MHz. For 38.4MHz XTAL, FVCO ranges from 2995.2MHz to 3840MHz.

Parameters
* targetHz —: Target FVCO frequency in Hz.
* div—: Divider for tcpu_mci_flexspi_clk.

Returns
Actual FVCO frequency in Hz.

void CLOCK_ DeinitTcpuRefClk(void)
Deinit the TCPU reference clock.

void CLOCK _InitTddrRefClk(clock_tddr_flexspi_div_t div)
Initialize the TDDR reference clock.

Parameters
* div—: Divider for tddr_mci_flexspi_clk.

void CLOCK_ DeinitTddrRefClk(void)
Deinit the TDDR reference clock.

void CLOCK_InitT3RefClk(clock_t3_mci_irc_config t cnfg)
Initialize the T3 reference clock.

Parameters
* cnfg —: t3pll_mci_48_60m_irc clock configuration

void CLOCK _ Deinit T3RefClk(void)
Deinit the T3 reference clock.

void CLOCK _InitAvPll(const clock_avpll config t *cnfg)
Initialize the AVPLL. Both channel 1 and 2 are enabled.

Parameters
* cnfg —: AVPLL clock configuration

void CLOCK _ DeinitAvPll(void)
Deinit the AVPLL. All channels are disabled.

void CLOCK __ConfigAvPlICh(clock_avpll_ch_freq_t ch1Freq, clock_avpll_ch_freq_t ch2Freq, bool
enableCali)

Update the AVPLL channel configuration. Enable/Disable state keeps unchanged.
Parameters
* chlFreq—: Channel 1 frequency to set.
* ch2Freq —: Channel 2 frequency to set.
* enableCali —: Enable AVPLL calibration.

void CLOCK_ EnableAvPlICh(bool enableCh1, bool enableCh2, bool enableCali)
Enable the AVPLL channel.

Parameters
* enableChl - : Enable AVPLL channell, channel unchanged on false.
* enableCh2 - : Enable AVPLL channel2, channel unchanged on false.
* enableCali —: Enable AVPLL calibration.
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void CLOCK_ DisableAvPlICh(bool disableCh1, bool disableCh2)
Disable the AVPLL.
Parameters
* disableChl —: Disable AVPLL channell, channel unchanged on false.
* disableCh2 —: Disable AVPLL channel2, channel unchanged on false.
void CLOCK _EnableUsbhsPhyClock(void)
Enable USB HS PHY PLL clock.
This function enables USB HS PHY PLL clock.
void CLOCK_ DisableUsbhsPhyClock(void)
Disable USB HS PHY PLL clock.
This function disables USB HS PHY PLL clock.
FSL_ CLOCK_DRIVER_ VERSION
CLOCK driver version 2.3.2.
SDK_DEVICE_MAXIMUM_ CPU_CLOCK_FREQUENCY

GPIO_CLOCKS
Clock ip name array for GPIO.

CACHE64 CLOCKS
Clock ip name array for CACHEG64.

FLEXSPI _CLOCKS
Clock ip name array for FLEXSPIL.

FLEXCOMM.__CLOCKS
Clock ip name array for FLEXCOMM.

USART CLOCKS

Clock ip name array for LPUART.
I12C_CLOCKS

Clock ip name array for I2C.
SPI_CLOCKS

Clock ip name array for SPI.
ACOMP__CLOCKS

Clock ip name array for ACOMP.
ADC_CLOCKS

Clock ip name array for ADC.

DAC_CLOCKS
Clock ip name array for DAC.

LCDIC CLOCKS

Clock ip name array for LCDIC.
DMA__CLOCKS

Clock ip name array for DMA.
DMIC__CLOCKS

Clock ip name array for DMIC.

ENET_CLOCKS
Clock ip name array for ENET.
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ENET_ EXTRA_CLOCKS
Extra clock ip name array for ENET.

POWERQUAD_ CLOCKS
Clock ip name array for Powerquad.

OSTIMER__CLOCKS
Clock ip name array for OSTimer.

CTIMER,__CLOCKS
Clock ip name array for CT32B.

UTICK CLOCKS
Clock ip name array for UTICK.

MRT CLOCKS
Clock ip name array for MRT.

SCT CLOCKS
Clock ip name array for SCT.

RTC CLOCKS
Clock ip name array for RTC.

WWDT__ CLOCKS
Clock ip name array for WWDT.

TRNG_CLOCKS
Clock ip name array for TRNG.

USIM_CLOCKS
Clock ip name array for USIM.

CLK _GATE REG_ OFFSET SHIFT
Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

CLK_GATE_REG_OFFSET_MASK
CLK_GATE_BIT SHIFT SHIFT
CLK_GATE_BIT SHIFT MASK
CLK__GATE_DEFINE(reg_offset, bit_shift)
CLK_GATE_ABSTRACT_ REG_OFFSET(X)
CLK_GATE_ABSTRACT _ BITS_SHIFT(X)
CLK_CTLO_PSCCTLO
CLK_CTL0_PSCCTL1
CLK_CTL0_PSCCTL2
CLK_CTL1_PSCCTLO
CLK_CTL1_PSCCTL1
CLK_CTL1_PSCCTL2
SYS_CLK_GATE_FLAG_MASK

SYS_ CLK_GATE_DEFINE(bit_shift)
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SYS_CLK_GATE_BIT_ MASK(X)
CLKCTLO_TUPLE MUZXA(reg, choice)
CLKCTLO_TUPLE_MUXB(reg, choice)
CLKCTL1_TUPLE_FLAG_MASK
CLKCTL1_TUPLE_ MUZXA(reg, choice)
CLKCTL1_TUPLE_MUXB(reg, choice)
CLKCTL_TUPLE_REG(base, tuple)
CLKCTL_TUPLE_SEL(tuple)
CLKOUT_TUPLE_MUX_AVAIL
CLKOUT TUPLE_ MUX(chO, ch1, ch2)
PMU_TUPLE_MUX__AVAIL
PMU_TUPLE_MUX(reg, choice)
PMU_TUPLE_ REG(base, tuple)
PMU_TUPLE_SEL(tuple)

Values:
enumerator kCLOCK_ FrgMainClk
Main System clock
enumerator kCLOCK_ FrgPlIDiv
Main pll clock divider
enumerator kCLOCK__ FrgSFro
16MHz FRO
enumerator kCLOCK__FrgFFro
FRO48/60
uint8_t num
FRG clock
enum _clock_frg clk_config sfg_ clock_src
uint8_t divider
Denominator of the fractional divider.
uint8_t mult
Numerator of the fractional divider.
clock_avpll_ch_freq_t ch1Freq
AVPLL channel 1 frequency configuration
clock_avpll_ch_freq_t ch2Freq
AVPLL channel 2 frequency configuration

bool enableCali
Enable calibration
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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_ frg_clk_ config
#include <fsl_clock.h> PLL configuration for FRG.

struct clock_avpll_config t
#include <fsl_clock.h> AVPLL configuration.

2.6 CRC: Cyclic Redundancy Check Driver

FSL CRC_DRIVER VERSION
CRC driver version. Version 2.1.1.

Current version: 2.1.1
Change log:
* Version 2.0.0

— initial version
Version 2.0.1

— add explicit type cast when writing to WR_DATA
Version 2.0.2

— Fix MISRA issue

Version 2.1.0
— Add CRC_WriteSeed function

* Version 2.1.1
— Fix MISRA issue

enum _ crc_ polynomial

CRC polynomials to use.

Values:

enumerator kCRC_ Polynomial CRC_CCITT
XA16+xA12+xA5+1

enumerator kCRC_ Polynomial CRC_ 16
XA16+xA15+xA2+1

enumerator kCRC_ Polynomial CRC_ 32
XA32+XA26+XA23+XA22+XA16+XAT12+XAT1+XAT0+XAB+XATHXAS+XA+XA2+X+1

typedef enum _crc_polynomial crc_ polynomial_t
CRC polynomials to use.
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typedef struct _crc_config crc_config_t
CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

void CRC_ Init(CRC_Type *base, const crc_config_t *config)
Enables and configures the CRC peripheral module.

This functions enables the CRC peripheral clock in the LPC SYSCON block. It also configures
the CRC engine and starts checksum computation by writing the seed.

Parameters
* base — CRC peripheral address.
* config — CRC module configuration structure.
static inline void CRC_ Deinit(CRC_Type *base)
Disables the CRC peripheral module.
This functions disables the CRC peripheral clock in the LPC SYSCON block.
Parameters
* base — CRC peripheral address.

void CRC_ Reset(CRC_Type *base)
resets CRC peripheral module.

Parameters
* base — CRC peripheral address.

void CRC_ WriteSeed (CRC_Type *base, uint32_t seed)
Write seed to CRC peripheral module.

Parameters
* base — CRC peripheral address.
* seed — CRC Seed value.

void CRC_ GetDefaultConfig(crc_config t *config)
Loads default values to CRC protocol configuration structure.

Loads default values to CRC protocol configuration structure. The default values are:

config->polynomial = kCRC_ Polynomial CRC_ CCITT;
config->reverseln = false;

config->complementIn = false;

config- >reverseOut = false;

config->complementOut = false;

config->seed = OxFFFFU;

Parameters
* config — CRC protocol configuration structure

void CRC_ GetConfig(CRC_Type *base, crc_config t *config)
Loads actual values configured in CRC peripheral to CRC protocol configuration structure.

The values, including seed, can be used to resume CRC calculation later.
Parameters
* base — CRC peripheral address.
* config — CRC protocol configuration structure
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void CRC_ WriteData(CRC_Type *base, const uint8_t *data, size_t dataSize)
Writes data to the CRC module.

Writes input data buffer bytes to CRC data register.
Parameters
* base — CRC peripheral address.
» data — Input data stream, MSByte in data[0].
* dataSize — Size of the input data buffer in bytes.

static inline uint32_t CRC_ Get32bitResult(CRC_Type *base)
Reads 32-bit checksum from the CRC module.

Reads CRC data register.
Parameters
* base — CRC peripheral address.

Returns
final 32-bit checksum, after configured bit reverse and complement opera-
tions.

static inline uint16_t CRC_ Get16bitResult(CRC_Type *base)
Reads 16-bit checksum from the CRC module.

Reads CRC data register.
Parameters
* base — CRC peripheral address.

Returns
final 16-bit checksum, after configured bit reverse and complement opera-
tions.

CRC_DRIVER,_USE_CRC16_CCITT_FALSE AS DEFAULT

Default configuration structure filled by CRC_GetDefaultConfig(). Uses CRC-16/CCITT-FALSE
as default.

struct _ crc_ config
#include <fsl_crc.h> CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

Public Members
crc_polynomial_t polynomial
CRC polynomial.

bool reverseln
Reverse bits on input.

bool complementIn
Perform 1’s complement on input.

bool reverseOut
Reverse hits on output.

bool complementOut
Perform 1’s complement on output.

uint32_t seed
Starting checksum value.
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2.7 CTIMER: Standard counter/timers

void CTIMER,_ Init(CTIMER_Type *base, const ctimer_config_t *config)
Ungates the clock and configures the peripheral for basic operation.

Note: This API should be called at the beginning of the application before using the driver.

Parameters
* base — Ctimer peripheral base address
* config — Pointer to the user configuration structure.
void CTIMER._ Deinit(CTIMER_Type *base)
Gates the timer clock.
Parameters
* base — Ctimer peripheral base address

void CTIMER, GetDefaultConfig(ctimer_config_t *config)
Fills in the timers configuration structure with the default settings.

The default values are:

config->mode = kCTIMER_ TimerMode;
config->input = kCTIMER, Capture_0;
config->prescale = 0;

Parameters
* config — Pointer to the user configuration structure.

status_t CTIMER._SetupPwmPeriod(CTIMER_Type *base, const ctimer_match_t
pwmPeriodChannel, ctimer_match_t matchChannel,
uint32_t pwmPeriod, uint32_t pulsePeriod, bool enablelnt)

Configures the PWM signal parameters.
Enables PWM mode on the match channel passed in and will then setup the match value

and other match parameters to generate a PWM signal. This function can manually assign
the specified channel to set the PWM cycle.

Note: When setting PWM output from multiple output pins, all should use the same PWM
period

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
* matchChannel — Match pin to be used to output the PWM signal
* pwmPeriod - PWM period match value
¢ pulsePeriod — Pulse width match value

* enablelnt — Enable interrupt when the timer value reaches the match value
of the PWM pulse, if it is 0 then no interrupt will be generated.
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Returns
kStatus_Success on success kStatus_Fail If matchChannel is equal to pwmPeri-
odChannel; this channel is reserved to set the PWM cycle If PWM pulse width
register value is larger than OXFFFFFFFF.

status_t CTIMER_ SetupPwm(CTIMER_Type *base, const ctimer_match_t pwmPeriodChannel,

ctimer_match_t matchChannel, uint8_t dutyCyclePercent, uint32_t
pwmFreq_Hz, uint32_t srcClock_Hz, bool enablelnt)

Configures the PWM signal parameters.

Enables PWM mode on the match channel passed in and will then setup the match value
and other match parameters to generate a PWM signal. This function can manually assign
the specified channel to set the PWM cycle.

Note: When setting PWM output from multiple output pins, all should use the same PWM
frequency. Please use CTIMER_SetupPwmPeriod to set up the PWM with high resolution.

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
» matchChannel - Match pin to be used to output the PWM signal
* dutyCyclePercent - PWM pulse width; the value should be between 0 to 100
* pwmFreq Hz - PWM signal frequency in Hz
* srcClock_Hz — Timer counter clock in Hz

* enablelnt — Enable interrupt when the timer value reaches the match value
of the PWM pulse, if it is 0 then no interrupt will be generated.

static inline void CTIMER, UpdatePwmPulsePeriod(CTIMER_Type *base, ctimer_match_t

matchChannel, uint32_t pulsePeriod)
Updates the pulse period of an active PWM signal.
Parameters
* base — Ctimer peripheral base address
» matchChannel - Match pin to be used to output the PWM signal
* pulsePeriod - New PWM pulse width match value

status_t CTIMER_ UpdatePwmDutycycle(CTIMER_Type *base, const ctimer_match _t

pwmPeriodChannel, ctimer_match_t matchChannel,
uint8_t dutyCyclePercent)

Updates the duty cycle of an active PWM signal.

Note: Please use CTIMER_SetupPwmPeriod to update the PWM with high resolution. This
function can manually assign the specified channel to set the PWM cycle.

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
* matchChannel — Match pin to be used to output the PWM signal

dutyCyclePercent — New PWM pulse width; the value should be between 0
to 100
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Returns
kStatus_Success on success kStatus_Fail If PWM pulse width register value is
larger than OXFFFFFFFF.

static inline void CTIMER_ Enablelnterrupts(CTIMER_Type *base, uint32_t mask)
Enables the selected Timer interrupts.

Parameters
* base — Ctimer peripheral base address

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration ctimer_interrupt_enable_t

static inline void CTIMER._ Disablelnterrupts(CTIMER_Type *base, uint32_t mask)
Disables the selected Timer interrupts.

Parameters
* base — Ctimer peripheral base address

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration ctimer_interrupt_enable_t

static inline uint32_t CTIMER _ GetEnabledInterrupts(CTIMER_Type *base)
Gets the enabled Timer interrupts.

Parameters
* base — Ctimer peripheral base address

Returns
The enabled interrupts. This is the logical OR of members of the enumeration
ctimer_interrupt_enable_t

static inline uint32_t CTIMER_ GetStatusFlags(CTIMER_Type *base)
Gets the Timer status flags.

Parameters
* base — Ctimer peripheral base address

Returns
The status flags. This is the logical OR of members of the enumeration
ctimer_status_flags_t

static inline void CTIMER_ ClearStatusFlags(CTIMER_Type *base, uint32_t mask)
Clears the Timer status flags.

Parameters
* base — Ctimer peripheral base address

» mask — The status flags to clear. This is a logical OR of members of the
enumeration ctimer_status_flags_t

static inline void CTIMER_ StartTimer(CTIMER_Type *base)
Starts the Timer counter.

Parameters
* base — Ctimer peripheral base address

static inline void CTIMER_ StopTimer(CTIMER_Type *base)
Stops the Timer counter.

Parameters

* base — Ctimer peripheral base address

2.7. CTIMER: Standard counter/timers 169



MCUXpresso SDK Documentation, Release 25.06.00

FSL CTIMER_ DRIVER_VERSION
Version 2.3.3

enum _ ctimer_ capture_ channel
List of Timer capture channels.
Values:
enumerator kCTIMER, __Capture_ 0
Timer capture channel 0
enumerator kCTIMER.__ Capture_ 1
Timer capture channel 1
enumerator kCTIMER, _Capture_ 3
Timer capture channel 3
enum _ ctimer_capture_edge
List of capture edge options.
Values:
enumerator kCTIMER_ Capture_ RiseEdge
Capture on rising edge
enumerator kCTIMER_ Capture_ FallEdge
Capture on falling edge
enumerator kCTIMER,_ Capture_ BothEdge
Capture on rising and falling edge
enum _ ctimer_match
List of Timer match registers.
Values:
enumerator kCTIMER_Match_ 0
Timer match register 0
enumerator kCTIMER_ Match_1
Timer match register 1
enumerator kCTIMER_Match 2
Timer match register 2
enumerator kCTIMER_Match 3
Timer match register 3

enum _ ctimer external match
List of external match.

Values:

enumerator kCTIMER_ External _Match_ 0
External match 0

enumerator kCTIMER External Match 1
External match 1

enumerator kCTIMER External Match 2
External match 2

enumerator kCTIMER__External Match 3
External match 3

170

Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

enum _ ctimer_match_ output_ control
List of output control options.

Values:

enumerator kCTIMER, Output_ NoAction
No action is taken

enumerator kCTIMER__Output_ Clear
Clear the EM bit/output to 0

enumerator kCTIMER.__Output_ Set
Set the EM hit/output to 1

enumerator kCTIMER_ Output_ Toggle
Toggle the EM bit/output

enum _ ctimer timer mode
List of Timer modes.

Values:
enumerator kCTIMER_ TimerMode

enumerator kCTIMER, IncreaseOnRiseEdge

enumerator kCTIMER, IncreaseOnFallEdge

enumerator kCTIMER, IncreaseOnBothEdge
enum _ ctimer_ interrupt_ enable

List of Timer interrupts.

Values:

enumerator kCTIMER__MatchOInterruptEnable
Match 0 interrupt

enumerator kCTIMER,_ MatchlInterruptEnable
Match 1 interrupt

enumerator kCTIMER,_ Match2InterruptEnable
Match 2 interrupt

enumerator kCTIMER.__Match3InterruptEnable
Match 3 interrupt

enum _ ctimer_status_ flags

List of Timer flags.

Values:

enumerator kCTIMER, MatchOFlag
Match 0 interrupt flag

enumerator kCTIMER_ Match1Flag
Match 1 interrupt flag

enumerator kCTIMER_ Match2Flag
Match 2 interrupt flag

enumerator kCTIMER_ Match3Flag
Match 3 interrupt flag
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enum ctimer_ callback type_t

Callback type when registering for a callback. When registering a callback an array of
function pointers is passed the size could be 1 or 8, the callback type will tell that.

Values:

enumerator kCTIMER_ SingleCallback

Single Callback type where there is only one callback for the timer. based on the status
flags different channels needs to be handled differently

enumerator kCTIMER_ MultipleCallback

Multiple Callback type where there can be 8 valid callbacks, one per channel. for both
match/capture

typedef enum _ctimer_capture_channel ctimer_ capture_ channel t
List of Timer capture channels.

typedef enum _ctimer_capture_edge ctimer__capture_edge_t
List of capture edge options.

typedef enum _ctimer_match ctimer__match_t
List of Timer match registers.

typedef enum _ctimer_external_match ctimer__external _match_t
List of external match.

typedef enum _ctimer_match_output_control ctimer__match_output_ control_t
List of output control options.

typedef enum _ctimer_timer_mode ctimer_timer_mode_t
List of Timer modes.

typedef enum _ctimer_interrupt_enable ctimer__interrupt_ enable_ t
List of Timer interrupts.

typedef enum _ctimer_status_flags ctimer_status_flags t
List of Timer flags.

typedef void (*ctimer_ callback_ t)(uint32_t flags)
typedef struct _ctimer_match_config ctimer match_ config_t
Match configuration.
This structure holds the configuration settings for each match register.

typedef struct _ctimer_config ctimer_ config_t
Timer configuration structure.

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

The configuration structure can be made constant so as to reside in flash.

void CTIMER, SetupMatch(CTIMER_Type *base, ctimer_match_t matchChannel, const
ctimer_match_config_t *config)

Setup the match register.

User configuration is used to setup the match value and action to be taken when a match
occurs.

Parameters
* base — Ctimer peripheral base address

» matchChannel - Match register to configure

172 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

* config — Pointer to the match configuration structure

uint32_t CTIMER_ GetOutputMatchStatus(CTIMER_Type *base, uint32_t matchChannel)
Get the status of output match.

This function gets the status of output MAT, whether or not this output is connected to a
pin. This status is driven to the MAT pins if the match function is selected via IOCON. 0 =
LOW. 1 = HIGH.

Parameters
* base — Ctimer peripheral base address

* matchChannel — External match channel, user can obtain the status of mul-
tiple match channels at the same time by using the logic of “|” enumera-
tion ctimer_external_match_t

Returns
The mask of external match channel status flags. Users need to use the
_ctimer_external_match type to decode the return variables.

void CTIMER,_SetupCapture(CTIMER_Type *base, ctimer_capture_channel_t capture,
ctimer_capture_edge_t edge, bool enablelnt)

Setup the capture.
Parameters
* base — Ctimer peripheral base address
* capture — Capture channel to configure
* edge — Edge on the channel that will trigger a capture

* enablelnt — Flag to enable channel interrupts, if enabled then the registered
call back is called upon capture

static inline uint32_t CTIMER,_ GetTimerCountValue(CTIMER_Type *base)
Get the timer count value from TC register.
Parameters
* base — Ctimer peripheral base address.

Returns
return the timer count value.

void CTIMER, RegisterCallBack(CTIMER_Type *base, ctimer_callback_t *cb_func,
ctimer_callback_type_t cb_type)

Register callback.
This function configures CTimer Callback in following modes:

» Single Callback: cb_func should be pointer to callback function pointer
For example: ctimer_callback_t ctimer_callback = pwm_match_callback;
CTIMER_RegisterCallBack(CTIMER, &ctimer_callback, kCTIMER_SingleCallback);

o Multiple Callback: cb_func should be pointer to array of callback func-

tion pointers Each element corresponds to Interrupt Flag in IR reg-
ister. For example: ctimer_callback t ctimer_callback_table[] = {
ctimer_matchO_callback, NULL, NULL, ctimer _match3_callback, NULL, NULL,
NULL, NULL}; CTIMER_RegisterCallBack(CTIMER, &ctimer_callback_table[0], kC-
TIMER_MultipleCallback);

Parameters
* base — Ctimer peripheral base address

* cb_func — Pointer to callback function pointer
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* cb_type — callback function type, singular or multiple

static inline void CTIMER_ Reset(CTIMER_Type *base)
Reset the counter.

The timer counter and prescale counter are reset on the next positive edge of the APB clock.
Parameters
* base — Ctimer peripheral base address

static inline void CTIMER_ SetPrescale(CTIMER_Type *base, uint32_t prescale)
Setup the timer prescale value.

Specifies the maximum value for the Prescale Counter.
Parameters
* base — Ctimer peripheral base address
* prescale — Prescale value

static inline uint32_t CTIMER,_ GetCaptureValue(CTIMER_Type *base, ctimer_capture_channel t
capture)

Get capture channel value.
Get the counter/timer value on the corresponding capture channel.
Parameters
* base — Ctimer peripheral base address
* capture — Select capture channel

Returns
The timer count capture value.

static inline void CTIMER_ EnableResetMatchChannel(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable reset match channel.
Set the specified match channel reset operation.
Parameters
* base — Ctimer peripheral base address
* match — match channel used
* enable — Enable match channel reset operation.

static inline void CTIMER, EnableStopMatchChannel(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable stop match channel.
Set the specified match channel stop operation.
Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* enable — Enable match channel stop operation.

static inline void CTIMER_ EnableMatchChannelReload(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable reload channel falling edge.

Enable the specified match channel reload match shadow value.

174 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* enable — Enable .

static inline void CTIMER_ EnableRisingEdgeCapture(CTIMER_Type *base,
ctimer_capture_channel_t capture, bool
enable)

Enable capture channel rising edge.
Sets the specified capture channel for rising edge capture.
Parameters
* base — Ctimer peripheral base address.
* capture — capture channel used.
* enable — Enable rising edge capture.

static inline void CTIMER_ EnableFallingEdgeCapture(CTIMER_Type *base,
ctimer_capture_channel_t capture, bool
enable)

Enable capture channel falling edge.
Sets the specified capture channel for falling edge capture.
Parameters
* base — Ctimer peripheral base address.
* capture — capture channel used.
* enable — Enable falling edge capture.

static inline void CTIMER, SetShadowValue(CTIMER_Type *base, ctimer_match_t match,
uint32_t matchvalue)

Set the specified match shadow channel.
Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* matchvalue — Reload the value of the corresponding match register.

struct _ ctimer match_config
#include <fsl_ctimer.h> Match configuration.

This structure holds the configuration settings for each match register.

Public Members

uint32_t matchValue
This is stored in the match register

bool enableCounterReset
true: Match will reset the counter false: Match will not reser the counter

bool enableCounterStop
true: Match will stop the counter false: Match will not stop the counter
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ctimer_match_output_control_t outControl
Action to be taken on a match on the EM bit/output

bool outPinInitState
Initial value of the EM hit/output

bool enableInterrupt
true: Generate interrupt upon match false: Do not generate interrupt on match

struct _ ctimer_ config
#include <fsl_ctimer.h> Timer configuration structure.

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

The configuration structure can be made constant so as to reside in flash.

Public Members
ctimer_timer_mode_t mode
Timer mode

ctimer_capture_channel_t input

Input channel to increment the timer, used only in timer modes that rely on this input
signal to increment TC

uint32_t prescale
Prescale value

2.8 DAC: Digital Analog Converter

void DAC_Init(DAC_Type *base, const dac_config_t *config)

Initializes DAC module, including set reference voltage source, set conversion range, and
set output voltage range.

Parameters
* base — DAC peripheral base address.
* config — Pointer to the structure which in type of dac_config_t.
void DAC_ GetDefaultConfig(dac_config_t *config)
Gets the default configurations of DAC module.

config->conversionRate = kDAC__ConversionRate62P5KHZ;
config->refSource = kDAC_ Referencelnternal VoltageSource;
config- >rangeSelect = kDAC__RangeLarge;

Parameters
* config — Pointer to the structure which in the type of dac_config_t.

void DAC_ Deinit(DAC_Type *base)
De-initializes the DAC module, including reset clock divider, reset each channel, and so on.

Parameters

* base — DAC peripheral base address.
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void DAC_ SetChannelConfig(DAC_Type *base, uint32_t channelMask, const
dac_channel_config_t *channelConfig)

Configures the DAC channels, including enable channel conversion, set wave type, set tim-
ing mode, and so on.

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* channelConfig — The pointer of structure which in the type of
dac_channel_config_t.

static inline void DAC_ ResetChannel(DAC_Type *base, uint32_t channelMask)
Does software reset for the selected DAC channels.

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel to be reset, should be the OR’ed value
of dac_channel id_t.

static inline void DAC_ EnableChannelConversion(DAC_Type *base, uint32_t channelMask, bool
enable)

Enables/Disables selected channel conversion.

Note: To enable/disable the conversions of both channels, invoking this API with the pa-
rameter channelMask set as KDAC_ChannelA | KDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel to be reset, can be the OR’ed value of
dac_channel id_t.

* enable — Enable/Disable channel conversion.
— true Enable selected channels’ conversion.
— false Disable selected channels’ conversion.

static inline void DAC_ SetChannelOutMode(DAC_Type *base, uint32_t channelMask,
dac_channel output_t outMode)

Sets channels out mode, including  kKDAC_ChannelOutputinternal  and
kDAC_ChannelOutputPad.
Parameters

* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* outMode — The out mode of selected channels, please refer to
dac_channel_output_t for details.

static inline void DAC_ EnableChannel TriggerMode(DAC_Type *base, uint32_t channelMask, bool
enable)

Enables/Disables channels trigger mode.
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Note: To enable/disable the trigger mode of both two channels, invoking this API with the
parameter channelMask set as KDAC_ChannelA | KDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* enable — Enable/Disable channel trigger mode.
— true Channels’ conversion triggered by external event enabled.
- false Channels’ conversion trigged by external event disabled.

static inline void DAC_ SetChannel TrigSource(DAC_Type *base, uint32_t channelMask,
dac_channel_trigger_source_t trigSource)

Sets channels trigger source.

Note: To set the same trigger source to both two channels, invoking this API with the
parameter channelMask set as KDAC_ChannelA | KDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* trigSource — The selected trigger source, please refer to
dac_channel_trigger_source_t for details.

static inline void DAC_ SetChannelTrigType(DAC_Type *base, uint32_t channelMask,
dac_channel_trigger_type_t trigType)

Sets channels trigger type, such as rising edge trigger, falling edge trigger, or both edge
trigger.

Note: To set the same trigger type to both two channels, invoking this API with the param-
eter channelMask set as KDAC_ChannelA | kDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

e channelMask — The mask of channel, can be the ORed value of
dac_channel id_t;

» trigType - The selected trigger type, please refer to
dac_channel_trigger_type_t;
static inline void DAC_ SetChannel TimingMode(DAC_Type *base, uint32_t channelMask,
dac_channel_timing_mode_t timingMode)
Sets channels timing mode, including not-timing related or timing related.

Note: To the same timing mode to both two channels, invoking this API with the parameter
channelMask set as KDAC_ChannelA |kDAC_ChannelB .
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Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* timingMode — The selected timing mode, please refer to
dac_channel_timing_mode_t for details.

static inline void DAC_ EnableChannelDMA (DAC_Type *base, uint32_t channelMask, bool
enable)

Enables/Disables channels DMA.
Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

* enable — Enable/Disable channel DMA data transfer.
— true DMA data transfer enabled.
— false DMA data transfer disabled.

static inline void DAC_ SetChannelWaveType(DAC_Type *base, uint32_t channelMask,
dac_channel_wave_type_t waveType)

Sets channels wave type, such as sine, noise, or triangle.

Note: To set the same wave type to both channel, invoking this API with the parameter
channelMask set as KDAC_ChannelA |kDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

* channelMask — The mask of channel, should be the OR’ed value of
dac_channel id_t.

» waveType — The wave type to set, please refer to dac_channel_wave_type_t.

static inline void DAC_ SetChannelData(DAC_Type *base, uint32_t channelMask, uint16_t data)
Sets DAC channels data.

Note: To set the same data to both channel, invoking this API with the parameter chan-
nelMask set as KDAC_ChannelA | KDAC_ChannelB .

Parameters
* base — DAC peripheral base address.

e channelMask — The mask of channel, can be the ORed value of
dac_channel id_t.

e data —

void DAC_ SetTriangleConfig(DAC_Type *base, const dac_triangle_config t *triangleConfig)
Configures the options of triangle waveform.
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Note: This API should be invoked to set the options of triangle waveform when channel
A’s output wave type is selected as KDAC_WaveTriangle.

Parameters
* base — DAC peripheral base address.

* triangleConfig - The pointer of structure which in the type of
dac_triangle_config_t.

static inline void DAC_ EnableInterrupts(DAC_Type *base, uint32_t interruptMask)

Enables interrupts, such as channel A data ready interupt, channel A timeout interrupt,
and so on.

Parameters
* base — DAC peripheral base address.

* interruptMask — The or’ed value of the interrupts to be enabled, please refer
to _dac_interrupt_enable.

static inline void DAC_ DisableInterrupts(DAC_Type *base, uint32_t interruptMask)

Disables interrupts, such as channel B data ready interrupt, channel B timeout interrupt,
and so on.

Parameters
* base — DAC peripheral base address.

* interruptMask — The or’ed value of the interrupts to be disabled, please refer
to _dac_interrupt_enable.

static inline uint32_t DAC_ GetStatusFlags(DAC_Type *base)

Gets the status flags, including interrupt status flags, raw status flags, and conversion status
flags.

Parameters
* base — DAC peripheral base address.

Returns
The mask of status flags, please refer to _dac_status_flags.

static inline void DAC__ClearStatusFlags(DAC_Type *base, uint32_t statusFlagsMask)

Clears the interrups status flags, such as channel A data ready interrupt flag, channel B data
ready interrupt flag, and so on.

Parameters
* base — DAC peripheral base address.

* statusFlagsMask — The mask of the status flags to be cleared, please refer to
_dac_status_flags.

enum _ dac_ interrupt__enable
The enumeration of interrupts that DAC support.

Values:

enumerator kDAC__ChannelAReadyInterruptEnable
Enable channel A data ready interrupt.

enumerator kDAC _ChannelBReadyInterruptEnable
Enable channel B data ready interrupt.
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enumerator kDAC__ChannelATimeoutInterruptEnable
Enable channel A time out interrupt.

enumerator kDAC__ChannelBTimeoutInterruptEnable
Enable channel B time out interrupt.

enumerator kDAC_ TriangleOverflowInterruptEnable
Enable triangle overflow interrupt.

enum _ dac_status_ flags

The enumeration of DAC status flags, including interrupt status flags, raw status flags, and
conversion status flags.

Note: The interrupt status flags can only be asserted upon both enabling and happening
of related interrupts. Comparatively, the raw status flags will be asserted as long as related
events happen regardless of whether related interrupts are enabled or not.

Note: Only interrupt status flags can be cleared mannually.

Values:

enumerator kDAC__ChannelADataReadyInterruptFlag
Channel A data ready.

enumerator kDAC__ChannelBDataReadyInterruptFlag
Channel B data ready.

enumerator kDAC__ChannelATimeoutInterruptFlag
Channel A time out.

enumerator kDAC__ChannelBTimeoutInterruptFlag
Channel B time out.

enumerator kDAC_ TriangleOverflowInterruptFlag
Triangle overflow.

enumerator kDAC__RawChannelADataReadyFlag
Channel A data ready raw.

enumerator kDAC__RawChannelBDataReadyFlag
Channel B data ready raw.

enumerator kDAC__RawChannelATimeoutFlag
Channel A timeout raw.

enumerator kDAC__RawChannelBTimeoutFlag
Channel B timeout raw.

enumerator kDAC_RawTriangleOverflowFlag
Triangle overflow raw.

enumerator kDAC__ChannelAConversionCompleteFlag
Channel A conversion complete.

enumerator kDAC__ ChannelBConversionCompleteFlag
Channel B conversion complete.
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enum _dac_ channel id
The enumeration of dac channels, including channel A and channel B.

Values:
enumerator kDAC ChannelA

enumerator kDAC_ChannelB

enum dac conversion rate

The enumeration of dac converion rate, including 62.5 KHz, 125 KHz, 250 KHz, and 500
KHz.

Values:

enumerator kDAC ConversionRate62P5KHZ
DAC Conversion Rate selects as 62.5 KHz.

enumerator kDAC ConversionRatel125KHZ
DAC Conversion Rate selects as 125 KHz.

enumerator kDAC _ConversionRate250KHZ
DAC Conversion Rate selects as 250 KHz.

enumerator kDAC ConversionRate500KHZ
DAC Conversion Rate selects as 500 KHz.

enum _ dac_ reference_ voltage source
The enumeration of dac reference voltage source.

Values:

enumerator kDAC_ Referencelnternal VoltageSource
Select internal voltage reference.

enumerator kDAC_ReferenceExternalVoltageSource
Select external voltage reference.

enum _ dac_ output_ voltage range
The enumeration of dac output voltage range.

Values:

enumerator kDAC__RangeSmall
DAC output small range.
enumerator kDAC_RangeMiddle
DAC output middle range.
enumerator kDAC_RangelLarge
DAC output large range.
enum _ dac_ channel output
The enumeration of dac channel’s output mode.
Values:
enumerator kDAC ChannelOutputInternal
Enable internal output but disable output to pad

enumerator kDAC__ChannelOutputPAD
Enable output to pad but disable internal output
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enum _ dac_ channel trigger_type

The enumeration of dac channel’s trigger type, including rising edge trigger, falling edge
trigger, and both edge triggers.

Values:
enumerator kDAC_RisingEdgeTrigger
Rising edge trigger.
enumerator kDAC_ FallingEdgeTrigger
Failing edge trigger.
enumerator kDAC_BothEdgeTrigger
Rising and Failing edge trigger.
enum _ dac_ channel timing_mode
The enumeration of dac channel timing mode.
Values:

enumerator kDAC_NonTimingCorrelated
DAC non-timing-correlated mode.

enumerator kDAC_TimingCorrelated
DAC timing-correlated mode.

enum _ dac_ channel wave_ type

The enumerator of channel output wave type, please note that not all wave types are effec-
tive to A and B channel.

Values:

enumerator kDAC WaveNormal

No predefined waveform, effective to A or B channel
enumerator kDAC__WaveTriangle

Triangle wave, effective only to A channel
enumerator kDAC WaveSine

Sine wave, effective only to A channel

enumerator kDAC_WaveNoiseDifferential

Noise wave, effective only to A channel; Differential mode, one’s complemental code
from A data, effective only to B channel

enum _ dac_ triangle mamp
DAC triangle maximum amplitude type.

Values:

enumerator kDAC__ TriangleAmplitude63
DAC triangle amplitude 63 Ish

enumerator kDAC_TriangleAmplitudel27
DAC triangle amplitude 127 1sb

enumerator kDAC_ TriangleAmplitudel91
DAC triangle amplitude 191 1sb

enumerator kDAC_ TriangleAmplitude255
DAC triangle amplitude 255 Isb

enumerator kDAC_ TriangleAmplitude319
DAC triangle amplitude 319 Isb
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enumerator kDAC_TriangleAmplitude383
DAC triangle amplitude 383 1sb

enumerator kDAC_TriangleAmplitude447
DAC triangle amplitude 447 1sb

enumerator kDAC_TriangleAmplitude511
DAC triangle amplitude 511 1sb

enumerator kDAC_TriangleAmplitude575
DAC triangle amplitude 575 1sb

enumerator kDAC_TriangleAmplitude639
DAC triangle amplitude 639 Isb

enumerator kDAC_TriangleAmplitude703
DAC triangle amplitude 703 1sb

enumerator kDAC_TriangleAmplitude767
DAC triangle amplitude 767 1sb

enumerator kDAC _TriangleAmplitude831
DAC triangle amplitude 831 1sb

enumerator kDAC_ TriangleAmplitude895
DAC triangle amplitude 895 1sb

enumerator kDAC_ TriangleAmplitude959
DAC triangle amplitude 959 Isb

enumerator kDAC_TriangleAmplitude1023
DAC triangle amplitude 1023 Ish

enum _ dac_ triangle_ step_ size
DAC triangle step size type.

Values:

enumerator kDAC_TriangleStepSizel
DAC triangle step size 1 Isb

enumerator kDAC_ TriangleStepSize3
DAC triangle step size 3 1sb

enumerator kDAC_ TriangleStepSizelb
DAC triangle step size 15 Isb

enumerator kDAC_ TriangleStepSize511
DAC triangle step size 511 Isb

enum _ dac_ triangle waveform_ type
DAC triangle waveform type.

Values:

enumerator kDAC_TriangleFull
DAC full triangle waveform

enumerator kDAC _TriangleHalf
DAC half triangle waveform

typedef enum _dac_channel id dac_ channel id_t
The enumeration of dac channels, including channel A and channel B.
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typedef enum _dac_conversion_rate dac__conversion_rate_t
The enumeration of dac converion rate, including 62.5 KHz, 125 KHz, 250 KHz, and 500
KHz.

typedef enum _dac_reference_voltage_source dac_ reference voltage source t
The enumeration of dac reference voltage source.

typedef enum _dac_output_voltage_range dac_output_voltage range t
The enumeration of dac output voltage range.

typedef enum _dac_channel output dac_ channel output_ t
The enumeration of dac channel’s output mode.

typedef enum _dac_channel trigger_type dac_ channel trigger type t
The enumeration of dac channel’s trigger type, including rising edge trigger, falling edge
trigger, and both edge triggers.

typedef enum _dac_channel_timing_mode dac_ channel timing mode_t
The enumeration of dac channel timing mode.

typedef enum _dac_channel wave_type dac_channel wave type t
The enumerator of channel output wave type, please note that not all wave types are effec-
tive to A and B channel.

typedef enum _dac_triangle_mamp dac_ triangle_mamp_t
DAC triangle maximum amplitude type.

typedef enum _dac_triangle_step_size dac_ triangle_step_ size t
DAC triangle step size type.

typedef enum _dac_triangle_waveform_type dac_ triangle_ waveform_ type_t
DAC triangle waveform type.

typedef struct _dac_config dac_ config_t
The structure of dac module basic configuration, including conversion rate, output range,
and reference voltage source.

typedef struct _dac_channel_config dac_ channel_config_t
The structure of dac channel configuration, such as trigger type, wave type, timing mode,
and so on.

typedef struct _dac_triangle_config dac_ triangle_ config_t
The structure of triangle waveform, including maximum value, minimum value, step size,
and so on.

FSL_DAC_DRIVER_ VERSION
DAC driver version.

Version 2.1.1.
IS. DAC_CHANNEL_A_ WAVE(CH_WAVE)
DAC channel A wave mode check.
IS_. DAC_CHANNEL_B_ WAVE(CH_WAVE)
DAC channel B wave mode check.

struct _ dac_ config

#include <fsl_dac.h> The structure of dac module basic configuration, including conversion
rate, output range, and reference voltage source.
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Public Members
dac_conversion_rate_t conversionRate
Configure DAC conversion rate, please refer to dac_conversion_rate_t.

dac_reference_voltage_source_t refSource
Configure DAC vref source, please refer to dac_reference_voltage_source_t.

dac_output_voltage_range_t rangeSelect
Configure DAC channel output range, please refer to dac_output_voltage_range_t.

struct _ dac_ channel config

#include <fsl_dac.h> The structure of dac channel configuration, such as trigger type, wave
type, timing mode, and so on.

Public Members
bool enableConversion
Enable/Disable selected channel’s conversion.
 true Enable selected channel’s conversion.
« false Disable selected channel’s conversion.
dac_channel_output_t outMode
Configure channel output mode, please refer to dac_channel_output_t
bool enableDMA
Enable/Disable channel DAM data transfer.
* true DMA data transfer enabled.
» false DMA data transfer disabled.

bool enableTrigger
Enable/Disable external event trigger.

dac_channel_trigger._type_t triggerType

Configure the channel trigger type, please refer to dac_channel_trigger_type_t.
dac_channel_trigger_source_t triggerSource

Configure DAC channel trigger source, please refer to dac_channel_trigger_source_t.

dac_channel_timing mode_t timingMode
Configure channel timing mode, please refer to dac_channel_timing _mode_t.

dac_channel_wave_type_t waveType
Configure wave type for the selected channel, ©please refer to
dac_channel wave_type_t.
struct _dac_triangle config

#include <fsl_dac.h> The structure of triangle waveform, including maximum value, mini-
mum value, step size, and so on.

Public Members
dac_triangle_mamp_t triangleMamp
Configure triangle maximum value.

dac_triangle_step_size_t triangleStepSize
Configure triangle step size.
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dac_triangle_waveform_type_t triangleWaveform
Configure triangle waveform type.

uint32_t triangleBase
Configure triangle minimum value.

2.9 DMA: Direct Memory Access Controller Driver

void DMA_ Init(DMA_Type *base)
Initializes DMA peripheral.

This function enable the DMA clock, set descriptor table and enable DMA peripheral.
Parameters
* base — DMA peripheral base address.

void DMA_ Deinit(DMA_Type *base)
Deinitializes DMA peripheral.

This function gates the DMA clock.
Parameters
* base — DMA peripheral base address.

void DMA_ InstallDescriptorMemory(DMA_Type *base, void *addr)
Install DMA descriptor memory.

This function used to register DMA descriptor memory for linked transfer, a typical case
is ping pong transfer which will request more than one DMA descriptor memory space,
althrough current DMA driver has a default DMA descriptor buffer, but it support one DMA
descriptor for one channel only.

Parameters
* base — DMA base address.
* addr - DMA descriptor address

static inline bool DMA_ ChannellsActive(DMA_Type *base, uint32_t channel)
Return whether DMA channel is processing transfer.

Parameters
* base — DMA peripheral base address.
* channel — DMA channel number.

Returns
True for active state, false otherwise.

static inline bool DMA_ ChannellsBusy(DMA_Type *base, uint32_t channel)
Return whether DMA channel is busy.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
True for busy state, false otherwise.
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static inline void DMA_ EnableChannellnterrupts(DMA_Type *base, uint32_t channel)
Enables the interrupt source for the DMA transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DisableChannellnterrupts(DMA_Type *base, uint32_t channel)
Disables the interrupt source for the DMA transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ EnableChannel(DMA_Type *base, uint32_t channel)
Enable DMA channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DisableChannel(DMA_Type *base, uint32_t channel)
Disable DMA channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ EnableChannelPeriphRq(DMA_Type *base, uint32_t channel)
Set PERIPHREQEN of channel configuration register.

Parameters
* base —- DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DisableChannelPeriphRq(DMA_Type *base, uint32_t channel)
Get PERIPHREQEN value of channel configuration register.

Parameters
* base — DMA peripheral base address.
e channel — DMA channel number.

Returns
True for enabled PeriphRq, false for disabled.

void DMA_ ConfigureChannel Trigger(DMA_Type *base, uint32_t channel, dma_channel_trigger._t
*trigger)
Set trigger settings of DMA channel.

Deprecated:
Do not use this function. It has been superceded by DMA_SetChannelConfig.

Parameters
* base — DMA peripheral base address.

* channel - DMA channel number.
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* trigger — trigger configuration.

void DMA_ SetChannelConfig(DMA_Type *base, uint32_t channel, dma_channel trigger._t
*trigger, bool isPeriph)

set channel config.
This function provide a interface to configure channel configuration reisters.
Parameters
* base — DMA base address.
 channel - DMA channel number.
* trigger — channel configurations structure.
* isPeriph — true is periph request, false is not.

static inline uint32_t DMA_ SetChannelXferConfig(bool reload, bool clrTrig, bool intA, bool intB,
uint8_t width, uint8_t srcInc, uint8_t dstInc,
uint32_t bytes)

DMA channel xfer transfer configurations.
Parameters

* reload —true is reload link descriptor after current exhaust, false is not
* clrTrig — true is clear trigger status, wait software trigger, false is not
* intA — enable interruptA
* intB — enable interruptB
* width — transfer width
* srcInc — source address interleave size
* dstInc — destination address interleave size
* bytes — transfer bytes

Returns
The vaule of xfer config

uint32_t DMA_ GetRemainingBytes(DMA_Type *base, uint32_t channel)
Gets the remaining bytes of the current DMA descriptor transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
The number of bytes which have not been transferred yet.

static inline void DMA_ SetChannelPriority(DMA_Type *base, uint32_t channel, dma_priority_t
priority)

Set priority of channel configuration register.
Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

* priority — Channel priority value.
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static inline dma_priority_t DMA_ GetChannelPriority(DMA_Type *base, uint32_t channel)
Get priority of channel configuration register.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
Channel priority value.

static inline void DMA_ SetChannelConfigValid(DMA_Type *base, uint32_t channel)
Set channel configuration valid.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DoChannelSoftwareTrigger(DMA_Type *base, uint32_t channel)
Do software trigger for the channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ LoadChannel TransferConfig(DMA_Type *base, uint32_t channel, uint32_t
xfer)

Load channel transfer configurations.
Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.
* xfer — transfer configurations.

void DMA _ CreateDescriptor(dma_descriptor_t *desc, dma_xfercfg_t *xfercfg, void *srcAddr, void
*dstAddr, void *nextDesc)

Create application specific DMA descriptor to be used in a chain in transfer.

Deprecated:
Do not use this function. It has been superceded by DMA_SetupDescriptor.

Parameters
* desc — DMA descriptor address.
o xfercfg — Transfer configuration for DMA descriptor.

* srcAddr — Address of last item to transmit

dstAddr — Address of last item to receive.
* nextDesc — Address of next descriptor in chain.

void DMA_ SetupDescriptor(dma_descriptor._t *desc, uint32_t xfercfg, void *srcStartAddr, void
*dstStartAddr, void *nextDesc)

setup dma descriptor
Note: This function do not support configure wrap descriptor.

Parameters
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* desc — DMA descriptor address.

o xfercfg — Transfer configuration for DMA descriptor.
* srcStartAddr — Start address of source address.

* dstStartAddr — Start address of destination address.
* nextDesc — Address of next descriptor in chain.

void DMA_ SetupChannelDescriptor(dma_descriptor._t *desc, uint32_t xfercfg, void *srcStartAddr,
void *dstStartAddr, void *nextDesc, dma_burst_wrap_t
wrapType, uint32_t burstSize)

setup dma channel descriptor
Note: This function support configure wrap descriptor.
Parameters
* desc — DMA descriptor address.
» xfercfg — Transfer configuration for DMA descriptor.
* srcStartAddr — Start address of source address.
¢ dstStartAddr — Start address of destination address.
* nextDesc — Address of next descriptor in chain.
» wrapType — burst wrap type.
* burstSize — burst size, reference _dma_burst_size.

void DMA_ LoadChannelDescriptor(DMA_Type *base, uint32_t channel, dma_descriptor_t
*descriptor)

load channel transfer decriptor.

This function can be used to load desscriptor to driver internal channel descriptor that is
used to start DMA transfer, the head descriptor table is defined in DMA driver, it is useful
for the case:

a. for the polling transfer, application can allocate a local descriptor memory table to
prepare a descriptor firstly and then call this api to load the configured descriptor to
driver descriptor table.

DMA_ Init(DMAO);

DMA__EnableChannel(DMAO, DEMO_DMA_CHANNEL);

DMA_ SetupDescriptor(desc, xferCfg, s_srcBuffer, &s_ destBuffer[0], NULL);

DMA_ LoadChannelDescriptor(DMAO, DEMO__DMA__ CHANNEL, (dma_ descriptor_t *)desc);
DMA_ DoChannelSoftwareTrigger(DMAO, DEMO_DMA_CHANNEL);

while(DMA__ ChannellsBusy(DMAO, DEMO_DMA_CHANNEL))

{

Parameters
* base —- DMA base address.
 channel - DMA channel.
* descriptor — configured DMA descriptor.

void DMA__ AbortTransfer(dma_handle_t *handle)
Abort running transfer by handle.

This function aborts DMA transfer specified by handle.
Parameters

* handle —- DMA handle pointer.
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void DMA_ CreateHandle(dma_handle_t *handle, DMA_Type *base, uint32_t channel)
Creates the DMA handle.

This function is called if using transaction API for DMA. This function initializes the internal
state of DMA handle.

Parameters

* handle —- DMA handle pointer. The DMA handle stores callback function
and parameters.

* base — DMA peripheral base address.
* channel - DMA channel number.

void DMA_ SetCallback(dma_handle_t *handle, dma_callback callback, void *userData)
Installs a callback function for the DMA transfer.

This callback is called in DMA IRQ handler. Use the callback to do something after the
current major loop transfer completes.

Parameters
* handle - DMA handle pointer.
* callback — DMA callback function pointer.
* userData — Parameter for callback function.

void DMA_ PrepareTransfer(dma_transfer_config_t *config, void *srcAddr, void *dstAddr,
uint32_t byteWidth, uint32_t transferBytes, dma_transfer_type_t
type, void *nextDesc)

Prepares the DMA transfer structure.

Deprecated:

Do not use this function. It has been superceded by DMA_PrepareChannelTransfer.
This function prepares the transfer configuration structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the SRC is
4 bytes, so the source address must be 4 bytes aligned, or it shall result in source address
error(SAE).

Parameters
* config — The user configuration structure of type dma_transfer_t.
* srcAddr - DMA transfer source address.
* dstAddr —- DMA transfer destination address.
* byteWidth — DMA transfer destination address width(bytes).
* transferBytes — DMA transfer bytes to be transferred.
* type — DMA transfer type.
¢ nextDesc — Chain custom descriptor to transfer.

void DMA_ PrepareChannel Transfer(dma_channel_config_t *config, void *srcStartAddr, void
*dstStartAddr, uint32_t xferCfg, dma_transfer_type_t type,
dma_channel trigger_t *trigger, void *nextDesc)

Prepare channel transfer configurations.

This function used to prepare channel transfer configurations.
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Parameters
* config — Pointer to DMA channel transfer configuration structure.
* srcStartAddr — source start address.
¢ dstStartAddr — destination start address.

 xferCfg — xfer configuration, user can reference DMA_CHANNEL_XFER
about to how to get xferCfg value.

* type — transfer type.
* trigger — DMA channel trigger configurations.
* nextDesc — address of next descriptor.

status_t DMA_ SubmitTransfer(dma_handle_t *handle, dma_transfer_config_t *config)
Submits the DMA transfer request.

Deprecated:
Do not use this function. It has been superceded by DMA_SubmitChannelTransfer.
This function submits the DMA transfer request according to the transfer configuration

structure. If the user submits the transfer request repeatedly, this function packs an un-
processed request as a TCD and enables scatter/gather feature to process it in the next time.

Parameters
* handle - DMA handle pointer.
* config — Pointer to DMA transfer configuration structure.
Return values
* kStatus_ DMA_ Success — It means submit transfer request succeed.

* kStatus_ DMA_ QueueFull — It means TCD queue is full. Submit transfer re-
quest is not allowed.

* kStatus_ DMA_ Busy — It means the given channel is busy, need to submit
request later.

void DMA_ SubmitChannel TransferParameter(dma_handle_t *handle, uint32_t xferCfg, void
*srcStartAddr, void *dstStartAddr, void *nextDesc)

Submit channel transfer paramter directly.

This function used to configue channel head descriptor that is used to start DMA transfer,
the head descriptor table is defined in DMA driver, it is useful for the case:

a. for the single transfer, application doesn’t need to allocate descriptor table, the head
descriptor can be used for it.

DMA__ SetChannelConfig(base, channel, trigger, isPeriph);

DMA_ CreateHandle(handle, base, channel)

DMA__ SubmitChannelTransferParameter (handle, DMA__CHANNEL_XFER(reload, clrTrig,
—intA, intB, width, srcInc, dstlnc,
bytes), srcStartAddr, dstStartAddr, NULL);

DMA_ StartTransfer(handle)

b. for the linked transfer, application should responsible for link descriptor, for example,
if 4 transfer is required, then application should prepare three descriptor table with
macro , the head descriptor in driver can be used for the first transfer descriptor.
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define link descriptor table in application with macro
DMA_ALLOCATE_LINK_ DESCRIPTOR (nextDesc[3]);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_ XFER(reload, clr'Trig, intA, intB, width,
— srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDesc2);

DMA_ SetupDescriptor(nextDesc2, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, NULL);

DMA__ SetChannelConfig(base, channel, trigger, isPeriph);

DMA_ CreateHandle(handle, base, channel)

DMA _ SubmitChannel TransferParameter(handle, DMA_CHANNEL_ XFER(reload, clrTrig,
—intA, intB, width, srcIne, dstlnc,
bytes), srcStartAddr, dstStartAddr, nextDesc0);

DMA _ StartTransfer(handle);

Parameters
* handle — Pointer to DMA handle.

* xferCfg — xfer configuration, user can reference DMA_CHANNEL_XFER
about to how to get xferCfg value.

* srcStartAddr — source start address.
* dstStartAddr — destination start address.
* nextDesc — address of next descriptor.

void DMA_SubmitChannelDescriptor(dma_handle_t *handle, dma_descriptor_t *descriptor)
Submit channel descriptor.

This function used to configue channel head descriptor that is used to start DMA transfer,
the head descriptor table is defined in DMA driver, this functiono is typical for the ping
pong case:

a. for the ping pong case, application should responsible for the descriptor, for example,
application should prepare two descriptor table with macro.

define link descriptor table in application with macro
DMA__ALLOCATE_LINK_DESCRIPTOR(nextDesc[2]);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInce, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, nextDesc0);

DMA_ SetChannelConfig(base, channel, trigger, isPeriph);

DMA _CreateHandle(handle, base, channel)

DMA__ SubmitChannelDescriptor (handle, nextDesc0);

DMA _ StartTransfer(handle);

Parameters
* handle — Pointer to DMA handle.

* descriptor — descriptor to submit.
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status_t DMA_ SubmitChannel Transfer(dma_handle_t *handle, dma_channel_config_t *config)

Submits the DMA channel transfer request.

This function submits the DMA transfer request according to the transfer configuration
structure. If the user submits the transfer request repeatedly, this function packs an un-
processed request as a TCD and enables scatter/gather feature to process it in the next time.

It is used for the case:

a. for the single transfer, application doesn’t need to allocate descriptor table, the head

descriptor can be used for it.

DMA_ CreateHandle(handle, base, channel)

DMA_ PrepareChannel Transfer(config,srcStart Addr,dstStart Addr xferCfg,type,trigger, NULL);
DMA__SubmitChannelTransfer(handle, config)

DMA_ StartTransfer(handle)

. for the linked transfer, application should responsible for link descriptor, for example,
if 4 transfer is required, then application should prepare three descriptor table with
macro , the head descriptor in driver can be used for the first transfer descriptor.

define link descriptor table in application with macro

DMA_ALLOCATE_LINK DESCRIPTOR (nextDesc);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
- srclne, dstInce, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, nextDesc2);

DMA_ SetupDescriptor(nextDesc2, DMA_CHANNEL_XFER(reload, clr'Trig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, NULL);

DMA_ CreateHandle(handle, base, channel)

DMA_ PrepareChannelTransfer(config,srcStart Addr,dstStart Addr,xferCfg,type,trigger,
—nextDesc0);

DMA_ SubmitChannelTransfer(handle, config)

DMA_ StartTransfer(handle)

. for the ping pong case, application should responsible for link descriptor, for example,
application should prepare two descriptor table with macro, the head descriptor in
driver can be used for the first transfer descriptor.

define link descriptor table in application with macro
DMA__ALLOCATE_LINK_DESCRIPTOR(nextDesc);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_XFER(reload, clr'Trig, intA, intB, width,
- srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstIng, bytes),
srcStartAddr, dstStartAddr, nextDesc0);

DMA_ CreateHandle(handle, base, channel)

DMA _ PrepareChannel Transfer(config,srcStart Addr,dstStart Addr,xferCfg, type,trigger,
—nextDesc0);

DMA_ SubmitChannelTransfer(handle, config)

DMA _ StartTransfer(handle)

Parameters
* handle - DMA handle pointer.
* config — Pointer to DMA transfer configuration structure.

Return values
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* kStatus_ DMA_ Success — It means submit transfer request succeed.

* kStatus_ DMA_ QueueFull — It means TCD queue is full. Submit transfer re-
quest is not allowed.

* kStatus_ DMA_ Busy — It means the given channel is busy, need to submit
request later.

void DMA_ StartTransfer(dma_handle_t *handle)
DMA start transfer.

This function enables the channel request. User can call this function after submitting the
transfer request It will trigger transfer start with software trigger only when hardware
trigger is not used.

Parameters
* handle - DMA handle pointer.

void DMA_TRQHandle(DMA_Type *base)
DMA IRQ handler for descriptor transfer complete.

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

Parameters
* base — DMA base address.

FSL._DMA_ DRIVER_VERSION
DMA driver version.

Version 2.5.3.

_dma_transfer_status DMA transfer status
Values:

enumerator kStatus. DMA_ Busy
Channel is busy and can’t handle the transfer request.

_dma_addr_interleave_size dma address interleave size
Values:

enumerator kDMA AddressInterleaveOxWidth
dma source/destination address no interleave

enumerator kDMA_AddressInterleavelxWidth
dma source/destination address interleave 1xwidth

enumerator kDMA_AddressInterleave2xWidth
dma source/destination address interleave 2xwidth

enumerator kDMA_AddressInterleavedxWidth
dma source/destination address interleave 3xwidth

_dma_transfer width dma transfer width
Values:

enumerator kDMA_Transfer8BitWidth
dma channel transfer bit width is 8 bit
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enumerator kDMA_Transfer16BitWidth
dma channel transfer bit width is 16 bit

enumerator kDMA_Transfer32BitWidth
dma channel transfer bit width is 32 bit

enum _ dma_ priority
DMA channel priority.
Values:
enumerator kDMA_ChannelPriority0
Highest channel priority - priority 0
enumerator kDMA__ChannelPriorityl
Channel priority 1

enumerator kDMA__ChannelPriority2
Channel priority 2

enumerator kDMA_ ChannelPriority3
Channel priority 3

enumerator kDMA_ ChannelPriority4
Channel priority 4

enumerator kDMA_ ChannelPriority5
Channel priority 5

enumerator kDMA_ ChannelPriority6
Channel priority 6

enumerator kDMA_ ChannelPriority7
Lowest channel priority - priority 7

enum dma_ int
DMA interrupt flags.

Values:

enumerator kDMA_ IntA
DMA interrupt flag A

enumerator kDMA_IntB
DMA interrupt flag B

enumerator kDMA_IntError
DMA interrupt flag error

enum _ dma_ trigger type
DMA trigger type.

Values:

enumerator kDMA_ NoTrigger
Trigger is disabled

enumerator kDMA_ LowLevel Trigger
Low level active trigger

enumerator kDMA_ HighLevel Trigger
High level active trigger
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enumerator kDMA _ FallingEdgeTrigger
Falling edge active trigger

enumerator kDMA_ RisingEdgeTrigger
Rising edge active trigger

_dma_burst_size DMA burst size

Values:

enumerator kDMA BurstSizel
burst size 1 transfer

enumerator kDMA BurstSize2
burst size 2 transfer

enumerator kDMA BurstSize4
burst size 4 transfer

enumerator kDMA_BurstSize8
burst size 8 transfer

enumerator kDMA_BurstSizel6
burst size 16 transfer

enumerator kDMA_BurstSize32
burst size 32 transfer

enumerator kDMA_BurstSize64
burst size 64 transfer

enumerator kDMA_BurstSizel28
burst size 128 transfer

enumerator kDMA_BurstSize256
burst size 256 transfer

enumerator kDMA BurstSize512
burst size 512 transfer

enumerator kDMA_BurstSizel024
burst size 1024 transfer

enum _ dma_ trigger burst

DMA trigger burst.
Values:

enumerator kDMA _ SingleTransfer
Single transfer

enumerator kDMA_LevelBurstTransfer

Burst transfer driven by level trigger

enumerator kDMA_EdgeBurstTransferl
Perform 1 transfer by edge trigger

enumerator kDMA _EdgeBurstTransfer2
Perform 2 transfers by edge trigger

enumerator kDMA_EdgeBurstTransfer4
Perform 4 transfers by edge trigger
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enumerator kDMA_EdgeBurstTransfer8
Perform 8 transfers by edge trigger

enumerator kDMA_EdgeBurstTransfer16
Perform 16 transfers by edge trigger
enumerator kDMA_EdgeBurstTransfer32
Perform 32 transfers by edge trigger
enumerator kDMA_EdgeBurstTransfer64
Perform 64 transfers by edge trigger
enumerator kDMA _EdgeBurstTransfer128
Perform 128 transfers by edge trigger
enumerator kDMA _EdgeBurstTransfer256
Perform 256 transfers by edge trigger
enumerator kDMA_ EdgeBurstTransfer512
Perform 512 transfers by edge trigger
enumerator kDMA_EdgeBurstTransfer1024
Perform 1024 transfers by edge trigger
enum _ dma_ burst_ wrap
DMA burst wrapping.
Values:
enumerator kDMA_NoWrap
Wrapping is disabled
enumerator kDMA__SrcWrap
Wrapping is enabled for source
enumerator kDMA_ DstWrap
Wrapping is enabled for destination
enumerator kDMA SrcAndDstWrap
Wrapping is enabled for source and destination
enum _dma_ transfer type
DMA transfer type.
Values:
enumerator kDMA_MemoryToMemory
Transfer from memory to memory (increment source and destination)
enumerator kDMA_ PeripheralToMemory
Transfer from peripheral to memory (increment only destination)
enumerator kDMA_MemoryToPeripheral
Transfer from memory to peripheral (increment only source)
enumerator kDMA _StaticToStatic
Peripheral to static memory (do not increment source or destination)
typedef struct _dma_descriptor dma_ descriptor_t
DMA descriptor structure.

typedef struct _dma_xfercfg dma_ xfercfg t
DMA transfer configuration.
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typedef enum _dma_priority dma_ priority_t
DMA channel priority.

typedef enum _dma _int dma_irq_t
DMA interrupt flags.

typedef enum _dma trigger_type dma_ trigger_ type_t
DMA trigger type.

typedef enum _dma_trigger_burst dma_ trigger burst_t
DMA trigger burst.

typedef enum _dma_burst wrap dma_ burst_wrap_t
DMA burst wrapping.

typedef enum _dma_transfer_type dma_ transfer type_t
DMA transfer type.

typedef struct _dma_channel_trigger dma_ channel trigger t
DMA channel trigger.

typedef struct _dma_channel_config dma_ channel config_t
DMA channel trigger.

typedef struct _dma_transfer_config dma_ transfer_config_t
DMA transfer configuration.

typedef void (*dma_ callback)(struct _dma_handle *handle, void *userData, bool transferDone,
uint32_t intmode)

Define Callback function for DMA.
typedef struct _dma_handle dma_ handle_t
DMA transfer handle structure.
DMA_MAX TRANSFER_ COUNT
DMA max transfer size.
FSL_FEATURE_DMA_ LINK DESCRIPTOR_ALIGN_SIZE
DMA channel numbers.
DMA head link descriptor table align size

DMA_ALLOCATE_HEAD_ DESCRIPTORS(name, number)

DMA head descriptor table allocate macro To simplify user interface, this macro will help
allocate descriptor memory, user just need to provide the name and the number for the
allocate descriptor.

Parameters
* name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_HEAD_DESCRIPTORS_AT NONCACHEABLE(name, number)

DMA head descriptor table allocate macro at noncacheable section To simplify user inter-
face, this macro will help allocate descriptor memory at noncacheable section, user just
need to provide the name and the number for the allocate descriptor.

Parameters
* name — Allocate decriptor name.

* number — Number of descriptor to be allocated.
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DMA_ALLOCATE_LINK_DESCRIPTORS(name, number)

DMA link descriptor table allocate macro To simplify user interface, this macro will help
allocate descriptor memory, user just need to provide the name and the number for the
allocate descriptor.

Parameters
» name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_LINK_DESCRIPTORS_AT_NONCACHEABLE(name, number)

DMA link descriptor table allocate macro at noncacheable section To simplify user inter-
face, this macro will help allocate descriptor memory at noncacheable section, user just
need to provide the name and the number for the allocate descriptor.

Parameters
» name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_DATA TRANSFER_ BUFFER(name, width)
DMA transfer buffer address need to align with the transfer width.

DMA_CHANNEL_ GROUP(channel)
DMA_CHANNEL_INDEX(base, channel)
DMA_COMMON_REG_GET(base, channel, reg)

DMA linked descriptor address algin size.
DMA_COMMON_CONST_REG_ GET(base, channel, reg)
DMA_COMMON_REG_SET(base, channel, reg, value)
DMA_DESCRIPTOR_END_ADDRESS(start, inc, bytes, width)

DMA descriptor end address calculate.

Parameters
* start — start address
* inc — address interleave size
* bytes — transfer bytes
* width — transfer width
DMA_ CHANNEL_ XFER(reload, clrTrig, intA, intB, width, srcInc, dstInc, bytes)

struct _ dma_ descriptor
#include <fsl_dma.h> DMA descriptor structure.

Public Members

volatile uint32_t xfercfg
Transfer configuration

void *srcEndAddr
Last source address of DMA transfer

void *dstEndAddr
Last destination address of DMA transfer
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void *linkToNextDesc
Address of next DMA descriptor in chain

struct _dma_ xfercfg
#include <fsl_dma.h> DMA transfer configuration.

Public Members
bool valid

Descriptor is ready to transfer
bool reload

Reload channel configuration register after current descriptor is exhausted
bool swtrig

Perform software trigger. Transfer if fired when ‘valid’ is set
bool clrtrig

Clear trigger
bool intA

Raises IRQ when transfer is done and set IRQA status register flag
bool intB

Raises IRQ when transfer is done and set IRQB status register flag
uint8_t byteWidth

Byte width of data to transfer
uint8_t srclnce

Increment source address by ‘srcInc’ x ‘byteWidth’
uint8_t dstInc

Increment destination address by ‘dstInc’ X ‘byteWidth’
uint16_t transferCount

Number of transfers

struct _dma_ channel_ trigger
#include <fsl_dma.h> DMA channel trigger.

Public Members
dma_trigger_type_t type

Select hardware trigger as edge triggered or level triggered.
dma_trigger_burst_t burst

Select whether hardware triggers cause a single or burst transfer.
dma_burst_wrap_t wrap

Select wrap type, source wrap or dest wrap, or both.

struct _dma_ channel config
#include <fsl_dma.h> DMA channel trigger.
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Public Members
void *srcStartAddr
Source data address
void *dstStartAddr
Destination data address
void *nextDesc
Chain custom descriptor
uint32_t xferCfg
channel transfer configurations
dma_channel_trigger._t *trigger
DMA trigger type
bool isPeriph
select the request type

struct _dma_ transfer config
#include <fsl_dma.h> DMA transfer configuration.

Public Members
uint8_t *srcAddr

Source data address
uint8_t *dstAddr

Destination data address
uint8_t *nextDesc

Chain custom descriptor

dma_xfercfg_t xfercfg
Transfer options

bool isPeriph
DMA transfer is driven by peripheral

struct dma_handle
#include <fsl_dma.h> DMA transfer handle structure.

Public Members
dma_callback callback
Callback function. Invoked when transfer of descriptor with interrupt flag finishes

void *userData

Callback function parameter
DMA_Type *base

DMA peripheral base address

uint8_t channel
DMA channel number
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2.10 DMIC: Digital Microphone

2.11 DMIC DMA Driver

status_t DMIC_ TransferCreateHandleDMA (DMIC_Type *base, dmic_dma_handle_t *handle,
dmic_dma_transfer_callback_t callback, void
*userData, dma_handle_t *rxDmaHandle)

Initializes the DMIC handle which is used in transactional functions.
Parameters
* base — DMIC peripheral base address.
* handle — Pointer to dmic_dma_handle_t structure.
* callback — Callback function.
 userData — User data.
* rxDmaHandle — User-requested DMA handle for RX DMA transfer.

status_t DMIC_ TransferReceiveDMA (DMIC_Type *base, dmic_dma_handle_t *handle,
dmic_transfer_t *xfer, uint32_t channel)

Receives data using DMA.

This function receives data using DMA. This is a non-blocking function, which returns right
away. When all data is received, the receive callback function is called.

Parameters
* base — USART peripheral base address.
* handle — Pointer to usart_dma_handle_t structure.
¢ xfer —- DMIC DMA transfer structure. See dmic_transfer_t.
* channel — DMIC start channel number.

Return values
kStatus Success —

void DMIC_ TransferAbortReceiveDMA (DMIC_Type *base, dmic_dma_handle_t *handle)
Aborts the received data using DMA.

This function aborts the received data using DMA.
Parameters
* base — DMIC peripheral base address
* handle — Pointer to dmic_dma_handle_t structure

status_t DMIC_TransferGetReceiveCount DMA (DMIC_Type *base, dmic_dma_handle_t *handle,
uint32_t *count)

Get the number of bytes that have been received.
This function gets the number of bytes that have been received.
Parameters
* base — DMIC peripheral base address.
* handle — DMIC handle pointer.
* count — Receive bytes count.
Return values

* kStatus NoTransferInProgress — No receive in progress.
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* kStatus_InvalidArgument — Parameter is invalid.
* kStatus_ Success — Get successfully through the parameter count;

void DMIC_ InstallDMADescriptorMemory(dmic_dma_handle_t *handle, void *linkAddr, size_t
linkNum)

Install DMA descriptor memory.

This function used to register DMA descriptor memory for linked transfer, a typical case
is ping pong transfer which will request more than one DMA descriptor memory space,
it should be called after DMIC_TransferCreateHandleDMA. User should be take care about
the address of DMA descriptor pool which required align with 16BYTE at least.

Parameters
* handle — Pointer to DMA channel transfer handle.
* linkAddr - DMA link descriptor address.
* linkNum — DMA link descriptor number.

FSL _DMIC DMA_ DRIVER_ VERSION
DMIC DMA driver version 2.4.1.

typedef struct _dmic_transfer dmic_ transfer_t
DMIC transfer structure.

typedef struct _dmic_dma_handle dmic_dma_handle_t

typedef void (*dmic_ dma_ transfer callback t)(DMIC_Type *base, dmic_dma_handle_t *handle,
status_t status, void *userData)

DMIC transfer callback function.

struct _dmic_ transfer
#include <fsl_dmic_dma.h> DMIC transfer structure.

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

uint8_t dataWidth
DMIC support 16bit/32bit

size t dataSize
The byte count to be transfer.

uint8_t dataAddrInterleaveSize
destination address interleave size

struct_dmic_transfer *link Transfer
use to support link transfer

struct dmic dma handle
#include <fsl_dmic_dma.h> DMIC DMA handle.

Public Members

DMIC_Type *base
DMIC peripheral base address.
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dma_handle_t *rxDmaHandle
The DMA RX channel used.

dmic_dma_transfer_callback_t callback
Callback function.

void *userData
DMIC callback function parameter.

size_t transferSize
Size of the data to receive.

volatile uint8_t state
Internal state of DMIC DMA transfer

uint32_t channel
DMIC channel used.

bool isChannel Valid
DMIC channel initialization flag

dma_descriptor_t *desLink
descriptor pool pointer

size_t linkNum
number of descriptor in descriptors pool

2.12 DMIC Driver

uint32_t DMIC_ GetInstance(DMIC_Type *base)
Get the DMIC instance from peripheral base address.

Parameters

* base — DMIC peripheral base address.

Returns
DMIC instance.
void DMIC_ Init(DMIC_Type *base)
Turns DMIC Clock on.
Parameters
* base —: DMIC base
Returns
Nothing
void DMIC_ Delnit(DMIC_Type *base)
Turns DMIC Clock off.
Parameters
* base —: DMIC base
Returns
Nothing

void DMIC_ SetOperationMode(DMIC_Type *base, operation_mode_t mode)
Set DMIC operating mode.
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Deprecated:
Do not use this function. It has been superceded by DMIC_EnableChannellnterrupt,

DMIC_EnableChannelDma.

Parameters
* base —: The base address of DMIC interface
* mode —: DMIC mode

Returns
Nothing

void DMIC_ Use2fs(DMIC_Type *base, bool use2fs)
Configure Clock scaling.

Parameters
* base —: The base address of DMIC interface
* use2fs —: clock scaling

Returns
Nothing

void DMIC_ CfgChannelDc(DMIC_Type *base, dmic_channel t channel, dc_removal t
dc_cut_level, uint32_t post_dc_gain_reduce, bool saturate16bit)

Configure DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* dc_cut_level —: dc_removal_t, Cut off Frequency

* post_dc_gain_reduce —: Fine gain adjustment in the form of a number of
bits to downshift.

* saturatel6bit —: If selects 16-bit saturation.

static inline void DMIC_ EnableChannelSignExtend(DMIC_Type *base, dmic_channel t channel,
bool enable)

Enbale channel sign extend which allows processing of 24bit audio data on 32bit machines.
Parameters
* base —: The base address of DMIC interface
¢ channel —: DMIC channel
* enable —: true is enable sign extend, false is disable sign extend

void DMIC_ ConfigChannel(DMIC_Type *base, dmic_channel_t channel, stereo_side_t side,
dmic_channel _config_t *channel_config)

Configure DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* side —: stereo_side_t, choice of left or right
* channel_config —: Channel configuration

Returns
Nothing
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void DMIC_ EnableChannnel(DMIC_Type *base, uint32_t channelmask)
Enable a particualr channel.

Parameters
* base —: The base address of DMIC interface
* channelmask — reference _dmic_channel mask

Returns
Nothing

void DMIC_ FifoChannel(DMIC_Type *base, uint32_t channel, uint32_t trig_level, uint32_t
enable, uint32_t resetn)

Configure fifo settings for DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* trig_level —: FIFO trigger level
* enable —: FIFO level
* resetn —: FIFO reset

Returns
Nothing

static inline void DMIC_ EnableChannelInterrupt(DMIC_Type *base, dmic_channel_t channel,
bool enable)

Enable a particualr channel interrupt request.
Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection
* enable —: true is enable, false is disable

static inline void DMIC__EnableChannelDma(DMIC_Type *base, dmic_channel_t channel, bool
enable)

Enable a particualr channel dma request.
Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection
* enable —: true is enable, false is disable

static inline void DMIC__EnableChannelFifo(DMIC_Type *base, dmic_channel_t channel, bool
enable)

Enable a particualr channel fifo.
Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection

* enable —: true is enable, false is disable

208 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

static inline void DMIC_ DoFifoReset(DMIC_Type *base, dmic_channel_t channel)
Channel fifo reset.

Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection

static inline uint32_t DMIC_ FifoGetStatus(DMIC_Type *base, uint32_t channel)
Get FIFO status.

Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel

Returns
FIFO status

static inline void DMIC__ FifoClearStatus(DMIC_Type *base, uint32_t channel, uint32_t mask)
Clear FIFO status.

Parameters
* base —: The base address of DMIC interface
* channel — : DMIC channel
* mask —: Bits to be cleared

Returns
FIFO status

static inline uint32_t DMIC_ FifoGetData(DMIC_Type *base, uint32_t channel)
Get FIFO data.

Parameters
* base —: The base address of DMIC interface
e channel —: DMIC channel

Returns
FIFO data

static inline uint32_t DMIC_ FifoGetAddress(DMIC_Type *base, uint32_t channel)
Get FIFO address.

Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel

Returns
FIFO data

void DMIC_ ResetChannelDecimator(DMIC_Type *base, uint32_t channelMask, bool reset)
DMIC channel Decimator reset.

Parameters
* base —: The base address of DMIC interface
* channelMask — : DMIC channel mask, reference _dmic_channel mask

* reset —: true is reset decimator, false is release decimator.
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static inline void DMIC__EnableChannelGlobalSync(DMIC_Type *base, uint32_t channelMask,
uint32_t syncCounter)

Enable DMIC channel global sync function.
Parameters
* base —: The base address of DMIC interface
* channelMask —: DMIC channel mask, reference _dmic_channel_mask

* syncCounter — :sync counter will trigger a pulse whenever count reaches
CCOUNTVAL. If CCOUNTVAL is set to 0, there will be a pulse on every cycle

static inline void DMIC__DisableChannelGlobalSync(DMIC_Type *base, uint32_t channelMask)
Disbale DMIC channel global sync function.

Parameters
* base —: The base address of DMIC interface
* channelMask — : DMIC channel mask, reference _dmic_channel_mask

void DMIC_ EnableIntCallback(DMIC_Type *base, dmic_callback_t cb)
Enable callback.

This function enables the interrupt for the selected DMIC peripheral. The callback function
is not enabled until this function is called.

Parameters
* base — Base address of the DMIC peripheral.

* cb — callback Pointer to store callback function.

Return values
None. —

void DMIC_ DisableIntCallback(DMIC_Type *base, dmic_callback_t cb)
Disable callback.

This function disables the interrupt for the selected DMIC peripheral.
Parameters
* base — Base address of the DMIC peripheral.
* cb - callback Pointer to store callback function..

Return values
None. —

static inline void DMIC__SetGainNoiseEstHwvad(DMIC_Type *base, uint32_t value)
Sets the gain value for the noise estimator.

Parameters
* base — DMIC base pointer
* value — gain value for the noise estimator.

Return values
None. —

static inline void DMIC__SetGainSignalEstHwvad(DMIC_Type *base, uint32_t value)
Sets the gain value for the signal estimator.

Parameters
* base — DMIC base pointer

* value — gain value for the signal estimator.
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Return values
None. —

static inline void DMIC_ SetFilterCtrlHwvad(DMIC_Type *base, uint32_t value)
Sets the hwvad filter cutoff frequency parameter.

Parameters
* base — DMIC base pointer
* value — cut off frequency value.

Return values
None. —

static inline void DMIC__SetInputGainHwvad(DMIC_Type *base, uint32_t value)
Sets the input gain of hwvad.

Parameters
* base — DMIC base pointer
* value — input gain value for hwvad.

Return values
None. —

static inline void DMIC__ CtrlClrIntrHwvad(DMIC_Type *base, bool st10)
Clears hwvad internal interrupt flag.

Parameters
* base — DMIC base pointer
* st10 — bit value.

Return values
None. —

static inline void DMIC _ FilterResetHwvad(DMIC_Type *base, bool rstt)
Resets hwvad filters.

Parameters
* base — DMIC base pointer
* rstt — Reset bit value.

Return values
None. —

static inline uint16_t DMIC_ GetNoiseEnvlpEst(DMIC_Type *base)
Gets the value from output of the filter z7.

Parameters
* base — DMIC base pointer

Return values
output — of filter z7.

void DMIC_ HwvadEnableIntCallback(DMIC_Type *base, dmic_hwvad_callback_t vadch)
Enable hwvad callback.

This function enables the hwvad interrupt for the selected DMIC peripheral. The callback
function is not enabled until this function is called.

Parameters

* base — Base address of the DMIC peripheral.
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* vadcb — callback Pointer to store callback function.

Return values
None. —

void DMIC_ HwvadDisableIntCallback(DMIC_Type *base, dmic_hwvad_callback_t vadcb)

Disable callback.

This function disables the hwvad interrupt for the selected DMIC peripheral.

Parameters

* base — Base address of the DMIC peripheral.

* vadcb — callback Pointer to store callback function..

Return values
None. —

FSL _DMIC_ DRIVER_VERSION
DMIC driver version 2.3.3.

_dmic_status DMIC transfer status.
Values:

enumerator kStatus_ DMIC_ Busy
DMIC is busy

enumerator kStatus_ DMIC__Idle
DMIC is idle

enumerator kStatus  DMIC__OverRunError
DMIC over run Error

enumerator kStatus DMIC__UnderRunError
DMIC under run Error

enum _ operation_mode
DMIC different operation modes.

Values:

enumerator kDMIC__OperationModelnterrupt
Interrupt mode

enumerator kDMIC__OperationModeDma
DMA mode

enum _ stereo_side
DMIC left/right values.

Values:

enumerator kDMIC Left
Left Stereo channel

enumerator kDMIC__Right
Right Stereo channel

enum pdm_ div_t
DMIC Clock pre-divider values.

Values:
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enumerator kDMIC_PdmDivl
DMIC pre-divider set in divide by 1

enumerator kDMIC _PdmDiv2
DMIC pre-divider set in divide by 2

enumerator kDMIC _PdmDiv3
DMIC pre-divider set in divide by 3

enumerator kDMIC _PdmDiv4
DMIC pre-divider set in divide by 4

enumerator kDMIC PdmDiv6
DMIC pre-divider set in divide by 6

enumerator kDMIC PdmDiv8
DMIC pre-divider set in divide by 8

enumerator kDMIC PdmDiv12
DMIC pre-divider set in divide by 12

enumerator kDMIC PdmDiv16
DMIC pre-divider set in divide by 16

enumerator kDMIC _PdmDiv24
DMIC pre-divider set in divide by 24

enumerator kDMIC PdmDiv32
DMIC pre-divider set in divide by 32

enumerator kDMIC PdmDiv48
DMIC pre-divider set in divide by 48

enumerator kDMIC _PdmDiv64
DMIC pre-divider set in divide by 64

enumerator kDMIC _PdmDiv96
DMIC pre-divider set in divide by 96

enumerator kDMIC PdmDiv128
DMIC pre-divider set in divide by 128

enum _ compensation
Pre-emphasis Filter coefficient value for 2FS and 4FS modes.

Values:

enumerator kDMIC_ CompValueZero
Compensation 0

enumerator kDMIC__CompValueNegativePoint16
Compensation -0.16

enumerator kDMIC__CompValueNegativePoint15
Compensation -0.15

enumerator kDMIC__CompValueNegativePoint13
Compensation -0.13

enum _dc_removal
DMIC DC filter control values.

Values:
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enumerator kDMIC__DcNoRemove
Flat response no filter

enumerator kDMIC_DcCut155
Cut off Frequency is 155 Hz

enumerator kDMIC_DcCut78
Cut off Frequency is 78 Hz

enumerator kDMIC_DcCut39
Cut off Frequency is 39 Hz

enum dmic_channel
DMIC Channel number.

Values:

enumerator kDMIC ChannelO
DMIC channel 0

enumerator kDMIC Channell
DMIC channel 1

enumerator kDMIC ChannelMAX
Maximum number of DMIC channels

_dmic_channel_mask DMIC Channel mask.
Values:
enumerator kDMIC_EnableChannelQ
DMIC channel 0 mask
enumerator kDMIC_EnableChannell
DMIC channel 1 mask
enum _ dmic_phy_sample_rate
DMIC and decimator sample rates.
Values:
enumerator kDMIC__PhyFullSpeed
Decimator gets one sample per each chosen clock edge of PDM interface
enumerator kDMIC__PhyHalfSpeed
PDM clock to Microphone is halved, decimator receives each sample twice
typedef enum _operation_mode operation_mode__t
DMIC different operation modes.
typedef enum _stereo_side stereo_side_ t
DMIC left/right values.
typedef enum _compensation compensation_ t
Pre-emphasis Filter coefficient value for 2FS and 4FS modes.
typedef enum _dc removal dc_removal_t
DMIC DC filter control values.

typedef enum _dmic_channel dmic_ channel t
DMIC Channel number.
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typedef enum _dmic_phy_sample_rate dmic_phy_sample_rate_t
DMIC and decimator sample rates.
typedef struct _dmic_channel_config dmic_ channel__config_t
DMIC Channel configuration structure.
typedef void (*dmic_ callback__t)(void)
DMIC Callback function.
typedef void (*dmic_ hwvad_ callback_t)(void)
HWVAD Callback function.
struct _dmic_ channel config
#include <fsl_dmic.h> DMIC Channel configuration structure.

Public Members

pdm_div_t divhfclk

DMIC Clock pre-divider values
uint32_t osr

oversampling rate(CIC decimation rate) for PCM
uint32_t gainshft

4FS PCM data gain control
compensation_t preac2coef

Pre-emphasis Filter coefficient value for 2FS
compensation_t preacdcoef

Pre-emphasis Filter coefficient value for 4FS
dc_removal_t dc_cut_ level

DMIC DC filter control values.
uint32_t post_dc_ gain_ reduce

Fine gain adjustment in the form of a number of bits to downshift
dmic_phy_sample_rate_t sample_ rate

DMIC and decimator sample rates

bool saturatel6bit
Selects 16-bit saturation. 0 means results roll over if out range and do not saturate. 1
means if the result overflows, it saturates at OXFFFF for positive overflow and 0x8000
for negative overflow.

bool enableSignExtend
sign extend feature which allows processing of 24bit audio data on 32bit machine

2.13 ENET: Ethernet MAC Driver

void ENET _GetDefaultConfig(enet_config_t *config)
Gets the ENET default configuration structure.
The purpose of this API is to get the default ENET MAC controller configure structure for

ENET _Init(). User may use the initialized structure unchanged in ENET_Init(), or modify
some fields of the structure before calling ENET_Init(). Example:
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enet_ config_t config;
ENET__GetDefaultConfig(&config);

Parameters

* config — The ENET mac controller configuration structure pointer.

status_t ENET_Up(ENET_Type *base, enet_handle_t *handle, const enet_config t *config, const

enet_buffer_config_t *bufferConfig, uint8_t *macAddr, uint32_t srcClock_Hz)
Initializes the ENET module.

This function initializes the module with the ENET configuration.

Note: ENET has two buffer descriptors legacy buffer descriptors and enhanced
IEEE 1588 buffer descriptors. The legacy descriptor is used by default. To use
the IEEE 1588 feature, use the enhanced IEEE 1588 buffer descriptor by defining
“ENET_ENHANCEDBUFFERDESCRIPTOR_MODE” and calling ENET_Ptp1588Configure() to
configure the 1588 feature and related buffers after calling ENET_Up().

Parameters
* base — ENET peripheral base address.
* handle — ENET handler pointer.

* config — ENET mac configuration structure pointer. The “enet_config_t”
type mac configuration return from ENET_GetDefaultConfig can be used
directly. It is also possible to verify the Mac configuration using other
methods.

* bufferConfig — ENET buffer configuration structure pointer. The buffer
configuration should be prepared for ENET Initialization. It is the start
address of “ringNum” enet_buffer_config structures. To support added
multi-ring features in some soc and compatible with the previous enet
driver version. For single ring supported, this bufferConfig is a buffer
configure structure pointer, for multi-ring supported and used case, this
bufferConfig pointer should be a buffer configure structure array pointer.

* macAddr - ENET mac address of Ethernet device. This MAC address should
be provided.

* srcClock  Hz — The internal module clock source for MII clock.
Return values
* kStatus Success — Succeed to initialize the ethernet driver.

* kStatus. ENET InitMemoryFail — Init fails since buffer memory is not
enough.

status_t ENET_Init(ENET_Type *base, enet_handle_t *handle, const enet_config_t *config, const

enet_buffer_config_t *bufferConfig, uint8_t *macAddr, uint32_t srcClock_Hz)
Initializes the ENET module.

This function ungates the module clock and initializes it with the ENET configuration.

Note: ENET has two buffer descriptors legacy buffer descriptors and enhanced
IEEE 1588 buffer descriptors. The legacy descriptor is used by default. To use
the IEEE 1588 feature, use the enhanced IEEE 1588 buffer descriptor by defining
“ENET_ENHANCEDBUFFERDESCRIPTOR_MODE” and calling ENET_Ptp1588Configure() to
configure the 1588 feature and related buffers after calling ENET_Init().

216

Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

Parameters

* base — ENET peripheral base address.
* handle — ENET handler pointer.

* config — ENET mac configuration structure pointer. The “enet_config_t”
type mac configuration return from ENET_GetDefaultConfig can be used
directly. It is also possible to verify the Mac configuration using other
methods.

* bufferConfig — ENET buffer configuration structure pointer. The buffer
configuration should be prepared for ENET Initialization. It is the start
address of “ringNum” enet_buffer_config structures. To support added
multi-ring features in some soc and compatible with the previous enet
driver version. For single ring supported, this bufferConfig is a buffer
configure structure pointer, for multi-ring supported and used case, this
bufferConfig pointer should be a buffer configure structure array pointer.

* macAddr - ENET mac address of Ethernet device. This MAC address should
be provided.

* srcClock Hz - The internal module clock source for MII clock.

Return values

* kStatus Success — Succeed to initialize the ethernet driver.

* kStatus_ ENET_ InitMemoryFail — Init fails since buffer memory is not
enough.

void ENET_Down(ENET_Type *base)
Stops the ENET module.

This function disables the ENET module.

Parameters

* base — ENET peripheral base address.

void ENET_Deinit(ENET_Type *base)
Deinitializes the ENET module.

This function gates the module clock, clears ENET interrupts, and disables the ENET mod-

ule.

Parameters

* base — ENET peripheral base address.

static inline void ENET_ Reset(ENET_Type *base)
Resets the ENET module.

This function restores the ENET module to reset state. Note that this function sets all regis-
ters to reset state. As a result, the ENET module can’t work after calling this function.

Parameters

* base — ENET peripheral base address.

void ENET _ResetHardware(void)
Resets the ENET hardware.

This function resets ENET related resources in the hardware.

void ENET_SetMII(ENET_Type *base, enet_mii_speed_t speed, enet_mii_duplex_t duplex)
Sets the ENET MII speed and duplex.

This API is provided to dynamically change the speed and dulpex for MAC.

2.13. ENET: Ethernet MAC Driver
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Parameters
* base — ENET peripheral base address.
* speed — The speed of the RMII mode.
* duplex — The duplex of the RMII mode.

void ENET_SetSMI(ENET_Type *base, uint32_t srcClock_Hz, bool isPreambleDisabled)
Sets the ENET SMI(serial management interface)- MII management interface.

Parameters
* base — ENET peripheral base address.

* srcClock_Hz — This is the ENET module clock frequency. See clock distri-
bution.

¢ isPreambleDisabled — The preamble disable flag.
- true Enables the preamble.
— false Disables the preamble.

static inline bool ENET__ GetSMI(ENET_Type *base)
Gets the ENET SMI- MII management interface configuration.

This API is used to get the SMI configuration to check whether the MII management inter-
face has been set.

Parameters
* base — ENET peripheral base address.

Returns
The SMI setup status true or false.

static inline uint32_t ENET_ ReadSMIData(ENET_Type *base)
Reads data from the PHY register through an SMI interface.

Parameters
* base — ENET peripheral base address.

Returns
The data read from PHY

static inline void ENET _ StartSMIWrite(ENET_Type *base, uint8_t phyAddr, uint8_t regAddr,
enet_mii_write_t operation, uint16_t data)

Sends the MDIO IEEE802.3 Clause 22 format write command.

After calling this function, need to check whether the transmission is over then do next
MDIO operation. For ease of use, encapsulated ENET_MDIOWTite() can be called. For cus-
tomized requirements, implement with combining separated APIs.

Parameters
* base — ENET peripheral base address.
* phyAddr — The PHY address. Range from 0 ~ 31.
* regAddr — The PHY register address. Range from 0 ~ 31.
* operation — The write operation.
data — The data written to PHY.
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static inline void ENET_ StartSMIRead(ENET_Type *base, uint8_t phyAddr, uint8_t regAddr,
enet_mii_read_t operation)

Sends the MDIO IEEE802.3 Clause 22 format read command.

After calling this function, need to check whether the transmission is over then do next
MDIO operation. For ease of use, encapsulated ENET_MDIORead() can be called. For cus-
tomized requirements, implement with combining separated APIs.

Parameters
* base — ENET peripheral base address.
* phyAddr — The PHY address. Range from 0 ~ 31.
* regAddr — The PHY register address. Range from 0 ~ 31.
* operation — The read operation.

status_t ENET__MDIOWrite(ENET_Type *base, uint8_t phyAddr, uint8_t regAddr, uint16_t data)
MDIO write with IEEE802.3 Clause 22 format.

Parameters
* base — ENET peripheral base address.
* phyAddr — The PHY address. Range from 0 ~ 31.
* regAddr — The PHY register. Range from 0 ~ 31.
* data — The data written to PHY.

Returns
kStatus_Success MDIO access succeeds.

Returns
kStatus_Timeout MDIO access timeout.

status_t ENET MDIORead(ENET_Type *base, uint8_t phyAddr, uint8_t regAddr, uint16_t
E3
pData)

MDIO read with IEEE802.3 Clause 22 format.
Parameters
* base — ENET peripheral base address.
* phyAddr — The PHY address. Range from 0 ~ 31.
* regAddr — The PHY register. Range from 0 ~ 31.
e pData — The data read from PHY.

Returns
kStatus_Success MDIO access succeeds.

Returns
kStatus_Timeout MDIO access timeout.

static inline void ENET _ StartExtC45SMIWriteReg(ENET_Type *base, uint8_t portAddr, uint8_t
devAddr, uint16_t regAddr)

Sends the MDIO IEEE802.3 Clause 45 format write register command.

After calling this function, need to check whether the transmission is
over then do next MDIO operation. For ease of use, encapsulated
ENET_MDIOC45Write()/ENET_MDIOC45Read() can be called. For customized require-
ments, implement with combining separated APIs.

Parameters

* base — ENET peripheral base address.
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* portAddr — The MDIO port address(PHY address).
* devAddr - The device address.
* regAddr — The PHY register address.

static inline void ENET_ StartExtC45SMIWriteData(ENET_Type *base, uint8_t portAddr, uint8_t
devAddr, uint16_t data)

Sends the MDIO IEEE802.3 Clause 45 format write data command.

After calling this function, need to check whether the transmission is over then do next
MDIO operation. For ease of use, encapsulated ENET_MDIOC45Write() can be called. For
customized requirements, implement with combining separated APIs.

Parameters
* base — ENET peripheral base address.
» portAddr — The MDIO port address(PHY address).
* devAddr - The device address.
* data — The data written to PHY.

static inline void ENET_ StartExtC45SMIReadData(ENET_Type *base, uint8_t portAddr, uint8_t
devAddr)

Sends the MDIO IEEE802.3 Clause 45 format read data command.

After calling this function, need to check whether the transmission is over then do next
MDIO operation. For ease of use, encapsulated ENET_MDIOC45Read() can be called. For
customized requirements, implement with combining separated APIs.

Parameters
* base — ENET peripheral base address.
* portAddr — The MDIO port address(PHY address).
* devAddr - The device address.

status_t ENET__MDIOC45Write(ENET_Type *base, uint8_t portAddr, uint8_t devAddr, uint16_t
regAddr, uint16_t data)

MDIO write with IEEE802.3 Clause 45 format.
Parameters
* base — ENET peripheral base address.
* portAddr — The MDIO port address(PHY address).
* devAddr - The device address.
* regAddr — The PHY register address.
* data — The data written to PHY.

Returns
kStatus_Success MDIO access succeeds.

Returns
kStatus_Timeout MDIO access timeout.

status_t ENET MDIOC45Read(ENET_Type *base, uint8_t portAddr, uint8_t devAddr, uint16_t
regAddr, uint16_t *pData)

MDIO read with IEEE802.3 Clause 45 format.
Parameters
* base — ENET peripheral base address.
» portAddr — The MDIO port address(PHY address).
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* devAddr - The device address.
* regAddr — The PHY register address.
e pData — The data read from PHY.

Returns
kStatus_Success MDIO access succeeds.

Returns
kStatus_Timeout MDIO access timeout.

static inline void ENET__SetRGMIIClockDelay (ENET_Type *base, bool txEnabled, bool
rxEnabled)

Control the usage of the delayed tx/rx RGMII clock.
Parameters
* base — ENET peripheral base address.

» txEnabled — Enable or disable to generate the delayed version of
RGMII_TXC.

* rxEnabled — Enable or disable to use the delayed version of RGMII_RXC.

void ENET_SetMacAddr(ENET_Type *base, uint8_t *macAddr)
Sets the ENET module Mac address.

Parameters
* base — ENET peripheral base address.

* macAddr — The six-byte Mac address pointer. The pointer is allocated by
application and input into the API.

void ENET_GetMacAddr(ENET_Type *base, uint8_t *macAddr)
Gets the ENET module Mac address.

Parameters
* base — ENET peripheral base address.

* macAddr — The six-byte Mac address pointer. The pointer is allocated by
application and input into the API.

void ENET__AddMulticastGroup(ENET_Type *base, uint8_t *address)
Adds the ENET device to a multicast group.

Parameters
* base — ENET peripheral base address.

* address — The six-byte multicast group address which is provided by appli-
cation.

void ENET_LeaveMulticastGroup(ENET_Type *base, uint8_t *address)
Moves the ENET device from a multicast group.

Parameters
* base — ENET peripheral base address.

* address — The six-byte multicast group address which is provided by appli-
cation.

static inline void ENET _ActiveRead(ENET_Type *base)
Activates frame reception for multiple rings.

This function is to active the enet read process.
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Note: This must be called after the MAC configuration and state are ready. It must be
called after the ENET _Init(). This should be called when the frame reception is required.

Parameters
* base — ENET peripheral base address.

static inline void ENET_ EnableSleepMode(ENET_Type *base, bool enable)

Enables/disables the MAC to enter sleep mode. This function is used to set the MAC en-
ter sleep mode. When entering sleep mode, the magic frame wakeup interrupt should be
enabled to wake up MAC from the sleep mode and reset it to normal mode.

Parameters
* base — ENET peripheral base address.
* enable — True enable sleep mode, false disable sleep mode.

static inline void ENET__ GetAccelFunction(ENET_Type *base, uint32_t *txAccelOption, uint32_t
*rxAccelOption)

Gets ENET transmit and receive accelerator functions from MAC controller.
Parameters
* base — ENET peripheral base address.

* txAccelOption - The transmit accelerator option. The
“enet_tx_accelerator_t” is recommended to be used to as the mask to
get the exact the accelerator option.

* rxAccelOption — The receive accelerator option. The
“enet_rx_accelerator_t” is recommended to be used to as the mask to
get the exact the accelerator option.

static inline void ENET_ Enablelnterrupts(ENET_Type *base, uint32_t mask)
Enables the ENET interrupt.

This function enables the ENET interrupt according to the provided mask. The mask is a
logical OR of enumeration members. See enet_interrupt_enable_t. For example, to enable
the TX frame interrupt and RX frame interrupt, do the following.

ENET_ Enablelnterrupts(ENET, kKENET_ TxFramelnterrupt | kKENET__RxFramelnterrupt);

Parameters
* base — ENET peripheral base address.

* mask — ENET interrupts to enable. This is a logical OR of the enumeration
enet_interrupt_enable_t.

static inline void ENET _ DisableInterrupts(ENET_Type *base, uint32_t mask)
Disables the ENET interrupt.

This function disables the ENET interrupts according to the provided mask. The mask is a
logical OR of enumeration members. See enet_interrupt_enable_t. For example, to disable
the TX frame interrupt and RX frame interrupt, do the following.

ENET_ DisableInterrupts(ENET, kENET_ TxFramelnterrupt | kKENET _RxFramelnterrupt);

Parameters

* base — ENET peripheral base address.
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» mask — ENET interrupts to disable. This is a logical OR of the enumeration
enet_interrupt_enable_t.

static inline uint32_t ENET_ GetInterruptStatus(ENET_Type *base)
Gets the ENET interrupt status flag.

Parameters
* base — ENET peripheral base address.

Returns
The event status of the interrupt source. This is the logical OR of members of
the enumeration enet_interrupt_enable_t.

static inline void ENET_ ClearInterruptStatus(ENET_Type *base, uint32_t mask)
Clears the ENET interrupt events status flag.

This function clears enabled ENET interrupts according to the provided mask. The mask
is a logical OR of enumeration members. See the enet_interrupt_enable_t. For example, to
clear the TX frame interrupt and RX frame interrupt, do the following.

ENET_ ClearInterruptStatus(ENET, kENET TxFramelnterrupt | kKENET _RxFramelnterrupt);

Parameters
* base — ENET peripheral base address.

* mask — ENET interrupt source to be cleared. This is the logical OR of mem-
bers of the enumeration enet_interrupt_enable_t.

void ENET _SetRxISRHandler(ENET_Type *base, enet_isr_t ISRHandler)
Set the second level Rx IRQ handler.

Parameters
* base — ENET peripheral base address.
» ISRHandler — The handler to install.
void ENET _SetTxISRHandler(ENET_Type *base, enet_isr_t ISRHandler)
Set the second level Tx IRQ handler.
Parameters
* base — ENET peripheral base address.
» ISRHandler — The handler to install.
void ENET _SetErrISRHandler(ENET_Type *base, enet_isr_t ISRHandler)
Set the second level Err IRQ handler.
Parameters
* base — ENET peripheral base address.
» ISRHandler — The handler to install.

void ENET__GetRxErrBeforeReadFrame(enet_handle_t *handle, enet_data_error_stats_t
*eErrorStatic, uint8_t ringld)

Gets the error statistics of a received frame for ENET specified ring.
This API must be called after the ENET GetRxFrameSize and before the
ENET ReadFrame(). If the ENET GetRxFrameSize returns kStatus_ ENET RxFramekError,

the ENET_GetRxErrBeforeReadFrame can be used to get the exact error statistics. This is
an example.
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status = ENET__ GetRxFrameSize(&g_handle, &length, 0);
if (status == kStatus ENET RxFrameError)

{
Comments: Get the error information of the received frame.
ENET__GetRxErrBeforeReadFrame(&g_handle, &eErrStatic, 0);
Comments: update the receive buffer.
ENET_ReadFrame(EXAMPLE_ENET, &g _handle, NULL, 0);

Parameters

* handle — The ENET handler structure pointer. This is the same handler
pointer used in the ENET _Init.

» eErrorStatic — The error statistics structure pointer.

* ringld - The ring index, range from 0 ~
(FSL_FEATURE_ENET_INSTANCE_QUEUEN(x) - 1).

void ENET _EnableStatistics(ENET_Type *base, bool enable)
Enables/disables collection of transfer statistics.

Note that this function does not reset any of the already collected data, use the function
ENET_ResetStatistics to clear the transfer statistics if needed.

Parameters
* base — ENET peripheral base address.
* enable — True enable statistics collection, false disable statistics collection.

void ENET__GetStatistics(ENET_Type *base, enet_transfer_stats_t *statistics)
Gets transfer statistics.

Copies the actual value of hardware counters into the provided structure. Calling this func-
tion does not reset the counters in hardware.

Parameters
* base — ENET peripheral base address.
* statistics — The statistics structure pointer.

void ENET_ResetStatistics(ENET_Type *base)
Resets transfer statistics.

Sets the value of hardware transfer counters to zero.
Parameters
* base — ENET peripheral base address.

status_t ENET__GetRxFrameSize(enet_handle_t *handle, uint32_t *length, uint8_t ringld)
Gets the size of the read frame for specified ring.

This function gets a received frame size from the ENET buffer descriptors.

Note: The FCS of the frame is automatically removed by MAC and the size is the length
without the FCS. After calling ENET_GetRxFrameSize, ENET_ReadFrame() should be called
to receive frame and update the BD if the result is not “kStatus_ENET_RxFrameEmpty”.

Parameters

* handle — The ENET handler structure. This is the same handler pointer
used in the ENET _Init.
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* length — The length of the valid frame received.
* ringld — The ring index or ring number.
Return values

* kStatus. ENET RxFrameEmpty — No frame received. Should not call
ENET_ReadFrame to read frame.

* kStatus_ ENET_RxFrameError — Data error happens. ENET_ReadFrame
should be called with NULL data and NULL length to update the receive
buffers.

* kStatus_ Success — Receive a frame Successfully then the ENET_ReadFrame
should be called with the right data buffer and the captured data length
input.

status_t ENET_ReadFrame(ENET_Type *base, enet_handle_t *handle, uint8_t *data, uint32_t
length, uint8_t ringld, uint32_t *ts)

Reads a frame from the ENET device. This function reads a frame (both the data and the
length) from the ENET buffer descriptors. User can get timestamp through ts pointer if the
ts is not NULL.

Note: It doesn’t store the timestamp in the receive timestamp queue. The
ENET_GetRxFrameSize should be used to get the size of the prepared data buffer. This
API uses memcpy to copy data from DMA buffer to application buffer, 4 bytes aligned data
buffer in 32 bits platforms provided by user may let compiler use optimization instruction
to reduce time consumption. This is an example:

uint32_t length;

enet__handle_t g handle;

Comments: Get the received frame size firstly.

status = ENET__GetRxFrameSize(&g_handle, &length, 0);
if (length != 0)

Comments: Allocate memory here with the size of "length”
uint8_t *data = memory allocate interface;
if (Idata)

ENET_ReadFrame(ENET, &g handle, NULL, 0, 0, NULL);
Comments: Add the console warning log.

}

else

{

status = ENET _ReadFrame(ENET, &g _handle, data, length, 0, NULL);
Comments: Call stack input API to deliver the data to stack

}
}
else if (status == kStatus  ENET RxFrameError)

{

Comments: Update the received buffer when a error frame is received.
ENET_ReadFrame(ENET, &g handle, NULL, 0, 0, NULL);

}

Parameters
* base — ENET peripheral base address.

* handle — The ENET handler structure. This is the same handler pointer
used in the ENET _Init.

* data— The data buffer provided by user to store the frame which memory
size should be at least “length”.
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* length — The size of the data buffer which is still the length of the received
frame.

* ringld — The ring index or ring number.
* ts — The timestamp address to store received timestamp.

Returns
The execute status, successful or failure.

status_t ENET_SendFrame(ENET_Type *base, enet_handle_t *handle, const uint8_t *data,
uint32_t length, uint8_t ringld, bool tsFlag, void *context)

Transmits an ENET frame for specified ring.

Note: The CRC is automatically appended to the data. Input the data to send without
the CRC. This API uses memcpy to copy data from DMA buffer to application buffer, 4 bytes
aligned data buffer in 32 bits platforms provided by user may let compiler use optimization
instruction to reduce time consumption.

Parameters
* base — ENET peripheral base address.

* handle — The ENET handler pointer. This is the same handler pointer used
in the ENET _Init.

* data — The data buffer provided by user to send.

* length — The length of the data to send.

* ringld — The ring index or ring number.

* tsFlag — Timestamp enable flag.

* context — Used by user to handle some events after transmit over.
Return values

* kStatus Success — Send frame succeed.

* kStatus. ENET TxFrameBusy — Transmit buffer descriptor is busy under
transmission. The transmit busy happens when the data send rate is over
the MAC capacity. The waiting mechanism is recommended to be added
after each call return with kStatus_ENET_TxFrameBusy.

status_t ENET_SetTxReclaim(enet_handle_t *handle, bool isEnable, uint8_t ringld)
Enable or disable tx descriptors reclaim mechanism.

Note: This function must be called when no pending send frame action. Set enable if you
want to reclaim context or timestamp in interrupt.

Parameters

* handle — The ENET handler pointer. This is the same handler pointer used
in the ENET _Init.

* isEnable — Enable or disable flag.
* ringld — The ring index or ring number.
Return values
* kStatus_ Success — Succeed to enable/disable Tx reclaim.

* kStatus Fail — Fail to enable/disable Tx reclaim.
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void ENET_ReclaimTxDescriptor(ENET_Type *base, enet_handle_t *handle, uint8_t ringld)

Reclaim tx descriptors. This function is used to update the tx descriptor status and store
the tx timestamp when the 1588 feature is enabled. This is called by the transmit interupt
IRQ handler after the complete of a frame transmission.

Parameters
* base — ENET peripheral base address.

* handle — The ENET handler pointer. This is the same handler pointer used
in the ENET _Init.

* ringld — The ring index or ring number.
status_t ENET__GetRxFrame(ENET _Type *base, enet_handle_t *handle, enet_rx_frame_struct_t
*rxFrame, uint8_t ringld)
Receives one frame in specified BD ring with zero copy.
This function uses the user-defined allocation and free callbacks. Every time appli-
cation gets one frame through this function, driver stores the buffer address(es) in
enet_buffer_struct_t and allocate new buffer(s) for the BD(s). If there’s no memory buffer in

the pool, this function drops current one frame to keep the Rx frame in BD ring is as fresh
as possible.

Note: Application must provide a memory pool including at least BD number + n buffers
in order for this function to work properly, because each BD must always take one buffer
while driver is running, then other extra n buffer(s) can be taken by application. Here n
is the ceil(max_frame_length(set by RCR) / bd_rx_size(set by MRBR)). Application must also
provide an array structure in rxFrame->rxBuffArray with n index to receive one complete
frame in any case.

Parameters
* base — ENET peripheral base address.

* handle — The ENET handler pointer. This is the same handler pointer used
in the ENET _Init.

* rxFrame — The received frame information structure provided by user.
* ringld — The ring index or ring number.
Return values

* kStatus_Success — Succeed to get one frame and allocate new memory for
Rx buffer.

e kStatus_ ENET_ RxFrameEmpty — There’s no Rx frame in the BD.
* kStatus. ENET RxFrameError — There’s issue in this receiving.

* kStatus_ ENET _RxFrameDrop — There’s no new buffer memory for BD,
drop this frame.

status_t ENET _ StartTxFrame(ENET _Type *base, enet_handle_t *handle, enet_tx_frame_struct_t
*txFrame, uint8_t ringld)

Sends one frame in specified BD ring with zero copy.

This function supports scattered buffer transmit, user needs to provide the buffer array.

Note: Tx reclaim should be enabled to ensure the Tx buffer ownership can be given back
to application after Tx is over.
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Parameters
* base — ENET peripheral base address.

* handle — The ENET handler pointer. This is the same handler pointer used
in the ENET _Init.

¢ txFrame — The Tx frame structure.

* ringld — The ring index or ring number.
Return values

* kStatus_ Success — Succeed to send one frame.

* kStatus_ ENET_ TxFrameBusy — The BD is not ready for Tx or the reclaim
operation still not finishs.

* kStatus_ ENET_TxFrameOverLen — The Tx frame length is over max ether-
net frame length.

void ENET_ TransmitIRQHandler(ENET_Type *base, enet_handle_t *handle)
The transmit IRQ handler.

Parameters
* base — ENET peripheral base address.
* handle — The ENET handler pointer.

void ENET_ReceivelRQHandler(ENET_Type *base, enet_handle_t *handle)
The receive IRQ handler.

Parameters
* base — ENET peripheral base address.
* handle — The ENET handler pointer.

void ENET _ErrorIRQHandler(ENET_Type *base, enet_handle_t *handle)
Some special IRQ handler including the error, mii, wakeup irq handler.

Parameters
* base — ENET peripheral base address.
* handle — The ENET handler pointer.

void ENET _Ptp1588IRQHandler(ENET Type *base)
the common IRQ handler for the 1588 irq handler.

This is used for the 1588 timer interrupt.
Parameters
* base — ENET peripheral base address.

void ENET__CommonFrame0IRQHandler(ENET_Type *base)
the common IRQ handler for the tx/rx/error etc irq handler.

This is used for the combined tx/rx/error interrupt for single/mutli-ring (frame 0).
Parameters
* base — ENET peripheral base address.

FSL _ENET DRIVER_VERSION
Defines the driver version.

ENET_BUFFDESCRIPTOR_RX_ EMPTY_MASK
Empty bit mask.
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ENET BUFFDESCRIPTOR RX SOFTOWNER1 MASK
Software owner one mask.

ENET_BUFFDESCRIPTOR_RX_WRAP_MASK
Next buffer descriptor is the start address.
ENET_BUFFDESCRIPTOR_RX_SOFTOWNER2_ Mask
Software owner two mask.

ENET BUFFDESCRIPTOR RX LAST MASK
Last BD of the frame mask.

ENET_BUFFDESCRIPTOR_RX_MISS_MASK
Received because of the promiscuous mode.
ENET_BUFFDESCRIPTOR_RX_BROADCAST_MASK

Broadcast packet mask.
ENET_BUFFDESCRIPTOR_RX_MULTICAST_MASK

Multicast packet mask.
ENET_BUFFDESCRIPTOR_RX_LENVLIOLATE_MASK

Length violation mask.
ENET_BUFFDESCRIPTOR_RX_NOOCTET_MASK

Non-octet aligned frame mask.
ENET_BUFFDESCRIPTOR_RX_CRC_MASK

CRC error mask.

ENET BUFFDESCRIPTOR_ RX OVERRUN MASK
FIFO overrun mask.

ENET BUFFDESCRIPTOR_ RX TRUNC_ MASK
Frame is truncated mask.

ENET BUFFDESCRIPTOR TX READY MASK
Ready bit mask.

ENET_ BUFFDESCRIPTOR_TX SOFTOWENERI1 MASK
Software owner one mask.

ENET BUFFDESCRIPTOR TX WRAP MASK
Wrap buffer descriptor mask.

ENET_ BUFFDESCRIPTOR_TX SOFTOWENER2 MASK
Software owner two mask.

ENET BUFFDESCRIPTOR_ TX LAST MASK
Last BD of the frame mask.

ENET_BUFFDESCRIPTOR_TX_TRANMITCRC_MASK
Transmit CRC mask.
ENET_FRAME_MAX_ FRAMELEN
Default maximum Ethernet frame size without VLAN tag.
ENET_FRAME_VLAN_TAGLEN
Ethernet single VLAN tag size.

ENET FRAME CRC_LEN
CRC size in a frame.
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ENET_FRAME_TX_LEN_LIMITATION(X)

ENET FIFO MIN RX FULL
ENET minimum receive FIFO full.

ENET RX_ MIN_ BUFFERSIZE

ENET minimum buffer size.
ENET_PHY MAXADDRESS

Maximum PHY address.
ENET_ TX INTERRUPT

Enet Tx interrupt flag.
ENET_ RX INTERRUPT

Enet Rx interrupt flag.
ENET_TS_INTERRUPT

Enet timestamp interrupt flag.

ENET ERR_INTERRUPT
Enet error interrupt flag.

Defines the status return codes for transaction.
Values:

enumerator kStatus_ ENET _InitMemoryFail

Init fails since buffer memory is not enough.

enumerator kStatus. ENET RxFrameError
A frame received but data error happen.

enumerator kStatus. ENET RxFrameFail
Failed to receive a frame.

enumerator kStatus_ ENET RxFrameEmpty
No frame arrive.

enumerator kStatus_ ENET _RxFrameDrop

Rx frame is dropped since no buffer memory.

enumerator kStatus. ENET TxFrameOverLen
Tx frame over length.

enumerator kStatus_ ENET _TxFrameBusy
Tx buffer descriptors are under process.

enumerator kStatus  ENET TxFrameFail
Transmit frame fail.

enum enet mii mode

Defines the MII/RMII/RGMII mode for data interface between the MAC and the PHY.

Values:

enumerator kENET MiiMode
MII mode for data interface.

enumerator kENET RmiiMode
RMII mode for data interface.
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enumerator KENET RgmiiMode
RGMII mode for data interface.

enum _ enet_ mii_speed
Defines the 10/100/1000 Mbps speed for the MII data interface.
Notice: “kENET_MiiSpeed1000M” only supported when mii mode is “kENET_RgmiiMode”.
Values:

enumerator kKENET MiiSpeed10M
Speed 10 Mbps.

enumerator kKENET_MiiSpeed100M
Speed 100 Mbps.

enumerator kKENET MiiSpeed1000M
Speed 1000M bps.

enum _ enet_ mii_duplex
Defines the half or full duplex for the MII data interface.
Values:

enumerator kKENET MiiHalfDuplex
Half duplex mode.

enumerator KENET MiiFullDuplex
Full duplex mode.

enum enet mii write
Define the MII opcode for normal MDIO_CLAUSES_22 Frame.
Values:
enumerator kENET _MiiWriteNoCompliant
Write frame operation, but not MII-compliant.

enumerator kENET MiiWriteValidFrame
Write frame operation for a valid MII management frame.

enum _enet mii read
Defines the read operation for the MII management frame.
Values:
enumerator kENET MiiReadValidFrame
Read frame operation for a valid MII management frame.

enumerator kENET _MiiReadNoCompliant
Read frame operation, but not MII-compliant.
enum _ enet_ mii_extend_opcode
Define the MII opcode for extended MDIO_CLAUSES_45 Frame.
Values:
enumerator kENET _MiiAddrWrite_ C45
Address Write operation.
enumerator kKENET _MiiWriteFrame_ C45
Write frame operation for a valid MII management frame.

enumerator kENET MiiReadFrame C45
Read frame operation for a valid MII management frame.
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enum _ enet_ special__control_flag

Defines a special configuration for ENET MAC controller.

These control flags are provided for special user requirements. Normally, these control
flags are unused for ENET initialization. For special requirements, set the flags to mac-
SpecialConfig in the enet_config_t. The KENET_ControlStoreAndFwdDisable is used to dis-
able the FIFO store and forward. FIFO store and forward means that the FIFO read/send is
started when a complete frame is stored in TX/RX FIFO. If this flag is set, configure rxFifo-

FullThreshold and txFifoWatermark in the enet_config t.

Values:

enumerator kENET ControlFlowControlEnable
Enable ENET flow control: pause frame.

enumerator kENET ControlRxPayloadCheckEnable

Enable ENET receive payload length check.

enumerator kENET ControlRxPadRemoveEnable
Padding is removed from received frames.

enumerator kENET ControlRxBroadCastRejectEnable

Enable broadcast frame reject.

enumerator kENET ControlMacAddrInsert
Enable MAC address insert.

enumerator kKENET ControlStoreAndFwdDisable
Enable FIFO store and forward.

enumerator kENET ControlSMIPreambleDisable
Enable SMI preamble.

enumerator kENET ControlPromiscuousEnable
Enable promiscuous mode.

enumerator KENET ControlMIILoopEnable
Enable ENET MII loop back.

enumerator kENET ControlVLANTagEnable
Enable normal VLAN (single vlan tag).

enumerator kENET ControlSVLANEnable
Enable S-VLAN.

enumerator kKENET__ControlVLANUseSecondTag

Enable extracting the second vlan tag for further processing.

enum _ enet_ interrupt_ enable

List of interrupts supported by the peripheral. This enumeration uses one-bit encoding to
allow a logical OR of multiple members. Members usually map to interrupt enable bits in

one or more peripheral registers.
Values:

enumerator kKENET BabrInterrupt

Babbling receive error interrupt source
enumerator kKENET BabtInterrupt

Babbling transmit error interrupt source

enumerator KENET GraceStopInterrupt
Graceful stop complete interrupt source
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enumerator KENET TxFramelnterrupt
TX FRAME interrupt source

enumerator kENET _TxBufferInterrupt
TX BUFFER interrupt source

enumerator KENET RxFramelnterrupt
RX FRAME interrupt source
enumerator kENET RxBufferInterrupt
RX BUFFER interrupt source
enumerator KENET Miilnterrupt
MII interrupt source
enumerator kKENET EBusERInterrupt
Ethernet bus error interrupt source
enumerator kENET LateCollisionInterrupt
Late collision interrupt source
enumerator KENET RetryLimitInterrupt
Collision Retry Limit interrupt source
enumerator kENET__UnderrunInterrupt
Transmit FIFO underrun interrupt source
enumerator KENET PayloadRxInterrupt
Payload Receive error interrupt source
enumerator kENET__WakeuplInterrupt
WAKEUP interrupt source
enumerator KENET TsAvaillnterrupt
TS AVAIL interrupt source for PTP

enumerator kENET _TsTimerInterrupt
TS WRAP interrupt source for PTP

enum enet event

Defines the common interrupt event for callback use.
Values:

enumerator kENET RxEvent
Receive event.
enumerator kENET TxEvent
Transmit event.
enumerator kENET ErrEvent
Error event: BABR/BABT/EBERR/LC/RL/UN/PLR .
enumerator KENET WakeUpEvent
Wake up from sleep mode event.
enumerator KENET TimeStampEvent
Time stamp event.

enumerator kENET TimeStampAvailEvent
Time stamp available event.
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enum _ enet__idle_ slope

Defines certain idle slope for bandwidth fraction.

Values:
enumerator KENET IdleSlopel

The bandwidth fraction is about 0.002.

enumerator KENET IdleSlope2

The bandwidth fraction is about 0.003.

enumerator KENET IdleSlope4

The bandwidth fraction is about 0.008.

enumerator KENET IdleSlope8
The bandwidth fraction is about 0.02.

enumerator KENET IdleSlopel6
The bandwidth fraction is about 0.03.

enumerator KENET IdleSlope32
The bandwidth fraction is about 0.06.

enumerator KENET IdleSlope64
The bandwidth fraction is about 0.11.

enumerator kENET _ IdleSlopel28
The bandwidth fraction is about 0.20.

enumerator KENET IdleSlope256
The bandwidth fraction is about 0.33.

enumerator KENET IdleSlope384
The bandwidth fraction is about 0.43.

enumerator kENET IdleSlope512
The bandwidth fraction is about 0.50.

enumerator KENET IdleSlope640
The bandwidth fraction is about 0.56.

enumerator KENET IdleSlope768
The bandwidth fraction is about 0.60.

enumerator KENET IdleSlope896
The bandwidth fraction is about 0.64.

enumerator kKENET _IdleSlopel024
The bandwidth fraction is about 0.67.

enumerator KENET IdleSlopel152
The bandwidth fraction is about 0.69.

enumerator KENET _IdleSlopel280
The bandwidth fraction is about 0.71.

enumerator KENET _IdleSlope1408
The bandwidth fraction is about 0.73.

enumerator kENET IdleSlopel536
The bandwidth fraction is about 0.75.

234

Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

enum _enet_tx_accelerator
Defines the transmit accelerator configuration.

Note that the hardware does not insert ICMPv6 protocol checksums as mentioned in errata
ERR052152.

Values:

enumerator kENET TxAccellsShift16Enabled
Transmit FIFO shift-16.
enumerator kKENET TxAccellpCheckEnabled
Insert IP header checksum.
enumerator kKENET TxAccelProtoCheckEnabled
Insert protocol checksum (TCP, UDP, ICMPv4).
enum enet rx_accelerator

Defines the receive accelerator configuration.

Note that the hardware does not validate ICMPv6 protocol checksums as mentioned in er-
rata ERR052152.

Values:

enumerator kKENET RxAccelPadRemoveEnabled
Padding removal for short IP frames.
enumerator kENET RxAccellpCheckEnabled
Discard with wrong IP header checksum.
enumerator kKENET RxAccelProtoCheckEnabled
Discard with wrong protocol checksum (TCP, UDP, ICMPv4).
enumerator kKENET RxAccelMacCheckEnabled
Discard with Mac layer errors.
enumerator kENET RxAccelisShift16Enabled
Receive FIFO shift-16.
typedef enum _enet_mii_mode enet_ mii_mode_t
Defines the MII/RMII/RGMII mode for data interface between the MAC and the PHY.
typedef enum _enet_mii_speed enet_ mii_speed_ t
Defines the 10/100/1000 Mbps speed for the MII data interface.
Notice: “kENET_MiiSpeed1000M” only supported when mii mode is “kENET_RgmiiMode”.
typedef enum _enet_mii_duplex enet_mii_duplex_t
Defines the half or full duplex for the MII data interface.
typedef enum _enet_mii_write enet_ mii_ write_t
Define the MII opcode for normal MDIO_CLAUSES_22 Frame.
typedef enum _enet_mii_read enet_mii_read_t
Defines the read operation for the MII management frame.

typedef enum _enet_mii_extend_opcode enet_mii_extend_opcode
Define the MII opcode for extended MDIO_CLAUSES_45 Frame.
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typedef enum _enet_special_control_flag enet_ special_control_flag_t
Defines a special configuration for ENET MAC controller.
These control flags are provided for special user requirements. Normally, these control
flags are unused for ENET initialization. For special requirements, set the flags to mac-
SpecialConfig in the enet_config_t. The KENET_ControlStoreAndFwdDisable is used to dis-
able the FIFO store and forward. FIFO store and forward means that the FIFO read/send is
started when a complete frame is stored in TX/RX FIFO. If this flag is set, configure rxFifo-
FullThreshold and txFifoWatermark in the enet_config t.

typedef enum _enet_interrupt_enable enet_ interrupt_ enable_ t
List of interrupts supported by the peripheral. This enumeration uses one-bit encoding to
allow a logical OR of multiple members. Members usually map to interrupt enable bits in
one or more peripheral registers.

typedef enum _enet_event enet_ event_ t
Defines the common interrupt event for callback use.

typedef enum _enet_idle_slope enet_idle_slope_t
Defines certain idle slope for bandwidth fraction.

typedef enum _enet_tx_accelerator enet_ tx_ accelerator_t
Defines the transmit accelerator configuration.

Note that the hardware does not insert ICMPv6 protocol checksums as mentioned in errata
ERR052152.

typedef enum _enet_rx_accelerator enet_ rx_ accelerator_t

Defines the receive accelerator configuration.

Note that the hardware does not validate ICMPv6 protocol checksums as mentioned in er-
rata ERR052152.

typedef struct _enet_rx_bd_struct enet_rx_bd_ struct_t
Defines the receive buffer descriptor structure for the little endian system.
typedef struct _enet_tx_bd_struct enet_tx_bd_ struct_t
Defines the enhanced transmit buffer descriptor structure for the little endian system.
typedef struct _enet_data_error_stats enet_ data_ error_ stats_t
Defines the ENET data error statistics structure.
typedef struct _enet_rx_frame_error enet_rx_ frame_error_t
Defines the Rx frame error structure.
typedef struct _enet_transfer_stats enet_ transfer_stats_t
Defines the ENET transfer statistics structure.
typedef struct enet_frame_info enet_ frame_info_t
Defines the frame info structure.
typedef struct _enet_tx_dirty_ring enet_ tx_ dirty_ring t
Defines the ENET transmit dirty addresses ring/queue structure.
typedef void *(*enet_rx_alloc_ callback_t)(ENET_Type *base, void *userData, uint8_t ringld)
Defines the ENET Rx memory buffer alloc function pointer.

typedef void (Yenet_rx_free_callback t)(ENET_Type *base, void *buffer, void *userData, uint8_t
ringld)

Defines the ENET Rx memory buffer free function pointer.
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typedef struct _enet_buffer_config enet_ buffer_ config_t
Defines the receive buffer descriptor configuration structure.

Note that for the internal DMA requirements, the buffers have a corresponding alignment
requirements.

a. The aligned receive and transmit buffer size must be evenly divisible by
ENET BUFF_ALIGNMENT. when the data buffers are in cacheable region when
cache is enabled, all those size should be aligned to the maximum value of
“ENET_BUFF_ALIGNMENT” and the cache line size.

b. The aligned transmit and receive buffer descriptor start address must be at
least 64 bit aligned. @ However, it’s recommended to be evenly divisible by
ENET_BUFF_ALIGNMENT. buffer descriptors should be put in non-cacheable region
when cache is enabled.

c. The aligned transmit and receive data buffer start address must be evenly divisible
by ENET_BUFF_ALIGNMENT. Receive buffers should be continuous with the total size
equal to “rkBdNumber * rxBuffSizeAlign”. Transmit buffers should be continuous with
the total size equal to “txBdNumber * txBuffSizeAlign”. when the data buffers are in
cacheable region when cache is enabled, all those size should be aligned to the maxi-
mum value of “ENET_BUFF_ALIGNMENT” and the cache line size.

typedef struct _enet_intcoalesce_config enet_ intcoalesce config t
Defines the interrupt coalescing configure structure.

typedef struct _enet_avb_config enet_avb_config_t
Defines the ENET AVB Configure structure.

This is used for to configure the extended ring 1 and ring 2.

a. The classification match format is (CMP3 « 12) | (CMP2 « 8) | (CMP1 « 4) | CMPO. com-
posed of four 3-bit compared VLAN priority field cmpO~cmp3, cm0 ~ cmp3 are used in
parallel.

If CMP1,2,3 are not unused, please set them to the same value as CMPO.

a. The idleSlope is used to calculate the Band Width fraction, BW fraction = 1/ (1 +
512/idleSlope). For avb configuration, the BW fraction of Class 1 and Class 2 combined
must not exceed 0.75.

typedef struct _enet_handle enet_ handle_t

typedef void (*enet_ callback t)(ENET_Type *base, enet_handle_t *handle, enet_event_t event,
enet_frame_info_t *framelnfo, void *userData)

ENET callback function.

typedef struct _enet_config enet_ config_t
Defines the basic configuration structure for the ENET device.

Note:

a. macSpecialConfig is used for a special control configuration, A logical OR of
“enet_special_control_flag t”. For a special configuration for MAC, set this parameter
to 0.

b. txWatermark is used for a cut-through operation. It is in steps of 64 bytes: 0/1 - 64
bytes written to TX FIFO before transmission of a frame begins. 2 - 128 bytes written
to TX FIFO .... 3 - 192 bytes written to TX FIFO .... The maximum of txWatermark is
0x2F - 4032 bytes written to TX FIFO .... txWatermark allows minimizing the transmit
latency to set the txWatermark to 0 or 1 or for larger bus access latency 3 or larger due
to contention for the system bus.

c. rxFifoFullThreshold is similar to the txWatermark for cut-through operation in RX. It
is in 64-bit words. The minimum is ENET FIFO_MIN_RX FULL and the maximum is
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OxFF. If the end of the frame is stored in FIFO and the frame size if smaller than the
txWatermark, the frame is still transmitted. The rule is the same for rxFifoFullThresh-
old in the receive direction.

. When “kENET_ControlFlowControlEnable” is set in the macSpecialConfig, ensure that

the pauseDuration, rxFifoEmptyThreshold, and rxFifoStatEmptyThreshold are set for
flow control enabled case.

. When “kENET_ControlStoreAndFwdDisabled” is set in the macSpecialConfig, ensure

that the rxFifoFullThreshold and txFifoWatermark are set for store and forward dis-
able.

. The rxAccelerConfig and txAccelerConfig default setting with 0 - accelerator are dis-

abled. The “enet_tx_accelerator_t” and “enet_rx_accelerator_t” are recommended
to be used to enable the transmit and receive accelerator. After the accelera-
tors are enabled, the store and forward feature should be enabled. As a result,
KENET_ControlStoreAndFwdDisabled should not be set.

g. The intCoalesceCfg can be used in the rx or tx enabled cases to decrese the CPU loading.

typedef struct _enet_tx_bd_ring enet_tx_ bd_ring t

Defines the ENET transmit buffer descriptor ring/queue structure.

typedef struct _enet_rx_bd_ring enet_rx_bd_ring t

Defines the ENET receive buffer descriptor ring/queue structure.

typedef struct _enet_buffer_struct enet_ buffer struct_t

typedef struct _enet_rx_frame_attribute_struct enet_rx_ frame_ attribute_ t

typedef struct _enet_rx_frame_struct enet_rx_ frame_ struct_t

typedef struct _enet_tx_frame_struct enet_ tx_ frame_struct_t

typedef void (Yenet_isr_ t)(ENET _Type *base, enet_handle_t *handle)

Define interrupt IRQ handler.

const clock_ip_name_t s_enetClock[]

Pointers to enet clocks for each instance.

const clock_ip_name_t s_enetExtraClock[]

uint32_t ENET GetInstance(ENET_Type *base)

Get the ENET instance from peripheral base address.

Parameters
* base — ENET peripheral base address.

Returns
ENET instance.

ENET_BUFFDESCRIPTOR_RX_ERR_MASK

Defines the receive error status flag mask.

struct enet rx_bd_ struct

#include <fsl_enet.h> Defines the receive buffer descriptor structure for the little endian
system.

Public Members

uint16_t length

Buffer descriptor data length.
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uint16_t control
Buffer descriptor control and status.

uint32_t buffer
Data buffer pointer.

struct enet tx bd_struct

#include <fsl_enet.h> Defines the enhanced transmit buffer descriptor structure for the little
endian system.

Public Members
uint16_t length
Buffer descriptor data length.

uint16_t control
Buffer descriptor control and status.

uint32_t buffer
Data buffer pointer.

struct enet data_error_stats
#include <fsl_enet.h> Defines the ENET data error statistics structure.

Public Members
uint32_t statsRxLenGreaterErr
Receive length greater than RCR[MAX_FL].

uint32_t statsRxAlignErr
Receive non-octet alignment/

uint32_t statsRxFcsErr
Receive CRC error.

uint32_t statsRxOverRunErr
Receive over run.

uint32_t statsRxTruncateErr
Receive truncate.

struct enet rx_frame error
#include <fsl_enet.h> Defines the Rx frame error structure.

Public Members
bool statsRxTruncateErr
Receive truncate.

bool statsRxOverRunErr
Receive over run.

bool statsRxFcsErr
Receive CRC error.

bool statsRxAlignErr
Receive non-octet alignment.
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bool statsRxLenGreaterErr
Receive length greater than RCR[MAX_FL].

struct enet transfer stats
#include <fsl_enet.h> Defines the ENET transfer statistics structure.

Public Members
uint32_t statsRxFrameCount
Rx frame number.

uint32_t statsRxFrameOk
Good Rx frame number.

uint32_t statsRxCrcErr
Rx frame number with CRC error.

uint32_t statsRxAlignErr

Rx frame number with alignment error.
uint32_t statsRxDroplnvalidSFD

Dropped frame number due to invalid SFD.

uint32_t statsRxFifoOverflowErr
Rx FIFO overflow count.

uint32_t statsTxFrameCount
Tx frame number.

uint32_t statsTxFrameOk
Good Tx frame number.

uint32_t statsTxCrcAlignErr
The transmit frame is error.

uint32_t statsTxFifoUnderRunErr
Tx FIFO underrun count.

struct enet_ frame info
#include <fsl_enet.h> Defines the frame info structure.

Public Members
void *context
User specified data

struct _enet_ tx_ dirty_ring
#include <fsl_enet.h> Defines the ENET transmit dirty addresses ring/queue structure.

Public Members
enet_frame_info_t *txDirtyBase
Dirty buffer descriptor base address pointer.

uint16_t txGenldx
tX generate index.

uint16_t txConsumlIdx
tx consume index.

240 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

uint16_t txRingLen

tx ring length.
bool isFull

tx ring is full flag.

struct _enet_ buffer config
#include <fsl_enet.h> Defines the receive buffer descriptor configuration structure.

Note that for the internal DMA requirements, the buffers have a corresponding alignment
requirements.

a. The aligned receive and transmit buffer size must be evenly divisible by
ENET BUFF_ALIGNMENT. when the data buffers are in cacheable region when
cache is enabled, all those size should be aligned to the maximum value of
“ENET_BUFF_ALIGNMENT” and the cache line size.

b. The aligned transmit and receive buffer descriptor start address must be at
least 64 bit aligned. @ However, it’s recommended to be evenly divisible by
ENET_BUFF_ALIGNMENT. buffer descriptors should be put in non-cacheable region
when cache is enabled.

c. The aligned transmit and receive data buffer start address must be evenly divisible
by ENET_BUFF_ALIGNMENT. Receive buffers should be continuous with the total size
equal to “rxBdNumber * rxBuffSizeAlign”. Transmit buffers should be continuous with
the total size equal to “txBdNumber * txBuffSizeAlign”. when the data buffers are in
cacheable region when cache is enabled, all those size should be aligned to the maxi-
mum value of “ENET_BUFF_ALIGNMENT” and the cache line size.

Public Members
uint16_t rxBdNumber
Receive buffer descriptor number.
uint16_t txBdNumber
Transmit buffer descriptor number.
uint16_t rxBuffSizeAlign
Aligned receive data buffer size.
uint16_t txBuffSizeAlign
Aligned transmit data buffer size.
volatile enet_rx_bd_struct_t *rxBdStartAddrAlign
Aligned receive buffer descriptor start address: should be non-cacheable.
volatile enet_tx_bd_struct_t *txBdStartAddrAlign
Aligned transmit buffer descriptor start address: should be non-cacheable.
uint8_t *rxBufferAlign
Receive data buffer start address.
uint8_t *txBufferAlign
Transmit data buffer start address.
bool rxMaintainEnable
Receive buffer cache maintain.

bool txMaintainEnable
Transmit buffer cache maintain.
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enet_frame_info_t *txFramelnfo
Transmit frame information start address.

struct _enet_ intcoalesce_ config
#include <fsl_enet.h> Defines the interrupt coalescing configure structure.

Public Members

uint8_t txCoalesceFrameCount[1]
Transmit interrupt coalescing frame count threshold.

uint16_t txCoalesceTimeCount[1]
Transmit interrupt coalescing timer count threshold.

uint8_t rxCoalesceFrameCount[1]
Receive interrupt coalescing frame count threshold.

uint16_t rxCoalesceTimeCount[1]
Receive interrupt coalescing timer count threshold.

struct _enet_ avb_ config
#include <fsl_enet.h> Defines the ENET AVB Configure structure.

This is used for to configure the extended ring 1 and ring 2.

a. The classification match format is (CMP3 « 12) | (CMP2 « 8) | (CMP1 « 4) | CMPO. com-
posed of four 3-bit compared VLAN priority field cmmp0O~cmp3, cmO ~ cmp3 are used in
parallel.

If CMP1,2,3 are not unused, please set them to the same value as CMP0.

a. The idleSlope is used to calculate the Band Width fraction, BW fraction =1/ (1 +
512/idleSlope). For avb configuration, the BW fraction of Class 1 and Class 2 combined
must not exceed 0.75.

Public Members

uint16_t rxClassifyMatch[1 - 1]
The classification match value for the ring.

enet_idle_slope_t idleSlope[1 - 1]
The idle slope for certian bandwidth fraction.

struct _enet_ config
#include <fsl_enet.h> Defines the basic configuration structure for the ENET device.

Note:

a. macSpecialConfig is used for a special control configuration, A logical OR of
“enet_special_control_flag t”. For a special configuration for MAC, set this parameter
to 0.

b. txWatermark is used for a cut-through operation. It is in steps of 64 bytes: 0/1 - 64
bytes written to TX FIFO before transmission of a frame begins. 2 - 128 bytes written
to TX FIFO .... 3 - 192 bytes written to TX FIFO .... The maximum of txWatermark is
0x2F - 4032 bytes written to TX FIFO .... txWatermark allows minimizing the transmit
latency to set the txWatermark to 0 or 1 or for larger bus access latency 3 or larger due
to contention for the system bus.

c. rxFifoFullThreshold is similar to the txWatermark for cut-through operation in RX. It
is in 64-bit words. The minimum is ENET_FIFO_MIN RX FULL and the maximum is
OxFF. If the end of the frame is stored in FIFO and the frame size if smaller than the
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txWatermark, the frame is still transmitted. The rule is the same for rxFifoFullThresh-
old in the receive direction.

d. When “KENET_ControlFlowControlEnable” is set in the macSpecialConfig, ensure that
the pauseDuration, rxFifoEmptyThreshold, and rxFifoStatEmptyThreshold are set for
flow control enabled case.

e. When “kENET_ControlStoreAndFwdDisabled” is set in the macSpecialConfig, ensure
that the rxFifoFullThreshold and txFifoWatermark are set for store and forward dis-
able.

f. The rxAccelerConfig and txAccelerConfig default setting with 0 - accelerator are dis-
abled. The “enet_tx_accelerator_t” and “enet_rx_accelerator_t” are recommended
to be used to enable the transmit and receive accelerator. After the accelera-
tors are enabled, the store and forward feature should be enabled. As a result,
KENET_ControlStoreAndFwdDisabled should not be set.

g. The intCoalesceCfg can be used in the rx or tx enabled cases to decrese the CPU loading.

Public Members

uint32_t macSpecialConfig
Mac special configuration. A logical OR of “enet_special_control_flag_t”.

uint32_t interrupt
Mac interrupt source. A logical OR of “enet_interrupt_enable_t”.

uint16_t rxMaxFrameLen
Receive maximum frame length.

enet_mii_mode_t miiMode
MII mode.

enet_mii_speed_t miiSpeed
MII Speed.

enet_mii_duplex_t miiDuplex
MII duplex.

uint8_t rxAccelerConfig
Receive accelerator; A logical OR of “enet_rx_accelerator_t”.

uint8_t txAccelerConfig
Transmit accelerator, A logical OR of “enet_rx_accelerator_t”.

uint16_t pauseDuration
For flow control enabled case: Pause duration.

uint8_t rxFifoEmptyThreshold
For flow control enabled case: when RX FIFO level reaches this value, it makes MAC
generate XOFF pause frame.

uint8_t rxFifoStatEmptyThreshold

For flow control enabled case: number of frames in the receive FIFO, independent of
size, that can be accept. If the limit is reached, reception continues and a pause frame
is triggered.

uint8_t rxFifoFullThreshold

For store and forward disable case, the data required in RX FIFO to notify the MAC
receive ready status.
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uint8_t txFifoWatermark

For store and forward disable case, the data required in TX FIFO before a frame trans-
mit start.

enet_intcoalesce_config t *intCoalesceCfg
If the interrupt coalsecence is not required in the ring n(0,1,2), please set to NULL.

uint8_t ringNum
Number of used rings. default with 1 &#8212; single ring.

enet_rx_alloc_callback_t rxBuffAlloc
Callback function to alloc memory, must be provided for zero-copy Rx.

enet_rx_free_callback_t rxBuffFree
Callback function to free memory, must be provided for zero-copy Rx.

enet_callback _t callback
General callback function.

void *userData
Callback function parameter.

struct _enet_tx_bd_ring
#include <fsl_enet.h> Defines the ENET transmit buffer descriptor ring/queue structure.

Public Members
volatile enet_tx_bd_struct_t *txBdBase
Buffer descriptor base address pointer.

uint16_t txGenldx
The current available transmit buffer descriptor pointer.

uint16_t txConsumlIdx
Transmit consume index.

volatile uint16_t txDescUsed
Transmit descriptor used number.

uint16_t txRingLen
Transmit ring length.

struct _enet_rx_bd_ ring
#include <fsl_enet.h> Defines the ENET receive buffer descriptor ring/queue structure.

Public Members
volatile enet_rx_bd_struct_t *rxBdBase
Buffer descriptor base address pointer.
uint16_t rxGenldx
The current available receive buffer descriptor pointer.

uint16_t rxRingLen
Receive ring length.

struct _enet_handle
#include <fsl_enet.h> Defines the ENET handler structure.
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Public Members
enet_rx_bd_ring t rxBdRing[1]
Receive buffer descriptor.
enet_tx_bd_ring t txBdRing[1]
Transmit buffer descriptor.
uint16_t rxBuffSizeAlign[1]
Receive buffer size alignment.
uint16_t txBuffSizeAlign[1]
Transmit buffer size alignment.
bool rxMaintainEnable[1]
Receive buffer cache maintain.

bool txMaintainEnable[1]

Transmit buffer cache maintain.
uint8_t ringNum

Number of used rings.

enet_callback _t callback
Callback function.

void *userData

Callback function parameter.
enet_tx_dirty_ring t txDirtyRing[1]

Ring to store tx frame information.
bool txReclaimEnable[1]

Tx reclaim enable flag.
enet_rx_alloc_callback_t rxBuffAlloc

Callback function to alloc memory for zero copy Rx.
enet_rx_free_callback_t rxBuffFree

Callback function to free memory for zero copy Rx.
uint8_t multicastCount[64]

Multicast collisions counter

struct enet buffer struct
#include <fsl_enet.h>

Public Members
void *buffer
The buffer store the whole or partial frame.

uint16_t length
The byte length of this buffer.

struct enet rx_frame attribute struct
#include <fsl_enet.h>
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Public Members
bool promiscuous
This frame is received because of promiscuous mode.

struct enet rx frame struct
#include <fsl_enet.h>

Public Members
enet_buffer_struct_t *rxBuffArray
Rx frame buffer structure.

uint16_t totLen
Rx frame total length.

enet_rx_frame_attribute_t rxAttribute
Rx frame attribute structure.

enet_rx_frame_error._t rxFrameError
Rx frame error.

struct enet_tx_frame struct
#include <fsl_enet.h>

Public Members
enet_buffer_struct_t *txBuffArray
Tx frame buffer structure.

uint32_t txBuffNum
Buffer number of this Tx frame.

void *context

Driver reclaims and gives it in Tx over callback, usually store network packet header.

2.14 FLEXCOMM: FLEXCOMM Driver

2.15 FLEXCOMM Driver

FSL FLEXCOMM _ DRIVER_VERSION
FlexCOMM driver version 2.0.2.

enum FLEXCOMM_PERIPH T
FLEXCOMM peripheral modes.
Values:
enumerator FLEXCOMM_PERIPH NONE
No peripheral
enumerator FLEXCOMM _PERIPH USART
USART peripheral

enumerator FLEXCOMM PERIPH SPI
SPI Peripheral
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enumerator FLEXCOMM _PERIPH_ 12C
I2C Peripheral

enumerator FLEXCOMM PERIPH 12S TX
I2S TX Peripheral

enumerator FLEXCOMM_PERIPH I12S RX
I2S RX Peripheral

typedef void (*flexcomm_ irq handler_t)(void *base, void *handle)
Typedef for interrupt handler.

IRQn_Type const kFlexcommIrgs[]
Array with IRQ number for each FLEXCOMM module.

uint32_t FLEXCOMM_ GetInstance(void *base)
Returns instance number for FLEXCOMM module with given base address.

status_t FLEXCOMM_ Init(void *base, FLEXCOMM_PERIPH_T periph)
Initializes FLEXCOMM and selects peripheral mode according to the second parameter.

void FLEXCOMM__SetIRQHandler(void *base, flexcomm_irq_handler._t handler, void
*flexcommHandle)

Sets IRQ handler for given FLEXCOMM module. It is used by drivers register IRQ handler
according to FLEXCOMM mode.

2.16 FLEXSPI: Flexible Serial Peripheral Interface Driver

uint32_t FLEXSPI_GetlInstance(FLEXSPI_Type *base)
Get the instance number for FLEXSPI.

Parameters
* base — FLEXSPI base pointer.

status_t FLEXSPI_ CheckAndClearError(FLEXSPI_Type *base, uint32_t status)
Check and clear IP command execution errors.

Parameters
* base — FLEXSPI base pointer.
* status — interrupt status.

void FLEXSPI_Init(FLEXSPI_Type *base, const flexspi_config_t *config)
Initializes the FLEXSPI module and internal state.

This function enables the clock for FLEXSPI and also configures the FLEXSPI with the input
configure parameters. Users should call this function before any FLEXSPI operations.

Parameters
* base — FLEXSPI peripheral base address.
* config — FLEXSPI configure structure.

void FLEXSPI GetDefaultConfig(flexspi_config_t *config)
Gets default settings for FLEXSPI.

Parameters

* config — FLEXSPI configuration structure.
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void FLEXSPI_ Deinit(FLEXSPI_Type *base)
Deinitializes the FLEXSPI module.

Clears the FLEXSPI state and FLEXSPI module registers.
Parameters
* base — FLEXSPI peripheral base address.

void FLEXSPI UpdateDIlValue(FLEXSPI_Type *base, flexspi_device_config t *config,
flexspi_port_t port)

Update FLEXSPI DLL value depending on currently flexspi root clock.
Parameters
* base — FLEXSPI peripheral base address.
* config — Flash configuration parameters.
* port — FLEXSPI Operation port.

void FLEXSPI_ SetFlashConfig(FLEXSPI_Type *base, flexspi_device_config t *config,
flexspi_port_t port)

Configures the connected device parameter.

This function configures the connected device relevant parameters, such as the size, com-
mand, and so on. The flash configuration value cannot have a default value. The user needs
to configure it according to the connected device.

Parameters
* base — FLEXSPI peripheral base address.
* config — Flash configuration parameters.
¢ port — FLEXSPI Operation port.

void FLEXSPI SoftwareReset(FLEXSPI_Type *base)
Software reset for the FLEXSPI logic.

This function sets the software reset flags for both AHB and buffer domain and resets both
AHB buffer and also IP FIFOs.

Parameters
* base — FLEXSPI peripheral base address.

static inline void FLEXSPI Enable(FLEXSPI_Type *base, bool enable)
Enables or disables the FLEXSPI module.

Parameters
* base — FLEXSPI peripheral base address.
* enable — True means enable FLEXSPI, false means disable.

static inline void FLEXSPI_ EnableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Enables the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
* mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ DisableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Disable the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
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» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ EnableTxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Tx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline void FLEXSPI_ EnableRxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Rx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline uint32_t FLEXSPI_ GetTxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP tx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The - tx fifo address.

static inline uint32_t FLEXSPI_ GetRxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP rx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The — rx fifo address.

static inline void FLEXSPI_ ResetFifos(FLEXSPI_Type *base, bool txFifo, bool rxFifo)
Clears the FLEXSPI IP FIFO logic.

Parameters
* base — FLEXSPI peripheral base address.
* txFifo — Pass true to reset TX FIFO.
* rxFifo — Pass true to reset RX FIFO.

static inline void FLEXSPI GetFifoCounts(FLEXSPI_Type *base, size_t *txCount, size_t
*rxCount)

Gets the valid data entries in the FLEXSPI FIFOs.
Parameters
* base — FLEXSPI peripheral base address.

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

* rxCount — [out] Pointer through which the current number of bytes in the
receive FIFO is returned. Pass NULL if this value is not required.
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static inline uint32_t FLEXSPI_ GetInterruptStatusFlags(FLEXSPI_Type *base)
Get the FLEXSPI interrupt status flags.

Parameters
* base — FLEXSPI peripheral base address.

Return values
interrupt — status flag, use status flag to AND flexspi_flags_t could get the related
status.

static inline void FLEXSPI_ ClearInterruptStatusFlags(FLEXSPI_Type *base, uint32_t mask)
Get the FLEXSPI interrupt status flags.
Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_GetDatalLearningPhase(FLEXSPI_Type *base, uint8_t *portAPhase,
uint8_t *portBPhase)

Gets the sampling clock phase selection after Data Learning.
Parameters
* base — FLEXSPI peripheral base address.

» portAPhase — Pointer to a uint8_t type variable to receive the selected clock
phase on PORTA.

* portBPhase — Pointer to a uint8_t type variable to receive the selected clock
phase on PORTB.

static inline flexspi_arb_command_source_t FLEXSPI__GetArbitratorCommandSource(FLEXSPI_Type
*hase)

Gets the trigger source of current command sequence granted by arbitrator.
Parameters
* base — FLEXSPI peripheral base address.

Return values
trigger — source of current command sequence.

static inline flexspi_ip_error_code_t FLEXSPI__GetIPCommandErrorCode(FLEXSPI_Type *base,
uint8_t *index)

Gets the error code when IP command error detected.
Parameters
* base — FLEXSPI peripheral base address.

* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.

Return values
error — code when IP command error detected.

static inline flexspi_ahb_error_code_t FLEXSPI GetAHBCommandErrorCode(FLEXSPI_Type
*base, uint8_t
*index)

Gets the error code when AHB command error detected.
Parameters

* base — FLEXSPI peripheral base address.
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* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.

Return values
error — code when AHB command error detected.

static inline bool FLEXSPI GetBusldleStatus(FLEXSPI_Type *base)
Returns whether the bus is idle.

Parameters

* base — FLEXSPI peripheral base address.
Return values

* true — Bus is idle.

* false — Bus is busy.

void FLEXSPI_UpdateRxSampleClock(FLEXSPI_Type *base, flexspi_read_sample_clock_t
clockSource)

Update read sample clock source.
Parameters
* base — FLEXSPI peripheral base address.
* clockSource — clockSource of type flexspi_read_sample_clock_t

void FLEXSPI UpdateLUT(FLEXSPI _Type *base, uint32_t index, const uint32_t *cmd, uint32_t
count)

Updates the LUT table.
Parameters
* base — FLEXSPI peripheral base address.

* index — From which index start to update. It could be any index of the LUT
table, which also allows user to update command content inside a com-
mand. Each command consists of up to 8 instructions and occupy 4*32-bit
memory.

» cmd — Command sequence array.
* count — Number of sequences.

static inline void FLEXSPI_ WriteData(FLEXSPI_Type *base, uint32_t data, uint8_t fifoIndex)
Writes data into FIFO.

Parameters
* base — FLEXSPI peripheral base address
* data — The data bytes to send
¢ fifoIndex — Destination fifo index.

static inline uint32_t FLEXSPI_ ReadData(FLEXSPI_Type *base, uint8_t fifoIndex)
Receives data from data FIFO.

Parameters
* base — FLEXSPI peripheral base address
* fifoIndex — Source fifo index.

Returns
The data in the FIFO.
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status_t FLEXSPI_ WriteBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Sends a buffer of data bytes using blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer — The data bytes to send

* size — The number of data bytes to send
Return values

* kStatus_ Success — write success without error

* kStatus. FLEXSPI SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — IP command grant timeout
detected

status_t FLEXSPI_ReadBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Receives a buffer of data bytes using a blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer — The data bytes to send

* size — The number of data bytes to receive
Return values

* kStatus_ Success — read success without error

* kStatus_ FLEXSPI_SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequencen er-
ror detected

* kStatus. FLEXSPI IpCommandGrantTimeout — IP command grant timeout
detected

status_t FLEXSPI _TransferBlocking(FLEXSPI_Type *base, flexspi_transfer_t *xfer)
Execute command to transfer a buffer data bytes using a blocking method.

Parameters
* base — FLEXSPI peripheral base address
* xfer — pointer to the transfer structure.
Return values

* kStatus Success — command transfer success without error
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* kStatus_ FLEXSPI_SequenceExecutionTimeout — sequence execution time-
out

* kStatus. FLEXSPI IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — I[P command grant timeout
detected

void FLEXSPI_ TransferCreateHandle(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_callback_t callback, void *userData)
Initializes the FLEXSPI handle which is used in transactional functions.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure to store the transfer state.
* callback — pointer to user callback function.

* userData — user parameter passed to the callback function.

status_t FLEXSPI_ TransferNonBlocking(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_t *xfer)
Performs a interrupt non-blocking transfer on the FLEXSPI bus.

Note: Calling the API returns immediately after transfer initiates. The user needs to
call FLEXSPI_GetTransferCount to poll the transfer status to check whether the transfer
is finished. If the return status is not kStatus_FLEXSPI_Busy, the transfer is finished. For
FLEXSPI_Read, the dataSize should be multiple of rx watermark level, or FLEXSPI could
not read data properly.

Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state.

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

* kStatus. FLEXSPI_Busy — Previous transmission still not finished.

status_t FLEXSPI_TransferGetCount(FLEXSPI_Type *base, flexspi_handle_t *handle, size_t

*count)
Gets the master transfer status during a interrupt non-blocking transfer.
Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state.

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

* kStatus_ Success — Successfully return the count.
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void FLEXSPI_ TransferAbort(FLEXSPI_Type *base, flexspi_handle_t *handle)
Aborts an interrupt non-blocking transfer early.

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

Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state

void FLEXSPI_ TransferHandleIRQ(FLEXSPI_Type *base, flexspi_handle_t *handle)
Master interrupt handler.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure.

FSL FLEXSPI DRIVER VERSION
FLEXSPI driver version.

Status structure of FLEXSPI.
Values:
enumerator kStatus_ FLEXSPI_Busy
FLEXSPI is busy
enumerator kStatus_ FLEXSPI__SequenceExecutionTimeout
Sequence execution timeout error occurred during FLEXSPI transfer.
enumerator kStatus_ FLEXSPI IpCommandSequenceError
IP command Sequence execution timeout error occurred during FLEXSPI transfer.

enumerator kStatus_ FLEXSPI IpCommandGrantTimeout
IP command grant timeout error occurred during FLEXSPI transfer.

CMD definition of FLEXSPI, use to form LUT instruction, _flexspi_command.
Values:
enumerator kFLEXSPI__Command_ STOP
Stop execution, deassert CS.
enumerator kFLEXSPI Command SDR
Transmit Command code to Flash, using SDR mode.
enumerator kFLEXSPI_ Command_RADDR_ SDR
Transmit Row Address to Flash, using SDR mode.
enumerator kFLEXSPI_ Command_ CADDR_ SDR
Transmit Column Address to Flash, using SDR mode.

enumerator kFLEXSPI Command MODE1 SDR
Transmit 1-bit Mode bits to Flash, using SDR mode.
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enumerator kKFLEXSPI_Command MODE2 SDR
Transmit 2-bit Mode bits to Flash, using SDR mode.

enumerator kFLEXSPI_Command MODE4 SDR

Transmit 4-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI_Command_ MODES SDR

Transmit 8-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI_Command_WRITE_SDR

Transmit Programming Data to Flash, using SDR mode.
enumerator kFLEXSPI _Command READ_SDR

Receive Read Data from Flash, using SDR mode.
enumerator kFLEXSPI Command LEARN_SDR

Receive Read Data or Preamble bit from Flash, SDR mode.
enumerator kFLEXSPI Command DATSZ SDR

Transmit Read/Program Data size (byte) to Flash, SDR mode.
enumerator kFLEXSPI Command DUMMY SDR

Leave data lines undriven by FlexSPI controller.
enumerator KFLEXSPI__Command DUMMY_RWDS_SDR

Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.
enumerator kKFLEXSPI_Command_DDR

Transmit Command code to Flash, using DDR mode.
enumerator kKFLEXSPI__Command RADDR_DDR

Transmit Row Address to Flash, using DDR mode.
enumerator KFLEXSPI_Command_CADDR_DDR

Transmit Column Address to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE1 DDR

Transmit 1-bit Mode bits to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE2 DDR

Transmit 2-bit Mode bits to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE4 DDR

Transmit 4-bit Mode bits to Flash, using DDR mode.
enumerator kKFLEXSPI_Command MODES8 DDR

Transmit 8-bit Mode bits to Flash, using DDR mode.
enumerator kKFLEXSPI_Command WRITE_DDR

Transmit Programming Data to Flash, using DDR mode.
enumerator kFLEXSPI Command READ DDR

Receive Read Data from Flash, using DDR mode.
enumerator kFLEXSPI Command LEARN DDR

Receive Read Data or Preamble bit from Flash, DDR mode.
enumerator kFLEXSPI Command DATSZ DDR

Transmit Read/Program Data size (byte) to Flash, DDR mode.

enumerator kFLEXSPI Command DUMMY DDR
Leave data lines undriven by FlexSPI controller.
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enumerator kFLEXSPI Command DUMMY_RWDS_DDR
Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.

enumerator kFLEXSPI Command JUMP_ ON_ CS

Stop execution, deassert CS and save operand[7:0] as the instruction start pointer for
next sequence

enum _ flexspi_ pad
pad definition of FLEXSPI, use to form LUT instruction.
Values:

enumerator kFLEXSPI_1PAD
Transmit command/address and transmit/receive data only through DATAO/DATA1.
enumerator kFLEXSPI 2PAD
Transmit command/address and transmit/receive data only through DATA[1:0].
enumerator kFLEXSPI_4PAD
Transmit command/address and transmit/receive data only through DATA[3:0].
enumerator kFLEXSPI 8PAD
Transmit command/address and transmit/receive data only through DATA[7:0].
enum _ flexspi_ flags
FLEXSPI interrupt status flags.
Values:
enumerator kFLEXSPI__SequenceExecutionTimeoutFlag
Sequence execution timeout.
enumerator kFLEXSPI__AhbBusTimeoutFlag
AHB Bus timeout.
enumerator kFLEXSPI__SckStoppedBecauseTxEmptyFlag
SCK is stopped during command sequence because Async TX FIFO empty.
enumerator kFLEXSPI_ SckStoppedBecauseRxFullFlag
SCK is stopped during command sequence because Async RX FIFO full.
enumerator kFLEXSPI_DatalLearningFailedFlag
Data learning failed.
enumerator kFLEXSPI_ IpTxFifoWatermarkEmptyFlag
IP TX FIFO WaterMark empty.
enumerator kFLEXSPI_ IpRxFifoWatermarkAvailableFlag
IP RX FIFO WaterMark available.
enumerator kFLEXSPI__AhbCommandSequenceErrorFlag
AHB triggered Command Sequences Error.
enumerator kFLEXSPI_IpCommandSequenceErrorFlag
IP triggered Command Sequences Error.
enumerator kFLEXSPI__AhbCommandGrantTimeoutFlag
AHB triggered Command Sequences Grant Timeout.
enumerator kFLEXSPI_IpCommandGrantTimeoutFlag
IP triggered Command Sequences Grant Timeout.

enumerator kFLEXSPI_IpCommandExecutionDoneFlag
IP triggered Command Sequences Execution finished.
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enumerator kFLEXSPI__AlllnterruptFlags
All flags.

enum _ flexspi_read_sample_clock
FLEXSPI sample clock source selection for Flash Reading.

Values:

enumerator kFLEXSPI ReadSampleClkLoopbackInternally
Dummy Read strobe generated by FlexSPI Controller and loopback internally.

enumerator kFLEXSPI ReadSampleClkLoopbackFromDgsPad
Dummy Read strobe generated by FlexSPI Controller and loopback from DQS pad.

enumerator kFLEXSPI ReadSampleClkLoopbackFromSckPad
SCK output clock and loopback from SCK pad.

enumerator kFLEXSPI_ReadSampleClkExternallnputFromDgsPad
Flash provided Read strobe and input from DQS pad.

enum _ flexspi_ cs_interval_cycle_ unit
FLEXSPI interval unit for flash device select.

Values:

enumerator kKFLEXSPI_ CsIntervalUnit1SckCycle
Chip selection interval: CSINTERVAL * 1 serial clock cycle.

enumerator kFLEXSPI CsIntervalUnit256SckCycle
Chip selection interval: CSINTERVAL * 256 serial clock cycle.

enum _ flexspi_ahb_write_ wait_ unit
FLEXSPI AHB wait interval unit for writing.

Values:

enumerator kFLEXSPI__AhbWriteWaitUnit2AhbCycle
AWRWAIT unit is 2 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWait Unit8 AhbCycle
AWRWAIT unit is 8 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit32AhbCycle
AWRWAIT unit is 32 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit128 AhbCycle
AWRWAIT unit is 128 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit512AhbCycle
AWRWAIT unit is 512 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit2048AhbCycle
AWRWAIT unit is 2048 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit8192AhbCycle
AWRWAIT unit is 8192 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit32768 AhbCycle
AWRWAIT unit is 32768 ahb clock cycle.

enum _flexspi_ip_error_code
Error Code when IP command Error detected.

Values:
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enumerator kFLEXSPI_IpCmdErrorNoError
No error.

enumerator kFLEXSPI_IpCmdErrorJumpOnCsInlpCmd
IP command with JMP_ON_CS instruction used.
enumerator kFLEXSPI_IpCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_IpCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.
enumerator kFLEXSPI_ IpCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
enumerator kFLEXSPI_IpCmdErrorInvalidAddress
Flash access start address exceed the whole flash address range (A1/A2/B1/B2).
enumerator kFLEXSPI_ IpCmdErrorSequenceExecutionTimeout
Sequence execution timeout.
enumerator kFLEXSPI_ IpCmdErrorFlashBoundaryAcrosss
Flash boundary crossed.
enum _ flexspi_ahb_error_code
Error Code when AHB command Error detected.
Values:
enumerator kFLEXSPI AhbCmdErrorNoError
No error.
enumerator kFLEXSPI AhbCmdErrorJumpOnCsInWriteCmd
AHB Write command with JMP_ON_CS instruction used in the sequence.
enumerator kFLEXSPI AhbCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_ AhbCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.
enumerator kFLEXSPI__ AhbCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
enumerator kFLEXSPI_ AhbCmdSequenceExecutionTimeout
Sequence execution timeout.
enum _ flexspi_ port
FLEXSPI operation port select.
Values:
enumerator kFLEXSPI_PortAl
Access flash on A1 port.
enumerator kFLEXSPI_PortA2
Access flash on A2 port.
enumerator kFLEXSPI_ PortB1
Access flash on B1 port.

enumerator kFLEXSPI_PortB2
Access flash on B2 port.
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enumerator kFLEXSPI_ PortCount
enum _flexspi_arb_ command_source
Trigger source of current command sequence granted by arbitrator.
Values:
enumerator kFLEXSPI__AhbRead Command

enumerator kFLEXSPI AhbWriteCommand

enumerator kFLEXSPI_ IpCommand

enumerator kKFLEXSPI__Suspended Command
enum _ flexspi_ command_ type

Command type.

Values:

enumerator kFLEXSPI_Command
FlexSPI operation: Only command, both TX and Rx buffer are ignored.

enumerator kFLEXSPI_Config
FlexSPI operation: Configure device mode, the TX fifo size is fixed in LUT.

enumerator kFLEXSPI Read
enumerator kFLEXSPI Write
typedef enum _flexspi_pad flexspi_ pad_ t
pad definition of FLEXSPI, use to form LUT instruction.

typedef enum _flexspi_flags flexspi_flags t
FLEXSPI interrupt status flags.

typedef enum _flexspi_read_sample_clock flexspi_read_sample clock t
FLEXSPI sample clock source selection for Flash Reading.

typedef enum _flexspi_cs_interval_cycle_unit flexspi_cs_ interval cycle unit_ t
FLEXSPI interval unit for flash device select.

typedef enum _flexspi_ahb_write_wait_unit flexspi__ahb_ write_ wait__unit_t
FLEXSPI AHB wait interval unit for writing.

typedef enum _flexspi_ip_error_code flexspi_ip_ error_ code_t
Error Code when IP command Error detected.

typedef enum _flexspi_ahb_error_code flexspi_ahb_ error_ code_t
Error Code when AHB command Error detected.

typedef enum _flexspi_port flexspi__port_t
FLEXSPI operation port select.

typedef enum _flexspi_arb_command_source flexspi_arb_command_ source_t
Trigger source of current command sequence granted by arbitrator.

typedef enum _flexspi_command_type flexspi_ command_ type_t
Command type.

typedef struct _flexspi_ahbBuffer_config flexspi_ahbBuffer_config_t

typedef struct _flexspi_config flexspi_ config_t
FLEXSPI configuration structure.
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typedef struct _flexspi_device_config flexspi_ device_ config_t
External device configuration items.

typedef struct _flexspi_transfer flexspi_ transfer_t
Transfer structure for FLEXSPIL.
typedef struct _flexspi_handle flexspi__handle_t
typedef void (*flexspi_transfer_ callback_ t)(FLEXSPI_Type *base, flexspi_handle_t *handle,
status_t status, void *userData)
FLEXSPI transfer callback function.
typedef struct _flexspi_addr_map_config flexspi_addr_map_ config_t
Address mapping configuration structure.
FSL_FEATURE_FLEXSPI AHB BUFFER_COUNT
FLEXSPI_LUT_SEQ(cmd0, pad0, op0, cmmd1, padl, opl)
Formula to form FLEXSPI instructions in LUT table.

struct _ flexspi_ahbBuffer config
#include <fsl_flexspi.h>

Public Members

uint8_t priority
This priority for AHB Master Read which this AHB RX Buffer is assigned.

uint8_t masterIndex
AHB Master ID the AHB RX Buffer is assigned.

uint16_t bufferSize
AHB buffer size in byte.

bool enablePrefetch
AHB Read Prefetch Enable for current AHB RX Buffer corresponding Master, allows
prefetch disable/enable separately for each master.
struct _ flexspi_ config
#include <fsl_flexspi.h> FLEXSPI configuration structure.

Public Members

flexspi_read_sample_clock_t rxSampleClock
Sample Clock source selection for Flash Reading.

bool enableSckFreeRunning
Enable/disable SCK output free-running.

bool enableCombination
Enable/disable combining PORT A and B Data Pins (SIOA[3:0] and SIOB[3:0]) to support
Flash Octal mode.

bool enableDoze
Enable/disable doze mode support.

bool enableHalfSpeed Access
Enable/disable divide by 2 of the clock for half speed commands.
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flexspi_read_sample_clock_t rxSampleClockPortB
Sample Clock source_b selection for Flash Reading.
bool rxSampleClockDiff
Sample Clock source or source_b selection for Flash Reading.

bool enableSckBDiffOpt

Enable/disable SCKB pad use as SCKA differential clock output, when enable, Port B
flash access is not available.

bool enableSameConfigFor All

Enable/disable same configuration for all connected devices when enabled, same con-
figuration in FLASHA1CRX is applied to all.

uint16_t seqTimeoutCycle

Timeout wait cycle for command sequence execution, timeout after ahbGrantTimeout-
Cyle*1024 serial root clock cycles.

uint8_t ipGrantTimeoutCycle

Timeout wait cycle for IP command grant, timeout after ipGrantTimeoutCycle*1024
AHB clock cycles.

uint8_t txWatermark

FLEXSPI IP transmit watermark value.
uint8_t rxWatermark

FLEXSPI receive watermark value.

struct _ flexspi_ device_ config
#include <fsl_flexspi.h> External device configuration items.

Public Members
uint32_t flexspiRootClk
FLEXSPI serial root clock.
bool isSck2Enabled
FLEXSPI use SCK2.
uint32_t flashSize
Flash size in KByte.
bool addressShift
Address shift.
flexspi_cs_interval_cycle_unit_t CSIntervalUnit
CS interval unit, 1 or 256 cycle.
uint16_t CSInterval
CS line assert interval, multiply CS interval unit to get the CS line assert interval cycles.
uint8_t CSHold Time
CS line hold time.
uint8_t CSSetupTime
CS line setup time.

uint8_t dataValidTime
Data valid time for external device.
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uint8_t columnspace
Column space size.

bool enableWord Address

If enable word address.
uint8_t AWRSeqIndex

Sequence ID for AHB write command.
uint8_t AWRSeqNumber

Sequence number for AHB write command.
uint8_t ARDSeqlndex

Sequence ID for AHB read command.
uint8_t ARDSeqNumber

Sequence number for AHB read command.
flexspi_ahb_write_wait_unit_ t AHBWriteWaitUnit

AHB write wait unit.

uint16_t AHBWriteWaitInterval

AHB write wait interval, multiply AHB write interval unit to get the AHB write wait
cycles.

bool enableWriteMask
Enable/Disable FLEXSPI drive DQS pin as write mask when writing to external device.

struct _ flexspi_ transfer
#include <fsl_flexspi.h> Transfer structure for FLEXSPI.

Public Members
uint32_t deviceAddress
Operation device address.
flexspi_port_t port
Operation port.

flexspi_command_type_t cmdType

Execution command type.
uint8_t seqIndex

Sequence ID for command.
uint8_t SeqNumber

Sequence number for command.
uint32_t *data

Data buffer.
size_t dataSize

Data size in bytes.

struct _ flexspi_ handle
#include <fsl_flexspi.h> Transfer handle structure for FLEXSPI.
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Public Members

uint32_t state

Internal state for FLEXSPI transfer
uint8_t *data

Data buffer.
size_t dataSize

Remaining Data size in bytes.
size_t transferTotalSize

Total Data size in bytes.
flexspi_transfer_callback_t completionCallback

Callback for users while transfer finish or error occurred
void *userData

FLEXSPI callback function parameter.

struct _ flexspi_addr_map_ config
#include <fsl_flexspi.h> Address mapping configuration structure.

Public Members

uint32_t addrStart
Remapping start address.

uint32_t addrEnd

Remapping end address.
uint32_t addrOffset

Address offset.

bool remapEnable
Enable address remapping.

struct ahbConfig

Public Members

uint8_t ahbGrantTimeoutCycle
Timeout wait cycle for AHB command grant, timeout after ahbGrantTimeoutCyle*1024
AHB clock cycles.

uint16_t ahbBusTimeoutCycle
Timeout wait cycle for AHB read/write access, timeout after ahbBusTimeoutCy-
cle*1024 AHB clock cycles.

uint8_t resumeWaitCycle
Wait cycle for idle state before suspended command sequence resume, timeout after
ahbBusTimeoutCycle AHB clock cycles.

flexspi_ahbBuffer_config t buffer[FSL_FEATURE_FLEXSPI_AHB_BUFFER_COUNTn(0)]
AHB buffer size.

bool enableClear AHBBufferOpt

Enable/disable automatically clean AHB RX Buffer and TX Buffer when FLEXSPI re-
turns STOP mode ACK.
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bool enableRead AddressOpt
Enable/disable remove AHB read burst start address alignment limitation. when en-
able, there is no AHB read burst start address alignment limitation.

bool enable AHBPrefetch
Enable/disable AHB read prefetch feature, when enabled, FLEXSPI will fetch more data
than current AHB burst.

bool enableAHBBufferable
Enable/disable AHB bhufferable write access support, when enabled, FLEXSPI return
before waiting for command execution finished.

bool enableAHBCachable
Enable AHB bus cachable read access support.

2.17 FLEXSPI DMA Driver

void FLEXSPI TransferCreateHandleDMA (FLEXSPI_Type *base, flexspi_dma_handle_t *handle,
flexspi_dma_callback_t callback, void *userData,
dma_handle_t *txDmaHandle, dma_handle_t

*rxDmaHandle)
Initializes the FLEXSPI handle for transfer which is used in transactional functions and set
the callback.
Parameters

* base — FLEXSPI peripheral base address

* handle — Pointer to flexspi_dma_handle_t structure

¢ callback — FLEXSPI callback, NULL means no callback.

* userData — User callback function data.

* txDmaHandle — User requested DMA handle for TX DMA transfer.
* rxDmaHandle — User requested DMA handle for RX DMA transfer.

void FLEXSPI TransferUpdateSizeDMA (FLEXSPI_Type *base, flexspi_dma_handle_t *handle,
flexspi_dma_transfer_nsize_t nsize)

Update FLEXSPI DMA transfer source data transfer size(SSIZE) and destination data trans-
fer size(DSIZE).

See also:

flexspi_dma_transfer_nsize_t .

Parameters
* base — FLEXSPI peripheral base address
* handle — Pointer to flexspi_dma_handle_t structure

* nsize — FLEXSPI DMA transfer data transfer size(SSIZE/DSIZE), by default
the size is KFLEXPSI_DMAnRSize1Bytes(one byte).

status_t FLEXSPI_ TransferDMA (FLEXSPI_Type *base, flexspi_dma_handle_t *handle,
flexspi_transfer_t *xfer)

Transfers FLEXSPI data using an dma non-blocking method.

This function writes/receives data to/from the FLEXSPI transmit/receive FIFO. This function
is non-blocking.
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Parameters
* base — FLEXSPI peripheral base address.
* handle — Pointer to flexspi_dma_handle_t structure
* xfer — FLEXSPI transfer structure.
Return values
* kStatus_ FLEXSPI_Busy — FLEXSPI is busy transfer.

* kStatus_ Invalid Argument — The watermark configuration is invalid, the wa-
termark should be power of 2 to do successfully DMA transfer.

* kStatus_ Success — FLEXSPI successfully start dma transfer.

void FLEXSPI TransferAbort DMA (FLEXSPI_Type *base, flexspi_dma_handle_t *handle)
Aborts the transfer data using dma.

This function aborts the transfer data using dma.
Parameters
* base — FLEXSPI peripheral base address.
* handle — Pointer to flexspi_dma_handle_t structure

status_t FLEXSPI_TransferGetTransferCountDMA (FLEXSPI_Type *base, flexspi_dma_handle_t
*handle, size_t *count)

Gets the transferred counts of transfer.
Parameters
* base — FLEXSPI peripheral base address.
* handle — Pointer to flexspi_dma_handle_t structure.
* count — Bytes transfer.
Return values
* kStatus_ Success — Succeed get the transfer count.

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

FSL_FLEXSPI_DMA_DRIVER_ VERSION
FLEXSPI DMA driver version 2.2.1.
enum _ flexspi_ dma_ ntransfer_ size
dma transfer configuration
Values:
enumerator kFLEXPSI DMAnSizel Bytes
Source/Destination data transfer size is 1 byte every time
enumerator kFLEXPSI DMAnSize2Bytes
Source/Destination data transfer size is 2 bytes every time
enumerator kFLEXPSI DMAnSize4Bytes
Source/Destination data transfer size is 4 bytes every time
typedef struct _flexspi_dma_handle flexspi_ dma_ handle_t
typedef void (*flexspi_dma_ callback_ t)(FLEXSPI_Type *base, flexspi_dma_handle_t *handle,
status_t status, void *userData)
FLEXSPI dma transfer callback function for finish and error.
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typedef enum _flexspi_dma_ntransfer_size flexspi__dma__ transfer_nsize_t
dma transfer configuration

struct _ flexspi_dma__handle

#include <fsl_flexspi_dma.h> FLEXSPI DMA transfer handle, users should not touch the con-
tent of the handle.

Public Members
dma_handle_t *txDmaHandle
dma handler for FLEXSPI Tx.

dma_handle_t *rxDmaHandle
dma handler for FLEXSPI Rx.

size_t transferSize
Bytes need to transfer.

flexspi_dma_transfer_nsize_t nsize
dma SSIZE/DSIZE in each transfer.

uint8_t nbytes
dma minor byte transfer count initially configured.

uint8_t count
The transfer data count in a DMA request.

uint32_t state
Internal state for FLEXSPI dma transfer.

flexspi_dma_callback_t completionCallback
A callback function called after the dma transfer is finished.

void *userData
User callback parameter

2.18 FMEAS: Frequency Measure Driver

static inline void FMEAS_ StartMeasure(FMEAS_SYSCON_Type *base)
Starts a frequency measurement cycle.

Parameters
* base —: SYSCON peripheral base address.

static inline bool FMEAS_ IsMeasureComplete(FMEAS_SYSCON_Type *base)
Indicates when a frequency measurement cycle is complete.

Parameters
* base —: SYSCON peripheral base address.

Returns
true if a measurement cycle is active, otherwise false.

uint32_t FMEAS_ GetFrequency(FMEAS_SYSCON_Type *base, uint32_t refClockRate)
Returns the computed value for a frequency measurement cycle.

Parameters
* base —: SYSCON peripheral base address.
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* refClockRate — : Reference clock rate used during the frequency measure-
ment cycle.

Returns
Frequency in Hz.

FSL_FMEAS DRIVER_VERSION
Defines LPC Frequency Measure driver version 2.1.1.

typedef FREQME_Type FMEAS SYSCON_ Type
FMEAS SYSCON_FREQMECTRL_CAPVAL_MASK
FMEAS SYSCON_FREQMECTRL_CAPVAL_SHIFT
FMEAS SYSCON_FREQMECTRL_CAPVAL
FMEAS_SYSCON_FREQMECTRL_PROG_MASK
FMEAS_SYSCON_FREQMECTRL_PROG_SHIFT

FMEAS SYSCON_FREQMECTRL_PROG

2.19 GDMA: General DMA(GDMA) Driver

void GDMA_ Init(GDMA_Type *base)
Initializes GDMA peripheral.

It ungates the GDMA access clock, after this function, the GDMA module is ready to be used.
Parameters
* base — GDMA peripheral base address.

void GDMA_ Deinit(GDMA_Type *base)
Deinitializes GDMA peripheral.

Parameters
* base —- GDMA peripheral base address.

static inline void GDMA_ SetChannelSourceAddress(GDMA_Type *base, uint8_t channel, uint32_t
addr)

Set GDMA channel source address.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.
* addr — Source address.

static inline void GDMA_ SetChannelDestAddress(GDMA_Type *base, uint8_t channel, uint32_t
addr)

Set GDMA channel destination address.
Parameters
* base —- GDMA peripheral base address.
* channel - GDMA channel number.

* addr — Destination address.
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static inline void GDMA_ StartChannel(GDMA_Type *base, uint8_t channel)
Start GDMA channel to work.

Parameters
* base —- GDMA peripheral base address.
* channel - GDMA channel number.

static inline void GDMA__ StopChannel(GDMA_Type *base, uint8_t channel)
Stop GDMA channel.

Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

static inline bool GDMA _ IsChannelBusy(GDMA_Type *base, uint8_t channel)
Return whether GDMA channel is processing transfer.

When GDMA_StopChannel is called, if the channel is on service, it does not stop immedi-
ately, application could call this API to check whether the channel is stopped.

Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

Returns
True if the channel is busy, false if not.

static inline void GDMA _ EnableChannellnterrupts(GDMA_Type *base, uint8_t channel, uint32_t
interrupts)

Enables the interrupt for the GDMA transfer.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

o interrupts - The interrupts to enable, it is ORed value of
_gdma_interrupt_enable.

static inline void GDMA_ DisableChannellnterrupts(GDMA_Type *base, uint8_t channel, uint32_t
interrupts)

Disables the interrupt for the GDMA transfer.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

o interrupts — The interrupts to disable, it is ORed value of
_gdma_interrupt_enable.

static inline uint32_t GDMA__ GetChannellnterruptFlags(GDMA_Type *base, uint8_t channel)
Get the GDMA channel interrupt flags.

Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

Returns
The interrupt flags, it is OR’ed value of _gdma_interrupt_flags.
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static inline void GDMA_ ClearChannellnterruptFlags(GDMA_Type *base, uint8_t channel,
uint32_t flags)

Clear the GDMA channel interrupt flags.

The kGDMA_ChannellnterruptFlag is OR’ed status of all other unmasked interrupt flags, it
could not be clear directly, it should be cleared by clear all other flags.

Parameters
* base — GDMA peripheral base address.
¢ channel - GDMA channel number.

o lags — The interrupt flags to clea, it is ORed value of
_gdma_interrupt_flags.

static inline uint32_t GDMA__ GetChannelFinishedDescriptorNumber(GDMA_Type *base, uint8_t
channel)

Get the number of finished descriptor.
The counter increases when an item of descriptor is done in linklist mode.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

Returns
Number of finished descriptor.

static inline void GDMA _ ClearChannelFinishedDescriptorNumber(GDMA_Type *base, uint8_t
channel)

Clear the number of finished descriptor.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.

static inline void GDMA_ SetChannelPriority(GDMA_Type *base, uint8_t channel,
gdma_priority_t priority)

Set priority of channel.
Parameters
* base — GDMA peripheral base address.
* channel - GDMA channel number.
* priority — Channel priority value.

status_t GDMA_ SetChannel TransferConfig(GDMA_Type *base, uint8_t channel, const
gdma_channel xfer_config_t *config)

Set channel transfer configuration..

This function configures the channel transfer, after configured, GDMA_StartChannel could
be called to start the transfer.

This function must be called when previous transfer finished. Application can use
GDMA_IsChannelBusy to check whether the channel has finished the previous work.

Note: The transfer configuration must follow the requirements:
* SRCBSIZE * SRCWIDTH == DESTBSIZE * DESTWIDTH
 If wrap not used, the address should align with WIDTH
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» If wrap used, the address should align with WIDTH * BURST_SIZE.

Parameters
* base — GDMA base address.

¢ channel - GDMA channel number. @config Pointer to the transfer configu-
ration.

Return values
* kStatus_Fail - GDMA is busy with previous transfer.
* kStatus_ Success — Configuration set successfully.
* kStatus_ InvalidArgument — Configuration wrong.

void GDMA_ CreateHandle(gdma_handle_t *handle, GDMA_Type *base, uint8_t channel)
Creates the GDMA handle.

This function is called if using transaction API for GDMA. This function initializes the inter-
nal state of GDMA handle.

Parameters
* handle - GDMA handle pointer. It stores callback function and parameters.
* base — GDMA peripheral base address.
* channel - GDMA channel number.

void GDMA_ SetCallback(gdma_handle_t *handle, gdma_callback_t callback, void *userData)
Installs a callback function for the GDMA transfer.

This callback is called in GDMA IRQ handler to inform user the interrupt status.
Parameters
* handle - GDMA handle pointer.
* callback — GDMA callback function pointer.
* userData — Parameter for callback function.

status_t GDMA_ SubmitTransfer(gdma_handle_t *handle, gdma_channel_xfer_config t *config)
Submits the GDMA channel transfer request.

After this function, user could call GDMA_StartTransfer to start GDMA transfer.

This function must be called when previous transfer finished. Application can use
GDMA_IsChannelBusy to check whether the channel has finished the previous work.

Note: The transfer configuration must follow the requirements:
* SRCBSIZE * SRCWIDTH == DESTBSIZE * DESTWIDTH
 If wrap not used, the address should align with WIDTH
» If wrap used, the address should align with WIDTH * BURST_SIZE.

Parameters

* handle - GDMA handle pointer.

* config — Pointer to GDMA transfer configuration structure.
Return values

* kStatus_ Fail - GDMA is busy with previous transfer.
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* kStatus_ Success — Configuration set successfully.
* kStatus_ InvalidArgument — Configuration wrong.

void GDMA _ StartTransfer(gdma_handle_t *handle)
GDMA start transfer.

User can call this function after GDMA_SubmitTransfer.
Parameters
* handle —- GDMA handle pointer.

void GDMA__ AbortTransfer(gdma_handle_t *handle)
Abort running transfer by handle.

When this function is called, if the channel is on service, it only stops when service finished.

Parameters
* handle - GDMA handle pointer.

void GDMA_TRQHandle(GDMA_Type *base)
GDMA IRQ handler.

This function checks all GDMA channel interrupts and inform application the interrupt

flags through user registered callback.
Parameters
* base - GDMA peripheral.
FSL__GDMA_DRIVER_VERSION
enum _gdma_ transfer_ width
GDMA transfer width.
Values:

enumerator kGDMA_ TransferWidth1Byte
1 byte.

enumerator kGDMA_ TransferWidth2Byte
2 bytes.

enumerator kGDMA_ TransferWidth4Byte
4 bytes.

enum _ gdma_ burst_ size
GDMA burst size.

Values:

enumerator kGDMA_ BurstSizel
Burst 1.

enumerator kGDMA_ BurstSize4
Burst 4.

enumerator kGDMA_BurstSize8
Burst 8.

enumerator kGDMA BurstSizel6
Burst 16.

enumerator kGDMA_ BurstSizeWrap4
Wrap 4.
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enumerator kGDMA_ BurstSizeWrap8
Wrap 8.

enumerator kGDMA__ BurstSizeWrap16

Wrap 16.
enum _ gdma_ ahb_ prot

GDMA AHB HPROT flags. .

Values:

enumerator kGDMA_ProtUserMode
The access is in user mode.

enumerator kGDMA_ ProtPrevilegedMode
The access is in previleged mode.

enumerator kGDMA _ProtUnbufferable
The access is not bufferable.

enumerator kGDMA_ ProtBufferable
The access is bufferable.

enumerator kGDMA _ProtUncacheable
The access is not cacheable.

enumerator kGDMA_ProtCacheable
The access is cacheable.

enum _ gdma_ priority

GDMA channel priority.

Values:

enumerator kGDMA_ ChannelPriority0
Lowest channel priority - priority 0

enumerator kGDMA_ ChannelPriority1l
Channel priority 1

enumerator kGDMA_ ChannelPriority2
Channel priority 2

enumerator kGDMA__ChannelPriority3
Channel priority 3

enumerator kGDMA__ChannelPriority4
Channel priority 4

enumerator kGDMA__ ChannelPriority5
Channel priority 5

enumerator kGDMA__ChannelPriority6
Channel priority 6

enumerator kGDMA__ChannelPriority7
Channel priority 7

enumerator kGDMA_ ChannelPriority8
Channel priority 8

enumerator kGDMA_ ChannelPriority9
Channel priority 9
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enumerator kGDMA__ChannelPriority10
Channel priority 10

enumerator kGDMA __ChannelPriority11
Channel priority 11

enumerator kGDMA__ ChannelPriority12
Channel priority 12

enumerator kGDMA__ChannelPriority13
Channel priority 13

enumerator kGDMA__ ChannelPriority14
Channel priority 14

enumerator kGDMA__ ChannelPriorityl5
Highest channel priority - priority 15
enum _ gdma_ interrupt_ enable
GDMA interrupts to enable .
Values:

enumerator kGDMA _ DescriptorTransferDonelnterruptEnable

Descriptor transfer done interrupt. This happens when the descriptor is configured to
generate interrupt when transfer done.

enumerator kGDMA__AddressErrorInterruptEnable
Channel source or destination address is not aligned to corresponding transfer width.

enumerator kGDMA_ BusErrorInterruptEnable
AHB bus interrupt.

enumerator kGDMA_ TransferDonelnterruptEnable
DMA transfer done interrupt.

enumerator kGDMA_ BlockTransferDonelnterruptEnable
DMA block single/burst transfer done interrupt.

enumerator kGDMA__ AlllnterruptEnable
All interrupt enable.

enum _ gdma_ interrupt_ flags
GDMA interrupt status flags. .
Values:

enumerator kGDMA_ DescriptorTransferDoneFlag

Descriptor transfer done interrupt. This happens when the descriptor is configured to
generate interrupt when transfer done.

enumerator kGDMA__ ChannellnterruptFlag
OR of the content of the respective unmasked interrupt of channel.

enumerator kGDMA__AddressErrorFlag

Channel source or destination address is not aligned to corresponding transfer width.
enumerator kGDMA_ BusErrorFlag

AHB bus interrupt.

enumerator kGDMA_ TransferDoneFlag
DMA transfer done interrupt.
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enumerator kGDMA_ BlockTransferDoneFlag
DMA block single/burst transfer done interrupt.

enumerator kGDMA__ AlllnterruptFlag
All interrupt flags.
typedef enum _gdma_transfer_width gdma_ transfer_ width_ t
GDMA transfer width.

typedef enum _gdma_burst_size gdma_ burst_ size_t
GDMA burst size.

typedef enum _gdma_priority gdma_ priority t
GDMA channel priority.

typedef struct _gdma_channel_xfer_config gdma_ channel xfer config t
GDMA channel transfer configuration.

Note: The transfer configuration must follow the requirements:
* SRCBSIZE * SRCWIDTH == DESTBSIZE * DESTWIDTH
» If wrap not used, the address should align with WIDTH
 If wrap used, the address should align with WIDTH * BURST_SIZE.

typedef void (*gdma_ callback_ t)(struct _gdma_handle *handle, void *userData, uint32_t
interrupts)

Define Callback function for GDMA.

handle: Pointer to the GDMA driver handle. userData: The userData registered using
GDMA_SetCallback. interrupts: The interrupts flags of the specific channel.

typedef struct _gdma_handle gdma_ handle_t
GDMA transfer handle structure.

gdma_ descriptor_t
struct _ ALIGNED (16) _gdma_ descriptor
GDMA channel link list descriptor structure.

GDMA _ DESC_LLI(linkListAddr, stopAfterDescFinished, enableDescInterrupt)
Macro for GDMA link list descriptor LLIL

This macro constructs gdma_descriptor_t::1li.
Parameters
¢ linkListAddr — Address of next link list descriptor item.
* stopAfterDescFinished — Stop or not after this descriptor transfer done.

* enableDescInterrupt — Generate interrupt after this descriptor transfer
done.

GDMA_DESC_ CTRL(ahbProt, srcAddrInc, destAddrInc, srcWidth, destWidth, srcBurstSize,
destBurstSize, length)

struct _gdma_ channel xfer config
#include <fsl_gdma.h> GDMA channel transfer configuration.

Note: The transfer configuration must follow the requirements:
* SRCBSIZE * SRCWIDTH == DESTBSIZE * DESTWIDTH
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» If wrap not used, the address should align with WIDTH
» If wrap used, the address should align with WIDTH * BURST_SIZE.

Public Members

uint32_t srcAddr
Source data address

uint32_t destAddr

Destination data address
uint8_t ahbProt

GDMA AHB HPROT flags, it could be OR’ed value of _gdma_ahb_prot.
gdma_burst_size_t srcBurstSize

Source address burst size.

gdma_burst_size_t destBurstSize
Destination address burst size.

gdma_transfer_width_t sccWidth
Source transfer width.

gdma_transfer_width_t destWidth
Destination transfer width.
bool srcAddrInc
Increase source address on each successive access.
bool destAddrInc
Increase destination address on each successive access.
uint16_t transferLen
Transfer length in bytes, max value is 8 * 1024 - 1, should align with transfer size.
bool enableLinkList
Enable link list or not.

bool enableDescInterrupt

Generate interrupt when descriptor transfer finished, only used when enableLinkList
is true.

bool stopAfterDescFinished
Stop channel when descriptor transfer finished, only used when enableLinkList is true.

uint32_t linkList Addr
Link list address, only used when enableLinkList is true.

struct _ gdma_ handle
#include <fsl_gdma.h> GDMA transfer handle structure.

Public Members
GDMA_Type *gdma
GDMA peripheral base address

uint8_t channel
GDMA channel number
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gdma_callback_t callback
Callback function. Invoked interrupt happens.

void *userData
Callback function parameter

2.20 12C: Inter-Integrated Circuit Driver

2.21 12C DMA Driver

void 12C_ MasterTransferCreateHandleDMA (I2C_Type *base, i2c_master_dma_handle_t *handle,
i2c_master_dma_transfer_callback_t callback, void
*userData, dma_handle_t *dmaHandle)

Init the 12C handle which is used in transactional functions.
Parameters
* base — I2C peripheral base address
* handle — pointer to i2c_master_dma_handle_t structure
* callback — pointer to user callback function
* userData — user param passed to the callback function
* dmaHandle - DMA handle pointer

status_t 12C_ MasterTransfer DMA (I2C_Type *base, i2c_master_dma_handle_t *handle,
i2c_master_transfer_t *xfer)

Performs a master dma non-blocking transfer on the I2C bus.
Parameters
* base — I2C peripheral base address
* handle — pointer to i2c_master_dma_handle_t structure
* xfer — pointer to transfer structure of i2c_master_transfer_t
Return values
* kStatus_ Success — Sucessully complete the data transmission.
* kStatus_ I2C_ Busy — Previous transmission still not finished.

* kStatus_I2C_Timeout — Transfer error, wait signal timeout.

kStatus I2C ArbitrationLost — Transfer error, arbitration lost.
* kStataus_I2C_ Nak — Transfer error, receive Nak during transfer.

status_t 12C_ MasterTransferGetCountDMA (I2C_Type *base, i2c_master_dma_handle_t *handle,
size_t *count)

Get master transfer status during a dma non-blocking transfer.
Parameters
* base — I2C peripheral base address
* handle — pointer to i2c_master_dma_handle_t structure

* count— Number of bytes transferred so far by the non-blocking transaction.
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void 12C_ MasterTransferAbortDMA (I2C_Type *base, i2c_master_dma_handle_t *handle)
Abort a master dma non-blocking transfer in a early time.
Parameters
* base — I2C peripheral base address
* handle — pointer to i2c_master_dma_handle_t structure
FSL_I12C_DMA_ DRIVER_ VERSION
I12C DMA driver version.
typedef struct _i2c_master_dma_handle i2¢c_master _dma_ handle_t
12C master dma handle typedef.

typedef void (*i2c_master_dma_ transfer_ callback_t)(I2C_Type *base, i2c_master_dma_handle_t
*handle, status_t status, void *userData)

I12C master dma transfer callback typedef.

typedef void (*flexcomm_ i2¢_dma_ master_irq handler_t)(I2C_Type *base,
i2c_master_dma_handle_t *handle)

Typedef for master dma handler.
12C_MAX_DMA_TRANSFER_COUNT
Maximum lenght of single DMA transfer (determined by capability of the DMA engine)

struct i2c master dma_handle
#include <fsl_i2c_dma.h> 12C master dma transfer structure.

Public Members
uint8_t state
Transfer state machine current state.
uint32_t transferCount
Indicates progress of the transfer
uint32_t remainingBytesDMA
Remaining byte count to be transferred using DMA.
uint8_t *buf
Buffer pointer for current state.
bool checkAddrNack
Whether to check the nack signal is detected during addressing.
dma_handle_t *dmaHandle
The DMA handler used.
i2¢_master_transfer._t transfer
Copy of the current transfer info.
i2c_master_dma_transfer_callback_t completionCallback
Callback function called after dma transfer finished.

void *userData
Callback parameter passed to callback function.
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2.22 12C Driver

FSL I12C DRIVER VERSION
I12C driver version.

I2C status return codes.
Values:

enumerator kStatus_I12C_ Busy

The master is already performing a transfer.
enumerator kStatus_12C_Idle

The slave driver is idle.
enumerator kStatus_ 12C_ Nak

The slave device sent a NAK in response to a byte.
enumerator kStatus_I12C_ InvalidParameter

Unable to proceed due to invalid parameter.
enumerator kStatus_12C_ BitError

Transferred bit was not seen on the bus.
enumerator kStatus_I2C_ArbitrationLost

Arbitration lost error.
enumerator kStatus_ 12C_ NoTransferInProgress

Attempt to abort a transfer when one is not in progress.

enumerator kStatus_ I12C_ DmaRequestFail
DMA request failed.

enumerator kStatus_ 12C_ StartStopError
Start and stop error.

enumerator kStatus_ 12C_ UnexpectedState
Unexpected state.
enumerator kStatus I12C_ Timeout
Timeout when waiting for I2C master/slave pending status to set to continue transfer.
enumerator kStatus 12C_ Addr_Nak
NAK received for Address
enumerator kStatus_ 12C_ EventTimeout
Timeout waiting for bus event.
enumerator kStatus_I12C_SclLowTimeout
Timeout SCL signal remains low.
enum _i2c_status_ flags
I12C status flags.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI2C_ MasterPendingFlag
The I12C module is waiting for software interaction. bhit 0
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enumerator kI2C_ MasterArbitrationLostFlag
The arbitration of the bus was lost. There was collision on the bus. bit 4

enumerator kI2C_ MasterStartStopErrorFlag
There was an error during start or stop phase of the transaction. hit 6
enumerator kI2C_ MasterldleFlag
The I2C master idle status. bit 5
enumerator kI2C_ MasterRxReadyFlag
The I2C master rx ready status. bit 1
enumerator kI2C_ MasterTxReadyFlag
The I2C master tx ready status. hit 2
enumerator kI2C_ MasterAddrNackFlag
The I2C master address nack status. hit 7

enumerator kI2C_ MasterDataNackFlag
The I12C master data nack status. bit 3
enumerator kI2C_ SlavePendingFlag
The I2C module is waiting for software interaction. hit 8
enumerator kI2C_ SlaveNotStretching
Indicates whether the slave is currently stretching clock (0 = yes, 1 = no). bit 11
enumerator kI2C_SlaveSelected
Indicates whether the slave is selected by an address match. bit 14
enumerator kI2C_SaveDeselected
Indicates that slave was previously deselected (deselect event took place, wlc). bit 15

enumerator kI2C_ SlaveAddressedFlag
One of the I2C slave’s 4 addresses is matched. bit 22

enumerator kI2C_ SlaveReceiveFlag
Slave receive data available. bit 9

enumerator kI2C_ SlaveTransmitFlag
Slave data can be transmitted. bit 10

enumerator kI2C_ SlaveAddressOMatchFlag
Slave addressO match. bit 20

enumerator kI2C_ SlaveAddress1MatchFlag
Slave address1 match. bit 12

enumerator kI2C_ SlaveAddress2MatchFlag
Slave address2 match. bit 13

enumerator kI2C_ SlaveAddress3MatchFlag
Slave address3 match. bit 21

enumerator kI2C_ MonitorReadyFlag

The I2C monitor ready interrupt. bit 16
enumerator kI2C_ MonitorOverflowFlag

The monitor data overrun interrupt. bit 17

enumerator kI2C_ MonitorActiveFlag
The monitor is active. bit 18
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enumerator kI2C_ MonitorldleFlag
The monitor idle interrupt. bhit 19

enumerator kI2C_ EventTimeoutFlag
The bus event timeout interrupt. bit 24

enumerator kI2C_ SclTimeoutFlag
The SCL timeout interrupt. bit 25

enumerator kI2C_ MasterAllClearFlags
enumerator kI2C_ SlaveAllClearFlags
enumerator kI2C_ CommonAllClearFlags

enum _ i2c_interrupt_ enable
12C interrupt enable.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI2C_ MasterPendingInterruptEnable
The I2C master communication pending interrupt.

enumerator kI2C_ Master ArbitrationLostInterruptEnable
The I2C master arbitration lost interrupt.

enumerator kI2C_ MasterStartStopErrorInterruptEnable
The I2C master start/stop timing error interrupt.

enumerator kI2C_ SlavePendingInterruptEnable
The I2C slave communication pending interrupt.

enumerator kI2C_ SlaveNotStretchingInterruptEnable

The I2C slave not streching interrupt, deep-sleep mode can be entered only when this
interrupt occurs.

enumerator kI2C_ SlaveDeselectedInterruptEnable
The 12C slave deselection interrupt.

enumerator kI2C_ MonitorReadyInterruptEnable
The I12C monitor ready interrupt.

enumerator kI2C_ MonitorOverflowInterruptEnable
The monitor data overrun interrupt.

enumerator kI2C_ MonitorIdleInterruptEnable
The monitor idle interrupt.

enumerator kI2C_ EventTimeoutInterruptEnable
The bus event timeout interrupt.

enumerator kI2C_ SclTimeoutInterruptEnable
The SCL timeout interrupt.

enumerator kI2C_ MasterAlllnterruptEnable
enumerator kI2C_ SlaveAlllnterruptEnable

enumerator kI2C_CommonAllInterruptEnable
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12C_RETRY_ TIMES
Retry times for waiting flag.

12C_MASTER_TRANSMIT IGNORE_LAST NACK
Whether to ignore the nack signal of the last byte during master transmit.

I12C_STAT MSTCODE_ IDLE
Master Idle State Code

12C_STAT MSTCODE_RXREADY
Master Receive Ready State Code

12C_STAT_MSTCODE_TXREADY
Master Transmit Ready State Code

12C_STAT_MSTCODE_NACKADR
Master NACK by slave on address State Code

12C_STAT_MSTCODE_NACKDAT
Master NACK by slave on data State Code

I2C_STAT SLVST ADDR
12C_STAT SLVST RX
12C_STAT SLVST TX

2.23 I2C Master Driver

void I2C_ MasterGetDefaultConfig(i2c_master_config_t *masterConfig)
Provides a default configuration for the I12C master peripheral.

This function provides the following default configuration for the 12C master peripheral:

masterConfig->enableMaster = true;
masterConfig->baudRate_Bps = 100000U;
masterConfig->enableTimeout = false;

After calling this function, you can override any settings in order to customize the configu-
ration, prior to initializing the master driver with 12C_MasterInit().

Parameters

» masterConfig — [out] User provided configuration structure for default val-
ues. Refer to i2c_master_config_t.

void 12C_ MasterInit(I2C_Type *base, const i2c_master_config_t *masterConfig, uint32_t
srcClock_Hz)

Initializes the I12C master peripheral.

This function enables the peripheral clock and initializes the I2C master peripheral as de-
scribed by the user provided configuration. A software reset is performed prior to config-
uration.

Parameters

* base — The I2C peripheral base address.

* masterConfig — User provided peripheral configuration. Use
12C_MasterGetDefaultConfig() to get a set of defaults that you can
override.
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* srcClock_Hz - Frequency in Hertz of the I12C functional clock. Used to cal-
culate the baud rate divisors, filter widths, and timeout periods.

void 12C_ MasterDeinit(I2C_Type *base)
Deinitializes the I2C master peripheral.

This function disables the 12C master peripheral and gates the clock. It also performs a
software reset to restore the peripheral to reset conditions.

Parameters
* base — The I2C peripheral base address.

uint32_t 12C_ GetInstance(I2C_Type *base)
Returns an instance number given a base address.

If an invalid base address is passed, debug builds will assert. Release builds will just return
instance number 0.

Parameters
* base — The I2C peripheral base address.

Returns
I2C instance number starting from 0.

static inline void 12C_ MasterReset(I2C_Type *base)
Performs a software reset.

Restores the I2C master peripheral to reset conditions.
Parameters
* base — The I2C peripheral base address.

static inline void I2C_ MasterEnable(I2C_Type *base, bool enable)
Enables or disables the I2C module as master.

Parameters
* base — The I2C peripheral base address.
* enable — Pass true to enable or false to disable the specified I2C as master.

uint32_t I2C_ GetStatusFlags(I2C_Type *base)
Gets the I2C status flags.

A bit mask with the state of all I2C status flags is returned. For each flag, the corresponding
bit in the return value is set if the flag is asserted.

See also:

_i2c_status_flags.

Parameters
* base — The I2C peripheral base address.

Returns
State of the status flags:

* 1: related status flag is set.

* 0: related status flag is not set.
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static inline void 12C__ClearStatusFlags(I2C_Type *base, uint32_t statusMask)
Clears the I2C status flag state.

Refer to kI2C_CommonAllClearStatusFlags, kI2C_MasterAllClearStatusFlags and
kI2C_SlaveAllClearStatusFlags to see the clearable flags. Attempts to clear other flags
has no effect.

See also:

_i2c_status_flags, _i2c_master_status_flags and _i2c_slave_status_flags.

Parameters
* base — The I2C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The
mask is composed of the members in kI2C_CommonAllClearStatusFlags,
kI2C_MasterAllClearStatusFlags and kI2C_SlaveAllClearStatusFlags. You
may pass the result of a previous call to I2C_GetStatusFlags().

static inline void 12C_ MasterClearStatusFlags(I2C_Type *base, uint32_t statusMask)
Clears the I2C master status flag state.

Deprecated:

Do not use this function. It has been superceded by I12C_ClearStatusFlags The following
status register flags can be cleared:

» kI2C_MasterArbitrationLostFlag
» kI2C_MasterStartStopErrorFlag

Attempts to clear other flags has no effect.

See also:

_i2c_status_flags.

Parameters
* base — The I2C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _i2c_status_flags enumerators OR’d together. You may pass
the result of a previous call to I12C_GetStatusFlags().

static inline void 12C__EnableInterrupts(I2C_Type *base, uint32_t interruptMask)
Enables the I2C interrupt requests.

Parameters
* base — The I2C peripheral base address.

* interruptMask — Bit mask of interrupts to enable. See _i2c_interrupt_enable
for the set of constants that should be OR’d together to form the bit mask.

static inline void I2C_ DisableInterrupts(I2C_Type *base, uint32_t interruptMask)
Disables the I12C interrupt requests.

Parameters

* base — The I2C peripheral base address.
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* interruptMask — Bit mask of interrupts to disable. See _i2c_interrupt_enable
for the set of constants that should be OR’d together to form the bit mask.

static inline uint32_t 12C_ GetEnabledInterrupts(I2C_Type *base)
Returns the set of currently enabled I12C interrupt requests.
Parameters
* base — The I2C peripheral base address.

Returns
A bitmask composed of _i2c_interrupt_enable enumerators OR’d together to

indicate the set of enabled interrupts.
void 12C_ MasterSetBaudRate(I2C_Type *base, uint32_t baudRate_Bps, uint32_t srcClock_Hz)
Sets the I2C bus frequency for master transactions.

The I2C master is automatically disabled and re-enabled as necessary to configure the baud
rate. Do not call this function during a transfer, or the transfer is aborted.

Parameters
* base — The I2C peripheral base address.
* srcClock_Hz —I12C functional clock frequency in Hertz.
* baudRate_Bps — Requested bus frequency in bits per second.
void 12C_ MasterSet TimeoutValue(I2C_Type *base, uint8_t timeout_Ms, uint32_t srcClock_Hz)

Sets the I2C bus timeout value.

If the SCL signal remains low or bus does not have event longer than the timeout value,
kI2C_SclTimeoutFlag or kI2C_EventTimeoutFlag is set. This can indicete the bus is held by

slave or any fault occurs to the I2C module.
Parameters
* base — The I2C peripheral base address.
* timeout_ Ms — Timeout value in millisecond.
* srcClock_Hz —12C functional clock frequency in Hertz.
static inline bool 12C_ MasterGetBusIdleState(I2C_Type *base)
Returns whether the bus is idle.
Requires the master mode to be enabled.
Parameters
* base — The I2C peripheral base address.
Return values
* true — Bus is busy.
* false — Bus is idle.
status_t 12C_ MasterStart(I2C_Type *base, uint8_t address, i2c_direction_t direction)

Sends a START on the I2C bus.

This function is used to initiate a new master mode transfer by sending the START signal.
The slave address is sent following the I2C START signal.

Parameters
* base — I2C peripheral base pointer
* address — 7-bit slave device address.

* direction — Master transfer directions(transmit/receive).
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Return values
* kStatus_ Success — Successfully send the start signal.

* kStatus_ I2C_ Busy — Current bus is busy.

status_t 12C_ MasterStop(I12C_Type *base)
Sends a STOP signal on the 12C bus.

Return values
* kStatus_ Success — Successfully send the stop signal.
* kStatus_ I2C_ Timeout — Send stop signal failed, timeout.

static inline status_t 12C_ MasterRepeatedStart(I2C_Type *base, uint8_t address, i2¢_direction _t
direction)

Sends a REPEATED START on the 12C bus.
Parameters
* base — I2C peripheral base pointer
* address — 7-bit slave device address.
* direction — Master transfer directions(transmit/receive).
Return values
* kStatus_Success — Successfully send the start signal.

* kStatus_ I2C_ Busy — Current bus is busy but not occupied by current 12C
master.

status_t 12C_ MasterWriteBlocking(I2C_Type *base, const void *txBuff, size_t txSize, uint32_t
flags)

Performs a polling send transfer on the 12C bus.

Sends up to txSize number of bytes to the previously addressed slave device. The slave may
reply with a NAK to any byte in order to terminate the transfer early. If this happens, this
function returns kStatus_I2C_Nak.

Parameters
* base — The I2C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.

* flags — Transfer control flag to control special behavior like suppressing
start or stop, for normal transfers use kI2C_TransferDefaultFlag

Return values
* kStatus_ Success — Data was sent successfully.
* kStatus_I2C_ Busy — Another master is currently utilizing the bus.
* kStatus_I2C_ Nak — The slave device sent a NAK in response to a byte.
* kStatus_ I2C_ArbitrationLost — Arbitration lost error.

status_t 12C_ MasterReadBlocking(I2C_Type *base, void *rxBuff, size_t rxSize, uint32_t flags)
Performs a polling receive transfer on the I12C bus.

Parameters
* base — The I2C peripheral base address.
* rxBuff — The pointer to the data to be transferred.
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* rxSize — The length in bytes of the data to be transferred.

* flags — Transfer control flag to control special behavior like suppressing
start or stop, for normal transfers use kI2C_TransferDefaultFlag

Return values
* kStatus_ Success — Data was received successfully.
* kStatus_I2C_ Busy — Another master is currently utilizing the bus.
* kStatus_ I2C_ Nak — The slave device sent a NAK in response to a byte.
* kStatus_I2C_ ArbitrationLost — Arbitration lost error.

status_t 12C_ MasterTransferBlocking(I12C_Type *base, i2c_master_transfer_t *xfer)
Performs a master polling transfer on the I2C bus.

Note: The API does not return until the transfer succeeds or fails due to arbitration lost or
receiving a NAK.

Parameters

* base — I2C peripheral base address.

» xfer — Pointer to the transfer structure.
Return values

* kStatus_ Success — Successfully complete the data transmission.

kStatus_I2C_ Busy — Previous transmission still not finished.

kStatus_I12C_ Timeout — Transfer error, wait signal timeout.

kStatus I2C ArbitrationLost — Transfer error, arbitration lost.
* kStataus_I2C_ Nak — Transfer error, receive NAK during transfer.
* kStataus_I2C_ Addr_ Nak — Transfer error, receive NAK during addressing.

void 12C_ MasterTransferCreateHandle(I2C_Type *base, i2c_master_handle_t *handle,
i2c_master._transfer_callback_t callback, void *userData)

Creates a new handle for the I2C master non-blocking APIs.

The creation of a handle is for use with the non-blocking APIs. Once a handle is created,
there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
I12C_MasterTransferAbort() API shall be called.

Parameters
* base — The I2C peripheral base address.
* handle — [out] Pointer to the I2C master driver handle.
* callback — User provided pointer to the asynchronous callback function.
* userData — User provided pointer to the application callback data.

status_t 12C_MasterTransferNonBlocking(I2C_Type *base, i2c_master_handle_t *handle,
i2c_master_transfer_t *xfer)

Performs a non-blocking transaction on the I12C bus.
Parameters
* base — The I2C peripheral base address.
* handle — Pointer to the I2C master driver handle.

* xfer — The pointer to the transfer descriptor.
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Return values
* kStatus_ Success — The transaction was started successfully.

* kStatus_ I2C_ Busy — Either another master is currently utilizing the bus,
or a non-blocking transaction is already in progress.

status_t 12C_ MasterTransferGetCount(I2C_Type *base, i2¢c_master_handle_t *handle, size_t
*count)

Returns number of bytes transferred so far.
Parameters
* base — The I2C peripheral base address.
* handle — Pointer to the I2C master driver handle.

* count — [out] Number of bytes transferred so far by the non-blocking trans-
action.

Return values
* kStatus_ Success —
* kStatus I12C_Busy —

status_t 12C_ MasterTransferAbort(I2C_Type *base, i2c_master_handle_t *handle)
Terminates a non-blocking I2C master transmission early.

Note: Itisnot safe to call this function from an IRQ handler that has a higher priority than
the I2C peripheral’s IRQ priority.

Parameters
* base — The I2C peripheral base address.
* handle — Pointer to the I2C master driver handle.
Return values
* kStatus_ Success — A transaction was successfully aborted.
* kStatus_I2C_ Timeout — Timeout during polling for flags.

void 12C_ MasterTransferHandleIRQ(I2C_Type *base, i2c_master_handle_t *handle)
Reusable routine to handle master interrupts.

Note: This function does not need to be called unless you are reimplementing the non-
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The I2C peripheral base address.
* handle — Pointer to the I12C master driver handle.

enum i2¢_direction
Direction of master and slave transfers.

Values:

enumerator kI2C Write
Master transmit.
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enumerator kI2C Read
Master receive.
enum _ i2c_ master_transfer_flags
Transfer option flags.

Note: These enumerations are intended to be OR’d together to form a bit mask of options
for the _i2c_master_transfer::flags field.

Values:

enumerator kI2C_ TransferDefaultFlag
Transfer starts with a start signal, stops with a stop signal.

enumerator kI2C_ TransferNoStartFlag
Don’t send a start condition, address, and sub address

enumerator kI2C_ TransferRepeatedStartFlag
Send a repeated start condition

enumerator kI2C_ TransferNoStopFlag
Don’t send a stop condition.

enum i2c transfer states
States for the state machine used by transactional APIs.

Values:

enumerator kldleState

enumerator kTransmitSubaddrState

enumerator kTransmitDataState

enumerator kReceiveDataBeginState

enumerator kReceiveDataState

enumerator kReceiveLastDataState

enumerator kStartState

enumerator kStopState

enumerator kWaitForCompletionState
typedef enum _i2¢_direction i2c_ direction_ t

Direction of master and slave transfers.

typedef struct _i2c_master_config i2c_ master_config_t
Structure with settings to initialize the I2C master module.

This structure holds configuration settings for the I2C peripheral. To initialize this structure
to reasonable defaults, call the I2C_MasterGetDefaultConfig() function and pass a pointer
to your configuration structure instance.

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

typedef struct _i2c_master_transfer i2c_ master__transfer_t
I12C master transfer typedef.

typedef struct _i2c_master_handle i2c_ master_handle_t
12C master handle typedef.
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typedef void (*i2c_master_ transfer_ callback_t)(I2ZC_Type *base, i2c_master_handle_t *handle,
status_t completionStatus, void *userData)

Master completion callback function pointer type.

This callback is used only for the non-blocking master transfer API. Specify the callback you
wish to use in the call to I2C_MasterTransferCreateHandle().

Param base
The I2C peripheral base address.

Param completionStatus
Either kStatus_Success or an error code describing how the transfer com-
pleted.

Param userData
Arbitrary pointer-sized value passed from the application.

struct _i2c_master_config
#include <fsl_i2c.h> Structure with settings to initialize the 12C master module.

This structure holds configuration settings for the I2C peripheral. To initialize this structure
to reasonable defaults, call the I2C_MasterGetDefaultConfig() function and pass a pointer
to your configuration structure instance.

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

Public Members
bool enableMaster
Whether to enable master mode.

uint32_t baudRate Bps
Desired baud rate in bits per second.
bool enableTimeout
Enable internal timeout function.
uint8_t timeout_ Ms
Event timeout and SCL low timeout value.
struct i2c_master transfer

#include <fsl_i2c.h> Non-blocking transfer descriptor structure.

This  structure is used to pass transaction parameters to the
12C_MasterTransferNonBlocking() API.

Public Members

uint32_t flags
Bit mask of options for the transfer. See enumeration _i2c_master_transfer_flags for
available options. Set to 0 or kI2C_TransferDefaultFlag for normal transfers.

uint8_t slaveAddress
The 7-bit slave address.

i2c_direction_t direction
Either kI2C_Read or kI2C_Write.

uint32_t subaddress
Sub address. Transferred MSB first.
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size t subaddressSize
Length of sub address to send in bytes. Maximum size is 4 bytes.

void *data
Pointer to data to transfer.

size_t dataSize
Number of bytes to transfer.

struct _i2c_ master handle
#include <fsl_i2c.h> Driver handle for master non-blocking APIs.

Note: The contents of this structure are private and subject to change.

Public Members

uint8_t state
Transfer state machine current state.

uint32_t transferCount
Indicates progress of the transfer

uint32_t remainingBytes
Remaining byte count in current state.

uint8_t *puf
Buffer pointer for current state.

bool checkAddrNack
Whether to check the nack signal is detected during addressing.

i2¢c_master_transfer._t transfer
Copy of the current transfer info.

i2c_master_transfer_callback_t completionCallback
Callback function pointer.

void *userData
Application data passed to callback.

2.24 12C Slave Driver

void 12C_ SlaveGetDefaultConfig(i2¢_slave_config_t *slaveConfig)
Provides a default configuration for the I12C slave peripheral.

This function provides the following default configuration for the I12C slave peripheral:

slaveConfig- >enableSlave = true;

slaveConfig- >address0.disable = false;

slaveConfig- >address0.address = Ou;

slaveConfig- >address1.disable = true;

slaveConfig- >address2.disable = true;

slaveConfig- >address3.disable = true;
slaveConfig->busSpeed = kI2C__SlaveStandardMode;

After calling this function, override any settings to customize the configuration, prior to
initializing the master driver with I12C_Slavelnit(). Be sure to override at least the ad-
dress0.address member of the configuration structure with the desired slave address.
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Parameters

* slaveConfig — [out] User provided configuration structure that is set to de-
fault values. Refer to i2c_slave_config_t.

status_t 12C_ Slavelnit(I2C_Type *base, const i2¢_slave_config t *slaveConfig, uint32_t
srcClock_Hz)

Initializes the 12C slave peripheral.

This function enables the peripheral clock and initializes the I2C slave peripheral as de-
scribed by the user provided configuration.

Parameters
* base — The I2C peripheral base address.

* slaveConfig — User provided peripheral configuration. Use
12C_SlaveGetDefaultConfig() to get a set of defaults that you can override.

* srcClock_ Hz - Frequency in Hertz of the 12C functional clock. Used to cal-
culate CLKDIV value to provide enough data setup time for master when
slave stretches the clock.

void I2C_ SlaveSetAddress(I2C_Type *base, i2c_slave_address_register_t addressRegister, uint8_t
address, bool addressDisable)

Configures Slave Address n register.
This function writes new value to Slave Address register.
Parameters
* base — The I2C peripheral base address.

* addressRegister — The module supports multiple address registers. The pa-
rameter determines which one shall be changed.

¢ address — The slave address to be stored to the address register for match-
ing.

* addressDisable — Disable matching of the specified address register.

void I2C_ SlaveDeinit(I2C_Type *base)
Deinitializes the I2C slave peripheral.

This function disables the I2C slave peripheral and gates the clock. It also performs a soft-
ware reset to restore the peripheral to reset conditions.

Parameters
* base — The I2C peripheral base address.

static inline void 12C_ SlaveEnable(I12C_Type *base, bool enable)
Enables or disables the I2C module as slave.

Parameters
* base — The I2C peripheral base address.
* enable — True to enable or flase to disable.

static inline void 12C_ SlaveClearStatusFlags(I2C_Type *base, uint32_t statusMask)
Clears the I2C status flag state.

The following status register flags can be cleared:

* slave deselected flag
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Attempts to clear other flags has no effect.

See also:

_i2c_slave_flags.

Parameters
* base — The I2C peripheral base address.

* statusMask — A bitmask of status flags that are to be cleared. The mask is
composed of _i2c_slave_flags enumerators OR’d together. You may pass
the result of a previous call to I12C_SlaveGetStatusFlags().

status_t 12C_SlaveWriteBlocking(I2C_Type *base, const uint8_t *txBuff, size_t txSize)
Performs a polling send transfer on the I12C bus.

The function executes blocking address phase and blocking data phase.
Parameters
* base — The I2C peripheral base address.
* txBuff — The pointer to the data to be transferred.
* txSize — The length in bytes of the data to be transferred.

Returns
kStatus_Success Data has been sent.

Returns
kStatus_Fail Unexpected slave state (master data write while master read
from slave is expected).

status_t 12C__SlaveReadBlocking(I2C_Type *base, uint8_t *rxBuff, size_t rxSize)
Performs a polling receive transfer on the I12C bus.

The function executes blocking address phase and blocking data phase.
Parameters
* base — The I2C peripheral base address.
 rxBuff — The pointer to the data to be transferred.
* rxSize — The length in bytes of the data to be transferred.

Returns
kStatus_Success Data has been received.

Returns

kStatus_Fail Unexpected slave state (master data read while master write to
slave is expected).

void 12C_ SlaveTransferCreateHandle(I2C_Type *base, i2¢_slave_handle_t *handle,
i2¢_slave_transfer_callback_t callback, void *userData)

Creates a new handle for the I2C slave non-blocking APIs.

The creation of a handle is for use with the non-blocking APIs. Once a handle is created,
there is not a corresponding destroy handle. If the user wants to terminate a transfer, the
12C_SlaveTransferAbort() API shall be called.

Parameters
* base — The I2C peripheral base address.
* handle — [out] Pointer to the I2C slave driver handle.

* callback — User provided pointer to the asynchronous callback function.
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» userData — User provided pointer to the application callback data.

status_t 12C__SlaveTransferNonBlocking(I2C_Type *base, i2¢_slave_handle_t *handle, uint32_t
eventMask)

Starts accepting slave transfers.

Call this API after calling I12C_Slavelnit() and I12C_SlaveTransferCreateHandle() to start pro-
cessing transactions driven by an I2C master. The slave monitors the I2C bus and pass
events to the callback that was passed into the call to I2C_SlaveTransferCreateHandle().
The callback is always invoked from the interrupt context.

If no slave Tx transfer is busy, a master read from slave request invokes
kI2C_SlaveTransmitEvent callback. If no slave Rx transfer is busy, a master write to
slave request invokes kI2C_SlaveReceiveEvent callback.

The set of events received by the callback is customizable. To do so, set the eventMask pa-
rameter to the OR’d combination of i2c_slave_transfer_event_t enumerators for the events
you wish to receive. The kI2C_SlaveTransmitEvent and kI2C_SlaveReceiveEvent events are
always enabled and do not need to be included in the mask. Alternatively, you can pass
0 to get a default set of only the transmit and receive events that are always enabled. In
addition, the kI2C_SlaveAllEvents constant is provided as a convenient way to enable all
events.

Parameters
* base — The I2C peripheral base address.

* handle — Pointer to i2c_slave_handle_t structure which stores the transfer
state.

* eventMask — Bit mask formed by OR’ing together i2c_slave_transfer_event_t
enumerators to specify which events to send to the callback. Other ac-
cepted values are 0 to get a default set of only the transmit and receive
events, and kI2C_SlaveAllEvents to enable all events.

Return values
* kStatus_ Success — Slave transfers were successfully started.

* kStatus_I2C_ Busy — Slave transfers have already been started on this han-
dle.

status_t 12C__SlaveSetSendBuffer(12C_Type *base, volatile i2¢_slave_transfer_t *transfer, const
void *txData, size_t txSize, uint32_t eventMask)

Starts accepting master read from slave requests.

The function can be called in response to kI2C_SlaveTransmitEvent callback to start a new
slave Tx transfer from within the transfer callback.

The set of events received by the callback is customizable. To do so, set the eventMask pa-
rameter to the OR’d combination of i2c_slave_transfer_event_t enumerators for the events
you wish to receive. The kI2C_SlaveTransmitEvent and kI2C_SlaveReceiveEvent events are
always enabled and do not need to be included in the mask. Alternatively, you can pass
0 to get a default set of only the transmit and receive events that are always enabled. In
addition, the kI2C_SlaveAllEvents constant is provided as a convenient way to enable all
events.

Parameters
* base — The I2C peripheral base address.
 transfer — Pointer to i2c_slave_transfer_t structure.
* txData — Pointer to data to send to master.

* txSize — Size of txData in bytes.
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* eventMask — Bit mask formed by OR’ing together i2c_slave_transfer_event_t
enumerators to specify which events to send to the callback. Other ac-
cepted values are 0 to get a default set of only the transmit and receive
events, and kI2C_SlaveAllEvents to enable all events.

Return values
* kStatus_ Success — Slave transfers were successfully started.

* kStatus_ I2C_ Busy — Slave transfers have already been started on this han-
dle.

status_t 12C__SlaveSetReceiveBuffer(12C_Type *base, volatile i2¢_slave_transfer_t *transfer, void

*rxData, size_t rxSize, uint32_t eventMask)
Starts accepting master write to slave requests.

The function can be called in response to kI2C_SlaveReceiveEvent callback to start a new
slave Rx transfer from within the transfer callback.

The set of events received by the callback is customizable. To do so, set the eventMask pa-
rameter to the OR’d combination of i2c_slave_transfer_event_t enumerators for the events
you wish to receive. The kI2C_SlaveTransmitEvent and kI2C_SlaveReceiveEvent events are
always enabled and do not need to be included in the mask. Alternatively, you can pass
0 to get a default set of only the transmit and receive events that are always enabled. In
addition, the kI2C_SlaveAllEvents constant is provided as a convenient way to enable all
events.

Parameters
* base — The I12C peripheral base address.
* transfer — Pointer to i2c_slave_transfer_t structure.
» rxData — Pointer to data to store data from master.
* rxSize — Size of rxData in bytes.

* eventMask — Bit mask formed by OR’ing together i2c_slave_transfer_event_t
enumerators to specify which events to send to the callback. Other ac-
cepted values are 0 to get a default set of only the transmit and receive
events, and kI2C_SlaveAllEvents to enable all events.

Return values
* kStatus_ Success — Slave transfers were successfully started.

*» kStatus_ I2C_ Busy — Slave transfers have already been started on this han-
dle.

static inline uint32_t 12C_ SlaveGetReceived Address(I2C_Type *base, volatile i2¢_slave_transfer._t

*transfer)
Returns the slave address sent by the 12C master.

This function should only be called from the address match event callback
ki2C_SlaveAddressMatchEvent.

Parameters
* base — The I2C peripheral base address.
* transfer — The I2C slave transfer.

Returns
The 8-bit address matched by the I2C slave. Bit 0 contains the R/w direction
bit, and the 7-bit slave address is in the upper 7 bits.
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void 12C_SlaveTransfer Abort(I2C_Type *base, i2c_slave_handle_t *handle)
Aborts the slave non-blocking transfers.

Note: This API could be called at any time to stop slave for handling the bus events.

Parameters
* base — The I2C peripheral base address.

* handle — Pointer to i2c_slave_handle_t structure which stores the transfer
state.

Return values
e kStatus_ Success —
e kStatus_ I2C Idle —

status_t 12C_ SlaveTransferGetCount(I2C_Type *base, i2¢_slave_handle_t *handle, size_t *count)
Gets the slave transfer remaining bytes during a interrupt non-blocking transfer.

Parameters

* base — I2C base pointer.

* handle — pointer to i2c_slave_handle_t structure.

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

* kStatus_InvalidArgument — count is Invalid.

* kStatus_ Success — Successfully return the count.

void 12C_ SlaveTransferHandleIRQ(I2C_Type *base, i2c_slave_handle_t *handle)
Reusable routine to handle slave interrupts.

Note: This function does not need to be called unless you are reimplementing the non
blocking APT’s interrupt handler routines to add special functionality.

Parameters
* base — The I2C peripheral base address.

* handle — Pointer to i2c_slave_handle_t structure which stores the transfer
state.

enum _ i2c_slave_address_ register
12C slave address register.

Values:

enumerator kI2C_ SlaveAddressRegister(
Slave Address 0 register.

enumerator kI2C_ SlaveAddressRegisterl
Slave Address 1 register.

enumerator kI2C_ SlaveAddressRegister2
Slave Address 2 register.

enumerator kI2C_ SlaveAddressRegister3
Slave Address 3 register.
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enum _ i2c_slave_address_qual_mode
12C slave address match options.

Values:

enumerator kI2C__QualModeMask
The SLVQUALO field (qualAddress) is used as a logical mask for matching address0.

enumerator kI2C_ QualModeExtend

The SLVQUALO (qualAddress) field is used to extend address 0 matching in a range of
addresses.

enum _i2c_slave bus_ speed
12C slave bus speed options.

Values:

enumerator kI2C_SlaveStandardMode
enumerator kI2C_ SlaveFastMode
enumerator kI2C _SlaveFastModePlus
enumerator kI2C_SlaveHsMode

enum _i2c¢_ slave transfer event
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created
by OR’ing together events is passed to I2C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.

Note: These enumerations are meant to be OR’d together to form a bit mask of events.

Values:

enumerator kI2C SlaveAddressMatchEvent
Received the slave address after a start or repeated start.

enumerator kI2C_SlaveTransmitEvent
Callback is requested to provide data to transmit (slave-transmitter role).

enumerator kI2C SlaveReceiveEvent

Callbackis requested to provide a buffer in which to place received data (slave-receiver
role).

enumerator kI2C_ SlaveCompletionEvent
All data in the active transfer have been consumed.

enumerator kI2C _SlaveDeselectedEvent
The slave function has become deselected (SLVSEL flag changing from 1 to 0.

enumerator kI2C_SlaveAllEvents
Bit mask of all available events.

enum _i2c¢_ slave fsm
I2C slave software finite state machine states.

Values:

enumerator kI2C _SlaveFsmAddressMatch
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enumerator kI2C_ SlaveFsmReceive
enumerator kI2C SlaveFsmTransmit

typedef enum _i2c_slave_address_register i2c_slave_address_ register _t
12C slave address register.

typedef struct _i2c_slave_address i2c_slave_address_t
Data structure with 7-bit Slave address and Slave address disable.

typedef enum _i2c_slave_address_qual_mode i2¢_slave address_qual _mode_t
12C slave address match options.
typedef enum _i2c_slave_bus_speed i2c_slave_bus_speed_ t
12C slave bus speed options.
typedef struct _i2c_slave_config i2c_slave_config_t
Structure with settings to initialize the I12C slave module.
This structure holds configuration settings for the I2C slave peripheral. To initialize this

structure to reasonable defaults, call the 12C_SlaveGetDefaultConfig() function and pass a
pointer to your configuration structure instance.

The configuration structure can be made constant so it resides in flash.
typedef enum _i2c_slave_transfer_event i2c_slave transfer event_t
Set of events sent to the callback for non blocking slave transfers.

These event enumerations are used for two related purposes. First, a bit mask created
by OR’ing together events is passed to I2C_SlaveTransferNonBlocking() in order to specify
which events to enable. Then, when the slave callback is invoked, it is passed the current
event through its transfer parameter.

Note: These enumerations are meant to be OR’d together to form a bit mask of events.

typedef struct _i2c_slave_handle i2¢c_ slave_handle_t
12C slave handle typedef.
typedef struct _i2c_slave_transfer i2c_slave_transfer t
12C slave transfer structure.
typedef void (*i2c_ slave_transfer callback t)(I2C_Type *base, volatile i2c_slave_transfer_t
*transfer, void *userData)
Slave event callback function pointer type.

This callback is used only for the slave non-blocking transfer API. To install a callback, use
the I12C_SlaveSetCallback() function after you have created a handle.

Param base
Base address for the I2C instance on which the event occurred.

Param transfer
Pointer to transfer descriptor containing values passed to and/or from the call-
back.

Param userData
Arbitrary pointer-sized value passed from the application.

typedef enum _i2c_slave_fsmi2c_slave fsm_t
I2C slave software finite state machine states.
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typedef void (*flexcomm__i2¢_ master_irq handler_t)(I2C_Type *base, i2¢c_master_handle_t
*handle)

Typedef for master interrupt handler.

typedef void (*flexcomm_ i2¢_slave_irq handler_t)(I2C_Type *base, i2¢_slave_handle_t *handle)
Typedef for slave interrupt handler.

struct i2c_ slave address
#include <fsl_i2c.h> Data structure with 7-bit Slave address and Slave address disable.

Public Members

uint8_t address
7-bit Slave address SLVADR.

bool addressDisable
Slave address disable SADISABLE.

struct _i2c_slave_ config
#include <fsl_i2c.h> Structure with settings to initialize the I12C slave module.
This structure holds configuration settings for the I2C slave peripheral. To initialize this

structure to reasonable defaults, call the 12C_SlaveGetDefaultConfig() function and pass a
pointer to your configuration structure instance.

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

Public Members

i2c_slave_address_t address0
Slave’s 7-bit address and disable.

i2c_slave_address_t addressl
Alternate slave 7-bit address and disable.

i2c_slave_address_t address2
Alternate slave 7-bit address and disable.

i2c_slave_address_t address3
Alternate slave 7-bit address and disable.

i2c_slave_address_qual_mode_t qualMode
Qualify mode for slave address 0.

uint8_t qualAddress
Slave address qualifier for address 0.

i2¢_slave_bus_speed_t busSpeed

Slave bus speed mode. If the slave function stretches SCL to allow for software re-
sponse, it must provide sufficient data setup time to the master before releasing the
stretched clock. This is accomplished by inserting one clock time of CLKDIV at that
point. The busSpeed value is used to configure CLKDIV such that one clock time is
greater than the tSU;DAT value noted in the I12C bus specification for the I2C mode that
is being used. If the busSpeed mode is unknown at compile time, use the longest data
setup time kI2C_SlaveStandardMode (250 ns)

bool enableSlave
Enable slave mode.

struct _i2c_slave transfer
#include <fsl_i2c.h> 12C slave transfer structure.
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Public Members

i2c_slave_handle_t *handle
Pointer to handle that contains this transfer.
i2c_slave_transfer_event_t event
Reason the callback is being invoked.
uint8_t received Address
Matching address send by master. 7-bits plus R/nW bit0
uint32_t eventMask
Mask of enabled events.
uint8_t *rxData
Transfer buffer for receive data
const uint8_t *txData
Transfer buffer for transmit data
size_t txSize
Transfer size
size_t rxSize
Transfer size
size_t transferred Count
Number of bytes transferred during this transfer.

status_t completionStatus

Success or error code describing how the transfer completed. Only applies for
kI2C_SlaveCompletionEvent.

struct i2c slave handle
#include <fsl_i2c.h> 12C slave handle structure.

Note: The contents of this structure are private and subject to change.

Public Members
volatile i2¢_slave_transfer_t transfer
12C slave transfer.
volatile bool isBusy
Whether transfer is busy.
volatile i2¢_slave_fsm_t slaveFsm
slave transfer state machine.
i2c_slave_transfer_callback_t callback
Callback function called at transfer event.
void *userData
Callback parameter passed to callback.
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2.25 12S:12S Driver

2.26 12S_BRIDGE: 12S bridging and signal sharing configura-

tion

enum _i2s_bridge share set_index
12S Bridge share set.
Values:
enumerator kI2S_ BRIDGE_ OriginalSignal
Original FLEXCOMM I2S signals
enumerator kI2S_ BRIDGE_ ShareSet0
share set 0 signals
enumerator kI2S_ BRIDGE_ ShareSet1
share set 1 signals
enum _ i2s_ bridge_signal
12S signal.
Values:
enumerator kI2S_BRIDGE_ Signal SCK
SCK signal
enumerator kI2S  BRIDGE__ SignalWS
WS signal
enumerator kI2S_ BRIDGE_ SignalDataln
Data in signal
enumerator kI2S_ BRIDGE_ SignalDataOut
Data out signal
enum _ i2s_bridge share_src
12S signal source.
Values:
enumerator kI2S_ BRIDGE_ FlexcommO
Shared signal comes from FLEXCOMMO
enumerator kI2S_ BRIDGE_ Flexcomm1
Shared signal comes from FLEXCOMM1
enumerator kI2S_ BRIDGE_ Flexcomm?2
Shared signal comes from FLEXCOMM?2
enumerator kI2S BRIDGE Flexcomm3
Shared signal comes from FLEXCOMM3
enum _ i2s_ bridge dataout_ mask
12S Bridge shared data out mask.
Values:

enumerator kI2S BRIDGE_FlexcommODataOut
FLEXCOMMO DATAOUT Output Enable
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enumerator kI2S BRIDGE FlexcommlDataOut
FLEXCOMM1 DATAOUT Output Enable

enumerator kI2S BRIDGE Flexcomm2DataOut
FLEXCOMM2 DATAOUT Output Enable

enumerator kI2S BRIDGE Flexcomma3DataOut
FLEXCOMM3 DATAOUT Output Enable

typedef enum _i2s_bridge_signal i2s_bridge_signal t
12S signal.

FSL_I2S_BRIDGE_DRIVER_ VERSION
Group I12S Bridge driver version for SDK.

Version 2.0.0.

void 12S_ BRIDGE _ SetFlexcommShareSet(uint32_t flexCommIndex, uint32_t sckSet, uint32_t
wsSet, uint32_t datalnSet, uint32_t dataOutSet)

12S Bridge share set selection for flexcomm instance.
Parameters

* flexCommIndex —index of flexcomm, refer to RM for supported FLEXCOMM
instances.

* sckSet — share set for sck, refer to _i2s_bridge_share_set_index

» wsSet — share set for ws, refer to _i2s_bridge_share_set_index

* datalnSet — share set for data in, refer to _i2s_bridge_share_set_index

» dataOutSet — share set for data out, refer to _i2s_bridge_share_set_index

void I2S_ BRIDGE_ SetFlexcommSignalShareSet(uint32_t flexCommIndex, i2s_bridge_signal t
signal, uint32_t set)

12S Bridge share set selection for a separate signal.
Parameters

* flexCommIndex —index of flexcomm, refer to RM for supported FLEXCOMM
instances.

* signal — The signal need to be configured.
* set —share set for the signal, refer to _i2s_bridge_share_set_index

void 12S_ BRIDGE_ SetShareSetSrc(uint32_t setindex, uint32_t sckShareSrc, uint32_t wsShareSrec,
uint32_t dataInShareSrc, uint32_t dataOutShareSrc)

I12S Bridge share set source configure.
Parameters
* setIndex — index of share set, refer _i2s_bridge_share_set_index
* sckShareSrc — sck source for this share set, refer to _i2s_bridge_share_src
* wsShareSrc — ws source for this share set, refer to _i2s_bridge_share_src

* dataInShareSrc — data in source for this share set, refer to
_i2s_bridge_share_src

dataOutShareSrc — data out source for this share set, refer to
_i2s_bridge_dataout_mask
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void I2S_ BRIDGE_ SetShareSignalSrc(uint32_t setIndex, i2s_bridge_signal_t signal, uint32_t
shareSrc)

I2S Bridge shared signal source selection for a share set.
Parameters
* setIndex — index of share set, refer to _i2s_bridge_share_set_index
* signal — the shared signal to be configured

* shareSrc — the signal selection, refer to _i2s_bridge_share_src.

2.27 12S DMA Driver

void I12S_ TxTransferCreateHandleDMA (12S_Type *base, i2s_dma_handle_t *handle, dma_handle_t
*dmaHandle, i2s_dma_transfer_callback_t callback, void
*userData)

Initializes handle for transfer of audio data.
Parameters
* base —I2S base pointer.
* handle — pointer to handle structure.
* dmaHandle — pointer to dma handle structure.
* callback — function to be called back when transfer is done or fails.
* userData — pointer to data passed to callback.

status_t 12S_ TxTransferSendDMA (12S_Type *base, i2s_dma_handle_t *handle, i2s_transfer._t
transfer)

Begins or queue sending of the given data.

Parameters
* base — I2S base pointer.
* handle — pointer to handle structure.
¢ transfer — data buffer.

Return values
e kStatus_ Success —
* kStatus_I2S Busy — if all queue slots are occupied with unsent buffers.

void I12S_ TransferAbortDMA (12S_Type *base, i2s_dma_handle_t *handle)
Aborts transfer of data.

Parameters
* base —I2S base pointer.
* handle — pointer to handle structure.

void I12S_ RxTransferCreateHandleDMA (12S_Type *base, i2s_dma_handle_t *handle, dma_handle_t
*dmaHandle, i2s_dma_transfer_callback_t callback, void
*userData)

Initializes handle for reception of audio data.
Parameters
* base —I2S base pointer.

* handle — pointer to handle structure.
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* dmaHandle — pointer to dma handle structure.
* callback — function to be called back when transfer is done or fails.
* userData — pointer to data passed to callback.

status_t 12S_ RxTransferReceiveDMA (12S_Type *base, i2s_dma_handle_t *handle, i2s_transfer_t
transfer)

Begins or queue reception of data into given buffer.
Parameters
* base —I2S base pointer.
* handle — pointer to handle structure.
* transfer — data buffer.
Return values
e kStatus_ Success —

* kStatus_I2S Busy — if all queue slots are occupied with buffers which are
not full.

void 12S_ DMACallback(dma_handle_t *handle, void *userData, bool transferDone, uint32_t tcds)
Invoked from DMA interrupt handler.
Parameters
* handle — pointer to DMA handle structure.
¢ userData — argument for user callback.
* transferDone — if transfer was done.
* tcds —

void I12S_ TransferInstallLoopDMADescriptorMemory(i2s_dma_handle_t *handle, void
*dmaDescriptorAddr, size_t
dmaDescriptorNum)

Install DMA descriptor memory for loop transfer only.
This function used to register DMA descriptor memory for the i2s loop dma transfer.

It must be callbed before 12S_TransferSendLoopDMA/I2S_TransferReceiveLoopDMA and
after I2S_RxTransferCreateHandleDMA/I2S_TxTransferCreateHandleDMA.

User should be take care about the address of DMA descriptor pool which required align
with 16BYTE at least.

Parameters
* handle — Pointer to i2s DMA transfer handle.
* dmaDescriptorAddr - DMA descriptor start address.
* dmaDescriptorNum — DMA descriptor number.

status_t 12S_ TransferSendLoopDMA (I12S_Type *base, i2s_dma_handle_t *handle, i2s_transfer._t
*xfer, uint32_t loopTransferCount)

Send link transfer data using DMA.

This function receives data using DMA. This is a non-blocking function, which returns right
away. When all data is received, the receive callback function is called.

This function support loop transfer, such as A->B->...->A, the loop transfer chain will be
converted into a chain of descriptor and submit to dma. Application must be aware of that
the more counts of the loop transfer, then more DMA descriptor memory required, user can
use function 12S_InstallDMADescriptorMemory to register the dma descriptor memory.
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As the DMA support maximum 1024 transfer count, so application must be aware of that
this transfer function support maximum 1024 samples in each transfer, otherwise assert
error or error status will be returned. Once the loop transfer start, application can use
function I12S_TransferAbortDMA to stop the loop transfer.

Parameters
* base — I2S peripheral base address.
* handle — Pointer to usart_dma_handle_t structure.
» xfer — I2S DMA transfer structure. See i2s_transfer _t.
* loopTransferCount —loop count

Return values
kStatus__ Success —

status_t 12S_ TransferReceiveLoopDMA (I12S_Type *base, i2s_dma_handle_t *handle, i2s_transfer._t
*xfer, uint32_t loopTransferCount)

Receive link transfer data using DMA.

This function receives data using DMA. This is a non-blocking function, which returns right
away. When all data is received, the receive callback function is called.

This function support loop transfer, such as A->B->...->A, the loop transfer chain will be
converted into a chain of descriptor and submit to dma. Application must be aware of that
the more counts of the loop transfer, then more DMA descriptor memory required, user can
use function I12S_InstallDMADescriptorMemory to register the dma descriptor memory.

As the DMA support maximum 1024 transfer count, so application must be aware of that
this transfer function support maximum 1024 samples in each transfer, otherwise assert
error or error status will be returned. Once the loop transfer start, application can use
function I2S_TransferAbortDMA to stop the loop transfer.

Parameters
* base — I2S peripheral base address.
* handle — Pointer to usart_dma_handle_t structure.
* xfer — I2S DMA transfer structure. See i2s_transfer_t.
* loopTransferCount —loop count

Return values
kStatus_ Success —

FSL_I12S DMA_ DRIVER_VERSION
12S DMA driver version 2.3.3.

typedef struct _i2s_dma_handle i2s_dma_ handle_t
Members not to be accessed / modified outside of the driver.

typedef void (*i2s_ dma_transfer callback t)(I2S_Type *base, i2s_dma_handle_t *handle, status_t
completionStatus, void *userData)

Callback function invoked from DMA API on completion.

Param base
12S base pointer.

Param handle
pointer to I2S transaction.

Param completionStatus
status of the transaction.

Param userData
optional pointer to user arguments data.
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struct i2s dma_handle

#include <fsl_i2s_dma.h> i2s dma handle

Public Members
uint32_t state
Internal state of I2S DMA transfer

uint8_t bytesPerFrame
bytes per frame
i2s_dma_transfer_callback_t completionCallback
Callback function pointer

void *userData
Application data passed to callback

dma_handle_t *dmaHandle

DMA handle
volatile i2s_transfer_t i2sQueue[(4U)]

Transfer queue storing transfer buffers
volatile uint8_t queueUser

Queue index where user’s next transfer will be stored
volatile uint8_t queueDriver

Queue index of buffer actually used by the driver
dma_descriptor._t *i2sLoopDMADescriptor

descriptor pool pointer

size_t i2sLoopDMA DescriptorNum
number of descriptor in descriptors pool

2.28 12S Driver

void 12S_ TxInit(I2S_Type *base, const i2s_config_t *config)

Initializes the FLEXCOMM peripheral for I12S transmit functionality.

Ungates the FLEXCOMM clock and configures the module for I2S transmission using a con-
figuration structure. The configuration structure can be custom filled or set with default

values by I2S_TxGetDefaultConfig(.

Note: This API should be called at the beginning of the application to use the I2S driver.

Parameters
* base — I2S base pointer.

* config — pointer to I12S configuration structure.

void 12S_ RxInit(I2S_Type *base, const i2s_config t *config)

Initializes the FLEXCOMM peripheral for I12S receive functionality.

Ungates the FLEXCOMM clock and configures the module for I2S receive using a configura-
tion structure. The configuration structure can be custom filled or set with default values

by 12S_RxGetDefaultConfig().
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Note: This API should be called at the beginning of the application to use the I2S driver.

Parameters
* base — I2S base pointer.

* config — pointer to I12S configuration structure.

void 12S_ TxGetDefaultConfig(i2s_config_t *config)

Sets the I2S Tx configuration structure to default values.

This API initializes the configuration structure for use in I12S_TxInit(). The initialized struc-
ture can remain unchanged in I2S_TxInit(), or it can be modified before calling I12S_TxInit().
Example:

i2s_ config_t config;
12S  TxGetDefaultConfig(& config);

Default values:

config->masterSlave = kI2S_ MasterSlaveNormalMaster;
config->mode = kI2S_ Model2sClassic;
config->rightLow = false;
config->leftJust = false;
config->pdmData = false;
config->sckPol = false;

config->wsPol = false;

config->divider = 1;
config->oneChannel = false;
config->dataLength = 16;
config->frameLength = 32;
config->position = 0;
config->watermark = 4;
config->txEmptyZero = true;
config->pack48 = false;

Parameters

* config — pointer to I12S configuration structure.

void I2S_ RxGetDefaultConfig(i2s_config_t *config)

Sets the I2S Rx configuration structure to default values.

This API initializes the configuration structure for use in I2S_RxInit(). The initialized struc-
ture can remain unchanged in I12S_RxInit(), or it can be modified before calling I2S_RxInit().
Example:

i2s_ config_ t config;
12S_ RxGetDefaultConfig(&config);

Default values:

config->masterSlave = kI2S_MasterSlaveNormalSlave;
config->mode = kI2S_ Model2sClassic;
config->rightLow = false;
config->leftJust = false;
config->pdmData = false;
config->sckPol = false;
config->wsPol = false;
config->divider = 1;
config->oneChannel = false;
(continues on next page)
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(continued from previous page)

config->dataLength = 16;
config->frameLength = 32;
config->position = 0;
config->watermark = 4;
config->txEmptyZero = false;
config->pack48 = false;

Parameters
* config — pointer to I12S configuration structure.

void 12S_ Deinit(I2S_Type *base)
De-initializes the 12S peripheral.

This API gates the FLEXCOMM clock. The I2S module can’t operate unless I2S_TxInit or
I12S_RxInit is called to enable the clock.

Parameters
* base — I2S base pointer.

void 12S_ SetBitClockRate(I2S_Type *base, uint32_t sourceClockHz, uint32_t sampleRate,
uint32_t bitWidth, uint32_t channelNumbers)

Transmitter/Receiver bit clock rate configurations.
Parameters
* base — SAI base pointer.
* sourceClockHz — bit clock source frequency.
* sampleRate — audio data sample rate.
* bitWidth — audio data bitWidth.
¢ channelNumbers — audio channel numbers.

void 12S_ TxTransferCreateHandle(I2S_Type *base, i2s_handle_t *handle, i2s_transfer_callback_t
callback, void *userData)

Initializes handle for transfer of audio data.
Parameters
* base — I2S base pointer.
* handle — pointer to handle structure.
* callback — function to be called back when transfer is done or fails.
 userData — pointer to data passed to callback.

status_t 12S_ TxTransferNonBlocking(12S_Type *base, i2s_handle_t *handle, i2s_transfer._t
transfer)

Begins or queue sending of the given data.
Parameters
* base — I2S base pointer.
* handle — pointer to handle structure.
o transfer — data buffer.
Return values
e kStatus Success —

* kStatus_I2S Busy — if all queue slots are occupied with unsent buffers.
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void I12S_ TxTransferAbort(I2S_Type *base, i2s_handle_t *handle)
Aborts sending of data.
Parameters
* base —I2S base pointer.
* handle — pointer to handle structure.
void I2S_ RxTransferCreateHandle(I2S_Type *base, i2s_handle_t *handle, i2s_transfer_callback_t
callback, void *userData)
Initializes handle for reception of audio data.
Parameters

* base — I2S base pointer.
* handle — pointer to handle structure.
* callback — function to be called back when transfer is done or fails.
 userData — pointer to data passed to callback.

status_t 12S_ RxTransferNonBlocking(I12S_Type *base, i2s_handle_t *handle, i2s_transfer._t
transfer)

Begins or queue reception of data into given buffer.

Parameters
* base — I12S base pointer.
* handle — pointer to handle structure.

* transfer — data buffer.

Return values

e kStatus_Success —
* kStatus_I2S_Busy — if all queue slots are occupied with buffers which are

not full.
void 12S_ RxTransferAbort(I2S_Type *base, i2s_handle_t *handle)
Aborts receiving of data.
Parameters
* base — I2S base pointer.
* handle — pointer to handle structure.
status_t 12S_ TransferGetCount(I2S_Type *base, i2s_handle_t *handle, size_t *count)
Returns number of bytes transferred so far.
Parameters
* base — I12S base pointer.
* handle — pointer to handle structure.
* count — [out] number of bytes transferred so far by the non-blocking trans-
action.

Return values

e kStatus_ Success —
* kStatus_ NoTransferInProgress — there is no non-blocking transaction cur-

rently in progress.
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status_t 12S__ TransferGetErrorCount(I12S_Type *base, i2s_handle_t *handle, size_t *count)
Returns number of buffer underruns or overruns.

Parameters
* base —I2S base pointer.
* handle — pointer to handle structure.

* count — [out] number of transmit errors encountered so far by the non-
blocking transaction.

Return values
* kStatus_ Success —

* kStatus_ NoTransferInProgress — there is no non-blocking transaction cur-
rently in progress.

static inline void 12S_ Enable(I2S_Type *base)
Enables I2S operation.

Parameters
* base — I12S base pointer.

void I12S_ EnableSecondaryChannel(I2S_Type *base, uint32_t channel, bool oneChannel, uint32_t
position)

Enables I2S secondary channel.
Parameters
* base —I2S base pointer.

e channel - seondary channel channel number reference
_i2s_secondary_channel.

» oneChannel — true is treated as single channel, functionality left channel for
this pair.

* position —define the location within the frame of the data, should not bigger
than 0x1FFU.

static inline void 12S_ DisableSecondaryChannel (I2S_Type *base, uint32_t channel)
Disables 12S secondary channel.

Parameters
* base — I2S base pointer.

e channel - seondary channel channel number reference
_i2s_secondary_channel.

static inline void 12S_ Disable(I2S_Type *base)
Disables I2S operation.

Parameters
* base —I2S base pointer.

static inline void I12S_ EnableInterrupts(I12S_Type *base, uint32_t interruptMask)
Enables I2S FIFO interrupts.

Parameters
* base — I2S base pointer.

* interruptMask — bit mask of interrupts to enable. See i2s_flags_t for the set
of constants that should be OR’d together to form the bit mask.
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static inline void 12S_ Disablelnterrupts(I2S_Type *base, uint32_t interruptMask)
Disables 12S FIFO interrupts.

Parameters
* base —I2S base pointer.

* interruptMask — bit mask of interrupts to enable. See i2s_flags_t for the set
of constants that should be OR’d together to form the bit mask.

static inline uint32_t I12S_ GetEnabledInterrupts(I2S_Type *base)
Returns the set of currently enabled 12S FIFO interrupts.

Parameters
* base —I2S base pointer.

Returns
A bitmask composed of i2s_flags_t enumerators OR’d together to indicate the
set of enabled interrupts.

Status_t 12S__EmptyTxFifo(I2S_Type *base)
Flush the valid data in TX fifo.

Parameters
* base — I12S base pointer.

Returns
kStatus_Fail empty TX fifo failed, kStatus_Success empty tx fifo success.

void 12S_ TxHandleIRQ(I2S_Type *base, i2s_handle_t *handle)
Invoked from interrupt handler when transmit FIFO level decreases.

Parameters
* base — I12S base pointer.
* handle — pointer to handle structure.

void 12S_ RxHandleIRQ(I2S_Type *base, i2s_handle_t *handle)
Invoked from interrupt handler when receive FIFO level decreases.

Parameters
* base — I2S base pointer.
* handle — pointer to handle structure.

FSL 12S DRIVER_ VERSION
12S driver version 2.3.2.

_i2s_status I2S status codes.
Values:

enumerator kStatus_12S_ BufferComplete
Transfer from/into a single buffer has completed

enumerator kStatus_ I12S Done
All buffers transfers have completed

enumerator kStatus_I12S_ Busy
Already performing a transfer and cannot queue another buffer
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enum _i2s_flags
12S flags.

Note: These enums are meant to be OR’d together to form a bit mask.

Values:

enumerator kI2S_TxErrorFlag
TX error interrupt

enumerator kI2S_TxLevelFlag
TX level interrupt

enumerator kI2S_RxErrorFlag
RX error interrupt

enumerator kI2S_ RxLevelFlag
RX level interrupt

enum _i2s master_slave
Master / slave mode.

Values:

enumerator kI2S MasterSlaveNormalSlave
Normal slave

enumerator kI2S_MasterSlaveWsSyncMaster
WS synchronized master

enumerator kI2S MasterSlaveExtSckMaster
Master using existing SCK

enumerator kI2S MasterSlaveNormalMaster
Normal master

enum _i2s mode
12S mode.

Values:

enumerator kI2S Model2sClassic
I2S classic mode

enumerator kI2S_ ModeDspWs50
DSP mode, WS having 50% duty cycle

enumerator kI2S_ ModeDspWsShort
DSP mode, WS having one clock long pulse

enumerator kI2S_ ModeDspWsLong
DSP mode, WS having one data slot long pulse

_i2s_secondary_channel I2S secondary channel.
Values:

enumerator kI2S_ SecondaryChannell
secondary channel 1
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enumerator kI2S_ SecondaryChannel2
secondary channel 2

enumerator kI2S_ SecondaryChannel3
secondary channel 3
typedef enum _i2s_flags i2s_flags_t
12S flags.

Note: These enums are meant to be OR’d together to form a bit mask.

typedef enum _i2s_master_slave i2s_master_slave t
Master / slave mode.

typedef enum _i2s_mode i2s_ mode_ t
12S mode.

typedef struct _i2s_config i2s_ config_t
I12S configuration structure.

typedef struct _i2s_transfer i2s_ transfer_t
Buffer to transfer from or receive audio data into.

typedef struct _i2s_handle i2s_handle_t
Transactional state of the intialized transfer or receive 12S operation.

typedef void (*i2s_ transfer_callback_ t)(I2S_Type *base, i2s_handle_t *handle, status_t

completionStatus, void *userData)

Callback function invoked from transactional API on completion of a single buffer transfer.

Param base
12S base pointer.

Param handle
pointer to I2S transaction.

Param completionStatus
status of the transaction.

Param userData
optional pointer to user arguments data.

12S NUM_ BUFFERS
Number of buffers .

struct _i2s_ config
#include <fsl_i2s.h> 12S configuration structure.

Public Members
i2s_master_slave_t masterSlave
Master / slave configuration

i2s_mode_t mode
I12S mode

bool rightLow
Right channel data in low portion of FIFO
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bool leftJust
Left justify data in FIFO

bool pdmData
Data source is the D-Mic subsystem
bool sckPol
SCK polarity
bool wsPol
WS polarity
uint16_t divider
Flexcomm function clock divider (1 - 4096)
bool oneChannel
true mono, false stereo
uint8_t dataLength
Data length (4 - 32)
uint16_t frameLength
Frame width (4 - 512)
uint16_t position
Data position in the frame
uint8_t watermark
FIFO trigger level
bool txEmptyZero
Transmit zero when buffer becomes empty or last item

bool pack48

Packing format for 48-bit data (false - 24 bit values, true - alternating 32-bit and 16-bit
values)

struct _i2s transfer
#include <fsl_i2s.h> Buffer to transfer from or receive audio data into.

Public Members
uint8_t *data
Pointer to data buffer.

size_t dataSize
Buffer size in bytes.

struct i2s handle
#include <fsl_i2s.h> Members not to be accessed / modified outside of the driver.

Public Members
volatile uint32_t state
State of transfer

i2s_transfer_callback_t completionCallback
Callback function pointer
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void *userData
Application data passed to callback

bool oneChannel
true mono, false stereo

uint8_t dataLength
Data length (4 - 32)

bool pack48

Packing format for 48-bit data (false - 24 bit values, true - alternating 32-bit and 16-bit
values)

uint8_t watermark
FIFO trigger level

bool useFifo4d8H
When dataLength 17-24: true use FIFOWRA48H, false use FIFOWR

volatile i2s_transfer_t i2sQueue[(4U)]
Transfer queue storing transfer buffers

volatile uint8_t queueUser
Queue index where user’s next transfer will be stored

volatile uint8_t queueDriver
Queue index of buffer actually used by the driver

volatile uint32_t errorCount
Number of buffer underruns/overruns

volatile uint32_t transferCount
Number of bytes transferred

2.29 IMU: Inter CPU Messaging Unit

status_t IMU_ Init(imu_link_t link)
Initializes the IMU module.

This function sets IMU to initialized state, including:

Flush the send FIFO.

Unlock the send FIFO.

* Set the water mark to (IMU_MAX MSG_FIFO_WATER_MARK)
* Flush the receive FIFO.

If IMU_BUSY_POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return kStatus_Timeout if flushing the receive
FIFO takes too long.

Parameters
* link — IMU link.
Return values
* kStatus_ Success — The IMU was initialized successfully.

* kStatus_ InvalidArgument — Invalid link parameter.
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* kStatus_ Timeout — Timeout occurred while flushing the receive FIFO.

Returns
status_t

void IMU_ Deinit(imu_link_t link)
De-initializes the IMU module.

Parameters
e link — IMU link.

static inline void IMU_ WriteMsg(imu_link_t link, uint32_t msg)
Write one message to TX FIFO.

This function writes message to the TX FIFO, user need to make sure there is empty space
in the TX FIFO, and TX FIFO not locked before calling this function.

Parameters
¢ link - IMU link.
* msg — The message to send.

static inline uint32_t IMU_ ReadMsg(imu_link_t link)
Read one message from RX FIFO.

User need to make sure there is available message in the RX FIFO.
Parameters
* link — IMU link.

Returns
The message.

int32_t IMU_ SendMsgsBlocking(imu_link_t link, const uint32_t *msgs, int32_t msgCount, bool
lockSendFifo)

Blocking to send messages.

This function blocks until all messages have been filled to TX FIFO.

o If the TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED.

 If TX FIFO not locked, this function waits the available empty slot in TX FIFO, and fills
the message to TX FIFO.

* To lock TX FIFO after filling all messages, set lockSendFifo to true.

If IMU_BUSY_POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return IMU_ERR_TIMEOUT if waiting for FIFO
space takes too long.

Parameters
¢ link — IMU link.
» msgs — The messages to send.
* msgCount — Message count, one message is a 32-bit word.

* lockSendFifo — If set to true, the TX FIFO is locked after all messages filled
to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED. If a
timeout occurs while waiting for FIFO space, it returns IMU_ERR_TIMEOUT.
Otherwise, this function returns the actual message count sent out, which
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equals msgCount because this function is blocking until all messages have been
filled into TX FIFO or a timeout occurs.

int32_t IMU_ TrySendMsgs(imu_link_t link, const uint32_t *msgs, int32_t msgCount, bool
lockSendFifo)

Try to send messages.

This function is similar with IMU_SendMsgsBlocking, the difference is, this function tries
to send as many as possible, if there is not enough empty slot in TX FIFO, this function fills
messages to available empty slots and returns how many messages have been filled.

 If the TX FIFO is locked, this function returns IMU_ERR_TX_FIFO_LOCKED.

o If TX FIFO not locked, this function fills messages to TX FIFO empty slot, and returns
how many messages have been filled.

* If lockSendFifo is set to true, TX FIFO is locked after all messages have been filled to TX
FIFO. In other word, TX FIFO is locked if the function return value equals msgCount,
when lockSendFifo set to true.

Parameters
¢ link — IMU link.
* msgs — The messages to send.
» msgCount — Message count, one message is a 32-bit word.

* lockSendFifo — If set to true, the TX FIFO is locked after all messages filled
to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED, other-
wise, this function returns the actual message count sent out.

int32_t IMU_ TryReceiveMsgs(imu_link_t link, uint32_t *msgs, int32_t desiredMsgCount, bool
*needAckLock)

Try to receive messages.

This function tries to read messages from RX FIFO. It reads the messages already exists in
RX FIFO and returns the actual read count.

o If the RX FIFO has enough messages, this function reads the messages and returns.

« If the RX FIFO does not have enough messages, this function the messages in RX FIFO
and returns the actual read count.

* During message reading, if RX FIFO is empty and locked, in this case peer CPU will not
send message until current CPU send lock ack message. Then this function returns the
message count actually received, and sets need AckLock to true to inform upper layer.

Parameters
link — IMU link.

» msgs — The buffer to read messages.
¢ desiredMsgCount — Desired read count, one message is a 32-bit word.

* needAckLock — Upper layer should always check this value. When this is
set to true by this function, upper layer should send lock ack message to
peer CPU.
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Returns
Count of messages actually received.

int32_t IMU_ ReceiveMsgsBlocking(imu_link_t link, uint32_t *msgs, int32_t desiredMsgCount,
bool *needAckLock)

Blocking to receive messages.

This function blocks until all desired messages have been received or the RX FIFO is locked.

« If the RX FIFO has enough messages, this function reads the messages and returns.

« If the RX FIFO does not have enough messages, this function waits for the new mes-
sages.

* During message reading, if RX FIFO is empty and locked, in this case peer CPU will not
send message until current CPU send lock ack message. Then this function returns the
message count actually received, and sets needAckLock to true to inform upper layer.
Parameters

* link — IMU link.
* msgs — The buffer to read messages.
* desiredMsgCount — Desired read count, one message is a 32-bit word.

* needAckLock — Upper layer should always check this value. When this is
set to true by this function, upper layer should send lock ack message to
peer CPU.

Returns
Count of messages actually received.

int32_t IMU_ SendMsgPtrBlocking(imu_link_t link, uint32_t msgPtr, bool lockSendFifo)
Blocking to send messages pointer.

Compared with IMU_SendMsgsBlocking, this function fills message pointer to TX FIFO, but
not the message content.

This function blocks until the message pointer is filled to TX FIFO.

« If the TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED.

« If TX FIFO not locked, this function waits the available empty slot in TX FIFO, and fills
the message pointer to TX FIFO.

* To lock TX FIFO after filling the message pointer, set lockSendFifo to true.

If IMU BUSY POLL_COUNT is defined and non-zero, the function will timeout after the
specified number of polling iterations and return IMU_ERR_TIMEOUT if waiting for FIFO
space takes too long.

Parameters
¢ link - IMU link.
* msgPtr — The buffer pointer to message to send.

* lockSendFifo — If set to true, the TX FIFO is locked after message pointer
filled to TX FIFO.

Returns
If TX FIFO is locked, this function returns IMU_ERR_TX FIFO_LOCKED. If a
timeout occurs while waiting for FIFO space, it returns IMU_ERR_TIMEOUT.
Otherwise, this function returns 0 to indicate success.
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static inline void IMU_ LockSendFifo(imu_link_t link, bool lock)
Lock or unlock the TX FIFO.

Parameters
 link — IMU link.
* lock — Use true to lock the FIFO, use false to unlock.

void IMU_ FlushSendFifo(imu_link_t link)
Flush the send FIFO.

Flush all messages in send FIFO.
Parameters
* link — IMU link.

static inline void IMU_ SetSendFifoWaterMark(imu_link_t link, uint8_t waterMark)
Set send FIFO warter mark.

The warter mark must be less than IMU MAX MSG_FIFO_WATER_MARK, i.e. 0 < water-
Mark <= IMU_MAX_MSG_FIFO_WATER_MARK.

Parameters
¢ link — IMU link.
» waterMark — Send FIFO warter mark.

static inline uint32_t IMU_ GetReceivedMsgCount(imu_link_t link)
Get the message count in receive FIFO.

Parameters
 link — IMU link.

Returns
The message count in receive FIFO.

static inline uint32_t IMU_ GetSendFifoEmptySpace(imu_link_t link)
Get the empty slot in send FIFO.

Parameters
 link — IMU link.

Returns
The empty slot count in send FIFO.

uint32_t IMU _ GetStatusFlags(imu_link_t link)
Gets the IMU status flags.

Parameters
¢ link — IMU link.

Returns
Bit mask of the IMU status flags, see _imu_status_flags.

static inline void IMU_ ClearPendingInterrupts(imu_link_t link, uint32_t mask)
Clear the IMU IRQ.

Parameters
¢ link — IMU link.

* mask — Bit mask of the interrupts to clear, see _imu_interrupts.

318 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

FSL IMU_ DRIVER VERSION
IMU driver version.

enum _imu_ status_ flags
IMU status flags. .

Values:

enumerator kIMU__ TxFifoEmpty
enumerator kIMU_ TxFifoFull
enumerator kIMU _TxFifoAlmostFull
enumerator kIMU_ TxFifoLocked
enumerator kIMU__ RxFifoEmpty
enumerator kIMU__ RxFifoFull
enumerator kIMU RxFifoAlmostFull
enumerator kIMU_RxFifoLocked

enum _ imu_ interrupts
IMU interrupt. .

Values:

enumerator kIMU_ RxMsgReadyInterrupt

enumerator kIMU__TxFifoSpaceAvailableInterrupt
IMU_MSG_FIFO_STATUS_MSG_FIFO_LOCKED_MASK
IMU_MSG_FIFO_STATUS_MSG_FIFO_ALMOST_FULL_MASK
IMU_MSG_FIFO_STATUS_MSG_FIFO_FULL MASK
IMU_MSG_FIFO_STATUS_MSG_FIFO_EMPTY__MASK
IMU_MSG_FIFO_STATUS_MSG_COUNT_MASK
IMU_MSG_FIFO_STATUS_MSG_COUNT_SHIFT
IMU_MSG_FIFO_STATUS_WR_PTR_ MASK
IMU_MSG_FIFO_STATUS_WR_PTR_ SHIFT
IMU_MSG_FIFO_STATUS_RD_PTR,_MASK
IMU_MSG_FIFO_STATUS_RD_PTR_SHIFT
IMU_MSG_FIFO_CNTL_MSG_RDY_INT CLR_MASK
IMU_MSG_FIFO_CNTL_SP_AV_INT_ CLR_MASK
IMU_MSG_FIFO_CNTL_FIFO_FLUSH_MASK
IMU_MSG_FIFO_CNTL_WAIT_ FOR_ACK_MASK
IMU_MSG_FIFO_CNTL_FIFO_FULL_WATERMARK MASK
IMU_MSG_FIFO_CNTL_FIFO_FULL_WATERMARK_SHIFT

IMU_MSG_FIFO_CNTL_FIFO_FULL_ WATERMARK(X)
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IMU_WR_ MSG(link, msg)

IMU_RD_ MSG(link)
IMU_RX_FIFO_LOCKED(link)
IMU_TX_FIFO_LOCKED(link)
IMU_TX_FIFO_ALMOST_FULL(link)
IMU_RX_FIFO_EMPTY (link)

Get Rx FIFO empty status.
IMU_LOCK_TX_FIFO(link)

IMU_UNLOCK_TX_FIFO(link)
IMU_RX_FIFO_MSG_COUNT(link)

IMU_TX_FIFO_MSG_ COUNT(link)

IMU RX_FIFO MSG_COUNT FROM STATUS(rxFifoStatus)
IMU_RX_FIFO LOCKED FROM STATUS(rxFifoStatus)
IMU_TX_FIFO_STATUS(link)

IMU_RX_FIFO STATUS(link)

IMU_TX_FIFO_CNTL(link)

IMU_ERR_TX_FIFO_LOCKED

IMU driver returned error value.

IMU_ ERR_TIMEOUT
IMU driver returned error value timeout.

IMU_MSG_FIFO_MAX_COUNT
Maximum message numbers in FIFO.

IMU_MAX_ MSG_FIFO_WATER_MARK
Maximum message FIFO warter mark.

IMU_FIFO_SW_WRAPAROUND(ptr)
IMU_WR_ PTR(link)

IMU_RD_ PTR(link)
IMU_BUSY_POLL_COUNT

Maximum polling iterations for IMU waiting loops.

This parameter defines the maximum number of iterations for any polling loop in the IMU
driver code before timing out and returning an error.

It applies to all waiting loops in IMU driver.
This is a count of loop iterations, not a time-based value.

If defined as 0, polling loops will continue indefinitely until their exit condition is met,
which could potentially cause the system to hang if sensors don’t respond or if commu-
nication interfaces fail.

struct IMU_ Type
#include <fsl_imu.h> IMU register structure.
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2.30 INPUTMUX: Input Multiplexing Driver

FSL_INPUTMUX_DRIVER_ VERSION

Group interrupt driver version for SDK.

enum _ inputmux_ connection_ t

INPUTMUX connections type.
Values:

enumerator KINPUTMUX__ Gpio3Inp0ToSct0
SCT INMUX.

enumerator KINPUTMUX__ Gpio4lnp1ToSct0
enumerator KINPUTMUX__ Gpio22Inp2ToSct0
enumerator kINPUTMUX_ Gpio23Inp3ToSct0
enumerator KINPUTMUX __ Gpio26Inp4ToSct0
enumerator KINPUTMUX _Gpio27Inp5ToSct0
enumerator kKINPUTMUX __ Gpio35Inp6ToSct0
enumerator KINPUTMUX__ Gpio36Inp7ToSct0
enumerator kKINPUTMUX _CtimerOMat0ToSct0
enumerator kKINPUTMUX _Ctimer1Mat0ToSct0
enumerator KINPUTMUX__ Ctimer2Mat0ToSct0
enumerator KINPUTMUX_ Ctimer3dMat0ToSct0
enumerator kKINPUTMUX __ GpiolntBmatchToSct0
enumerator kINPUTMUX _SharedI2s0SclkToSct0
enumerator kKINPUTMUX _SharedI2s1SclkToSct0
enumerator KINPUTMUX _SharedI2s0WsToSct0
enumerator KINPUTMUX_SharedI2s1WsToSct0
enumerator KINPUTMUX__ MclkToSct0
enumerator kINPUTMUX _ArmTxevToSct0

enumerator kKINPUTMUX__DebugHaltedToSct0
Pin Interrupt.

enumerator kKINPUTMUX __GpioPortOPin0ToPintsel
enumerator KINPUTMUX__GpioPortOPin1ToPintsel
enumerator kKINPUTMUX __GpioPortOPin2ToPintsel
enumerator kKINPUTMUX __ GpioPortOPin3ToPintsel
enumerator kKINPUTMUX __ GpioPortOPindToPintsel

enumerator kKINPUTMUX __GpioPortOPin5ToPintsel
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enumerator kKINPUTMUX __GpioPortOPin6ToPintsel
enumerator kKINPUTMUX __GpioPortOPin7ToPintsel
enumerator kINPUTMUX __GpioPortOPin8ToPintsel
enumerator kINPUTMUX __ GpioPortOPin9ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin10ToPintsel
enumerator kKINPUTMUX__GpioPortOPin11ToPintsel
enumerator kKINPUTMUX __GpioPortOPin12ToPintsel
enumerator KINPUTMUX__ GpioPort0Pin13ToPintsel
enumerator KINPUTMUX__GpioPortOPin14ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin15ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin16ToPintsel
enumerator KINPUTMUX__GpioPort0Pin17ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin18ToPintsel
enumerator KINPUTMUX__ GpioPort0Pin19ToPintsel
enumerator KINPUTMUX __GpioPortOPin20ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin21ToPintsel
enumerator kKINPUTMUX__ GpioPort0Pin22ToPintsel
enumerator KINPUTMUX__GpioPort0Pin23ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin24ToPintsel
enumerator KINPUTMUX__ GpioPort0Pin25ToPintsel
enumerator KINPUTMUX__ GpioPort0OPin26ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin27ToPintsel
enumerator kKINPUTMUX __GpioPortOPin28ToPintsel
enumerator kKINPUTMUX__ GpioPortOPin29ToPintsel
enumerator kKINPUTMUX __GpioPortOPin30ToPintsel
enumerator kINPUTMUX__ GpioPortOPin31ToPintsel
enumerator KINPUTMUX__GpioPort1Pin0ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin1ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin2ToPintsel
enumerator kKINPUTMUX __ GpioPort1Pin3ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin4ToPintsel
enumerator KINPUTMUX__ GpioPort1Pin5ToPintsel

enumerator kINPUTMUX __GpioPort1Pin6ToPintsel
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enumerator kKINPUTMUX __ GpioPort1Pin7ToPintsel

enumerator kKINPUTMUX __ GpioPort1Pin8ToPintsel

enumerator kINPUTMUX _GpioPort1Pin9ToPintsel

enumerator kKINPUTMUX__ GpioPort1Pin10ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin11ToPintsel
enumerator kKINPUTMUX__GpioPort1Pin12ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin13ToPintsel
enumerator KINPUTMUX__ GpioPort1Pin14ToPintsel
enumerator KINPUTMUX__GpioPort1Pin15ToPintsel
enumerator kKINPUTMUX__GpioPort1Pin16ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin17ToPintsel
enumerator KINPUTMUX__ GpioPort1Pin18ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin19ToPintsel
enumerator KINPUTMUX__ GpioPort1Pin20ToPintsel
enumerator KINPUTMUX __GpioPort1Pin21ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin22ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin23ToPintsel
enumerator KINPUTMUX__GpioPort1Pin24ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin25ToPintsel
enumerator KINPUTMUX__ GpioPort1Pin26ToPintsel
enumerator KINPUTMUX __GpioPort1Pin27ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin28ToPintsel
enumerator kKINPUTMUX __GpioPort1Pin29ToPintsel
enumerator kKINPUTMUX__ GpioPort1Pin30ToPintsel

enumerator kKINPUTMUX __GpioPort1Pin31ToPintsel
Frequency measure.

enumerator KINPUTMUX_ SysoscToFreqmeas
enumerator kKINPUTMUX _ SfroToFreqmeas
enumerator KINPUTMUX_ FfroToFreqmeas
enumerator KINPUTMUX _LposcToFreqmeas
enumerator kKINPUTMUX _ Xtal32kToFreqmeas
enumerator kKINPUTMUX __COFrHclkToFreqmeas

enumerator KINPUTMUX _ FreqmeGpioClkInToFreqmeas
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enumerator kKINPUTMUX _ T3pliMcuFlexspiClkToFreqmeas
enumerator KINPUTMUX__TddrMcuFlexspiClkToFreqmeas
enumerator kINPUTMUX_TddrMcuEnetClkToFreqmeas
enumerator KINPUTMUX _TcpuMcuFlexspiClkToFreqmeas
enumerator KINPUTMUX Nco32kToFreqmeas
enumerator kKINPUTMUX__PmuFclkToFreqmeas
enumerator kKINPUTMUX __Osc32kClk1hzToFreqmeas
enumerator KINPUTMUX_ Osc32kClk1khzToFreqmeas
enumerator KINPUTMUX __ LedFclkToFreqmeas
enumerator KINPUTMUX __ FlexcommOFclkToFreqmeas
enumerator KINPUTMUX __DmicFclkToFreqmeas
enumerator KINPUTMUX __ FlexspiOFclkToFreqmeas
enumerator KINPUTMUX__ TecpuMcuClkToFreqmeas

enumerator KINPUTMUX__ AvpllCh2Clkout ToFreqmeas
CTmier0 capture input mux.

enumerator KINPUTMUX__ GpioOInp0ToTimer0CaptureChannels
enumerator kINPUTMUX GpiollnplToTimer0CaptureChannels
enumerator kKINPUTMUX_ Gpiol2Inp2ToTimer0CaptureChannels
enumerator kKINPUTMUX__ Gpiol3Inp3ToTimer0CaptureChannels
enumerator KINPUTMUX__Gpiol4lnp4ToTimerOCaptureChannels
enumerator KINPUTMUX__Gpio21Inp5ToTimer0CaptureChannels
enumerator KINPUTMUX__ Gpio24Inp6ToTimer0CaptureChannels
enumerator kKINPUTMUX _ Gpio25Inp7ToTimer0CaptureChannels
enumerator KINPUTMUX __ Gpio37Inp8ToTimer0CaptureChannels
enumerator KINPUTMUX __Gpio38Inp9ToTimer0CaptureChannels
enumerator kKINPUTMUX _ Gpio39Inp10ToTimer0CaptureChannels
enumerator KINPUTMUX__ Gpio51Inpl1ToTimerOCaptureChannels
enumerator kINPUTMUX _Gpio52Inp12ToTimer0CaptureChannels
enumerator kINPUTMUX __Gpio53Inpl13ToTimer0CaptureChannels
enumerator kKINPUTMUX __Gpio54Inp14ToTimer0CaptureChannels
enumerator KINPUTMUX __SharedI2s0WsToTimer0CaptureChannels
enumerator kKINPUTMUX _SharedI2s1 WsToTimer0CaptureChannels

enumerator KINPUTMUX_BtuHostTrigger0ToTimer0CaptureChannels
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enumerator kKINPUTMUX_ BtuHostTriggerl ToTimerOCaptureChannels
enumerator KINPUTMUX_BtuHostTrigger2ToTimer0CaptureChannels
enumerator kINPUTMUX_ FlexcommDmaDone0ToTimer0CaptureChannels
enumerator KINPUTMUX __ FlexcommDmaDonel ToTimer0CaptureChannels
enumerator KINPUTMUX _ FlexcommDmaCmpltDone0ToTimerOCaptureChannels

enumerator kKINPUTMUX_ FlexcommDmaCmpltDonel ToTimer0CaptureChannels
CTmier1 capture input mux.

enumerator kKINPUTMUX __ GpioOInp0ToTimer1CaptureChannels
enumerator kKINPUTMUX_ GpiollnplToTimer1CaptureChannels
enumerator KINPUTMUX__Gpiol2Inp2ToTimer1CaptureChannels
enumerator kINPUTMUX _ Gpiol3Inp3ToTimerlCaptureChannels
enumerator kKINPUTMUX __ Gpiol4Inp4ToTimerl1CaptureChannels
enumerator kKINPUTMUX_ Gpio21Inp5ToTimer1CaptureChannels
enumerator kKINPUTMUX __ Gpio24Inp6ToTimer1 CaptureChannels
enumerator KINPUTMUX__ Gpio25Inp7ToTimer1CaptureChannels
enumerator KINPUTMUX__ Gpio37Inp8ToTimer1CaptureChannels
enumerator kINPUTMUX _ Gpio38Inp9ToTimerl CaptureChannels
enumerator kINPUTMUX__ Gpio39Inpl0ToTimer1CaptureChannels
enumerator kKINPUTMUX __ Gpio51Inpl1ToTimer1CaptureChannels
enumerator KINPUTMUX__Gpio52Inp12ToTimer1CaptureChannels
enumerator KINPUTMUX__ Gpio53Inp13ToTimer1CaptureChannels
enumerator KINPUTMUX__ Gpio54Inp14ToTimer1CaptureChannels
enumerator kINPUTMUX __SharedI2s0WsToTimer1CaptureChannels
enumerator KINPUTMUX __SharedI2s1WsToTimer1CaptureChannels
enumerator KINPUTMUX EnetToTimer1CaptureChannels
enumerator kKINPUTMUX__ BtuHostTrigger0ToTimer1CaptureChannels
enumerator KINPUTMUX__ BtuHostTrigger1 ToTimer1CaptureChannels

enumerator kINPUTMUX_BtuHostTrigger2ToTimer1CaptureChannels
CTmier2 capture input mux.

enumerator kINPUTMUX_ GpioOInp0ToTimer2CaptureChannels
enumerator kINPUTMUX _ GpiollnplToTimer2CaptureChannels
enumerator kKINPUTMUX_ Gpiol2Inp2ToTimer2CaptureChannels
enumerator kKINPUTMUX __Gpiol3Inp3ToTimer2CaptureChannels

enumerator KINPUTMUX __ Gpiol4Inp4ToTimer2CaptureChannels
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enumerator KINPUTMUX _ Gpio21Inp5ToTimer2CaptureChannels
enumerator KINPUTMUX__Gpio24Inp6ToTimer2CaptureChannels
enumerator kINPUTMUX __ Gpio25Inp7ToTimer2CaptureChannels
enumerator kKINPUTMUX__ Gpio37Inp8ToTimer2CaptureChannels
enumerator kKINPUTMUX__Gpio38Inp9ToTimer2CaptureChannels
enumerator kKINPUTMUX _ Gpio39Inp10ToTimer2CaptureChannels
enumerator kKINPUTMUX __ Gpio51Inpl1ToTimer2CaptureChannels
enumerator KINPUTMUX __ Gpio52Inp12ToTimer2CaptureChannels
enumerator kINPUTMUX__ Gpio53Inpl3ToTimer2CaptureChannels
enumerator kKINPUTMUX __Gpio54Inpl14ToTimer2CaptureChannels
enumerator KINPUTMUX __SharedI2s0WsToTimer2CaptureChannels
enumerator kKINPUTMUX __SharedI2s1 WsToTimer2CaptureChannels
enumerator KINPUTMUX__ BtuHostTrigger0ToTimer2CaptureChannels
enumerator KINPUTMUX_ BtuHostTrigger1 ToTimer2CaptureChannels
enumerator KINPUTMUX__BtuHostTrigger2ToTimer2CaptureChannels
enumerator KINPUTMUX __ FlexcommDmaDone0ToTimer2CaptureChannels
enumerator KINPUTMUX _ FlexcommDmaDonel ToTimer2CaptureChannels
enumerator kKINPUTMUX _ FlexcommDmaCmpltDone0ToTimer2CaptureChannels

enumerator KINPUTMUX_ FlexcommDmaCmpltDonel ToTimer2CaptureChannels
CTmier3 capture input mux.

enumerator KINPUTMUX__ GpioOInp0ToTimer3CaptureChannels
enumerator KINPUTMUX__ GpiollnplToTimer3CaptureChannels
enumerator kKINPUTMUX _ Gpiol2Inp2ToTimer3CaptureChannels
enumerator kKINPUTMUX__ Gpiol3Inp3ToTimer3CaptureChannels
enumerator kKINPUTMUX __Gpiol4Inp4ToTimer3CaptureChannels
enumerator KINPUTMUX _ Gpio21Inp5ToTimer3CaptureChannels
enumerator KINPUTMUX__ Gpio24Inp6ToTimer3CaptureChannels
enumerator kKINPUTMUX _ Gpio25Inp7ToTimer3CaptureChannels
enumerator kKINPUTMUX__ Gpio37Inp8ToTimer3CaptureChannels
enumerator KINPUTMUX _Gpio38Inp9ToTimer3CaptureChannels
enumerator kKINPUTMUX _ Gpio39Inpl0ToTimer3CaptureChannels
enumerator kKINPUTMUX _ Gpio51Inpl1ToTimer3CaptureChannels

enumerator KINPUTMUX__Gpio52Inp12ToTimer3CaptureChannels
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enumerator kKINPUTMUX _ Gpio53Inpl13ToTimer3CaptureChannels
enumerator KINPUTMUX __Gpio54Inp14ToTimer3CaptureChannels
enumerator kKINPUTMUX _ SharedI2s0WsToTimer3CaptureChannels
enumerator KINPUTMUX __SharedI2s1WsToTimer3CaptureChannels
enumerator KINPUTMUX__ BtuHostTriggerOToTimer3CaptureChannels
enumerator KINPUTMUX__ BtuHostTrigger1 ToTimer3CaptureChannels

enumerator kKINPUTMUX _BtuHostTrigger2ToTimer3CaptureChannels
DMAQO ITRIG.

enumerator kKINPUTMUX__ NsGpioPint0ToDma0
enumerator KINPUTMUX_NsGpioPint1ToDma0
enumerator KINPUTMUX __NsGpioPint2ToDma0
enumerator KINPUTMUX NsGpioPint3ToDma0
enumerator KINPUTMUX__ CtimerOMO0ToDma0
enumerator KINPUTMUX_ CtimerOM1ToDma0
enumerator kINPUTMUX _Ctimer1M0ToDma0
enumerator KINPUTMUX _Ctimer1M1ToDma0
enumerator kKINPUTMUX Ctimer2M0ToDma0
enumerator KINPUTMUX_ Ctimer2M1ToDma0
enumerator KINPUTMUX__ Ctimer3sM0ToDma0
enumerator kINPUTMUX _Ctimer3M1ToDma0
enumerator KINPUTMUX__ Dma0TrigOutAToDma0
enumerator KINPUTMUX__Dma0TrigOutBToDma0
enumerator kINPUTMUX_Dma0TrigOutCToDma0
enumerator KINPUTMUX_ Dma0TrigOutDToDma0
enumerator KINPUTMUX_SctODmacOToDma0
enumerator kINPUTMUX __SctODmaclToDma0
enumerator KINPUTMUX __EnetMacODmaReq0ToDma0
enumerator kINPUTMUX_EnetMacODmaReqlToDma0
enumerator kINPUTMUX_ UsimDmaRxSingleToDma0
enumerator KINPUTMUX_ UsimDmaTxSingleToDma0
enumerator kKINPUTMUX__GauGpadcODmaSingleToDma0
enumerator kKINPUTMUX__GauGpadclDmaSingleToDma0

enumerator KINPUTMUX GauGpdacaDmaSingleToDma0
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enumerator kKINPUTMUX__GauGpdacbDmaSingleToDma0
enumerator kINPUTMUX_ FlexspiRxToDma0

enumerator KINPUTMUX _ FlexspiTxToDma0

enumerator KINPUTMUX_LedRxRegToDmaSingleToDma0

enumerator KINPUTMUX_ LedTxRegToDmaSingleToDma0
DMA1 ITRIG.

enumerator kKINPUTMUX__NsGpioPintO0ToDmal
enumerator kKINPUTMUX__ NsGpioPint1ToDmal
enumerator kKINPUTMUX _NsGpioPint2ToDmal
enumerator KINPUTMUX_NsGpioPint3ToDmal
enumerator kKINPUTMUX _CtimerOM0ToDmal
enumerator kINPUTMUX CtimerOM1ToDmal
enumerator KINPUTMUX_ Ctimer1M0ToDmal
enumerator kINPUTMUX Ctimer1M1ToDmal
enumerator kINPUTMUX _Ctimer2M0ToDmal
enumerator KINPUTMUX _Ctimer2M1ToDmal
enumerator kKINPUTMUX Ctimer3M0ToDmal
enumerator kINPUTMUX Ctimer3M1ToDmal
enumerator KINPUTMUX__DmalTrigOutAToDmal
enumerator KINPUTMUX__ DmalTrigOutBToDmal
enumerator KINPUTMUX_DmalTrigOutCToDmal
enumerator KINPUTMUX__DmalTrigOutDToDmal
enumerator kKINPUTMUX SctODmacOToDmal
enumerator kINPUTMUX SctODmaclToDmal
enumerator kKINPUTMUX __EnetMacODmaReq0ToDmal
enumerator KINPUTMUX__EnetMacODmaReqlToDmal
enumerator kKINPUTMUX_ UsimDmaRxSingleToDmal
enumerator kINPUTMUX_UsimDmaTxSingleToDmal
enumerator kKINPUTMUX__GauGpadcODmaSingleToDmal
enumerator kKINPUTMUX__GauGpadclDmaSingleToDmal
enumerator kKINPUTMUX__GauGpdacaDmaSingleToDmal
enumerator kKINPUTMUX__GauGpdacbDmaSingleToDmal

enumerator kINPUTMUX_ FlexspiRxToDmal
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enumerator KINPUTMUX _ FlexspiTxToDmal
enumerator KINPUTMUX_LcdRxRegToDmaSingleToDmal

enumerator kINPUTMUX _ LedTxRegToDmaSingleToDmal
DMAO OTRIG.

enumerator kINPUTMUX_Dma0OtrigChannel0ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannellToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel2ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel3ToTriginChannels
enumerator kKINPUTMUX_Dma0OtrigChannel4ToTriginChannels
enumerator KINPUTMUX_Dma0OtrigChannel5ToTriginChannels
enumerator kINPUTMUX_Dma0OtrigChannel6ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel 7ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel8ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel9ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel10ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel11ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel12ToTriginChannels
enumerator KINPUTMUX_ Dma0OtrigChannel13ToTriginChannels
enumerator KINPUTMUX_ Dma0OtrigChannel14ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel15ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel16 ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel17ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel18 ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel19ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel20ToTriginChannels
enumerator kKINPUTMUX__Dma0OtrigChannel21 ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel22ToTriginChannels
enumerator kINPUTMUX_Dma0OtrigChannel23ToTriginChannels
enumerator KINPUTMUX__Dma0OtrigChannel24ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel25ToTriginChannels
enumerator KINPUTMUX__ Dma0OtrigChannel26 ToTriginChannels
enumerator kKINPUTMUX__Dma0OtrigChannel27ToTriginChannels

enumerator KINPUTMUX_Dma0OtrigChannel28 ToTriginChannels
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enumerator kKINPUTMUX__Dma0OtrigChannel29ToTriginChannels
enumerator KINPUTMUX_Dma0OtrigChannel30ToTriginChannels
enumerator kINPUTMUX_Dma0OtrigChannel31ToTriginChannels

enumerator KINPUTMUX__Dma0OtrigChannel32ToTriginChannels
DMA1 OTRIG.

enumerator KINPUTMUX__DmalOtrigChannel0ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel1ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel2ToTriginChannels
enumerator kKINPUTMUX_DmalOtrigChannel3ToTriginChannels
enumerator KINPUTMUX_DmalOtrigChannel4ToTriginChannels
enumerator kINPUTMUX_ DmalOtrigChannel5ToTriginChannels
enumerator KINPUTMUX__DmalOtrigChannel6ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel 7ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel8ToTriginChannels
enumerator KINPUTMUX_DmalOtrigChannel9ToTriginChannels
enumerator KINPUTMUX_DmalOtrigChannel10ToTriginChannels
enumerator KINPUTMUX__DmalOtrigChannell1ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel12ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel13ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel14ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel15ToTriginChannels
enumerator KINPUTMUX_DmalOtrigChannel16ToTriginChannels
enumerator KINPUTMUX__DmalOtrigChannell7ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel18 ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel19ToTriginChannels
enumerator kKINPUTMUX__DmalOtrigChannel20ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel21 ToTriginChannels
enumerator kINPUTMUX_DmalOtrigChannel22ToTriginChannels
enumerator KINPUTMUX__DmalOtrigChannel23ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel24ToTriginChannels
enumerator KINPUTMUX_ DmalOtrigChannel25ToTriginChannels
enumerator kKINPUTMUX__DmalOtrigChannel26ToTriginChannels

enumerator KINPUTMUX_DmalOtrigChannel27ToTriginChannels
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enumerator kKINPUTMUX__DmalOtrigChannel28ToTriginChannels
enumerator KINPUTMUX_DmalOtrigChannel29ToTriginChannels
enumerator kINPUTMUX_DmalOtrigChannel30ToTriginChannels
enumerator KINPUTMUX__DmalOtrigChannel31ToTriginChannels
enumerator KINPUTMUX__ DmalOtrigChannel32ToTriginChannels

enum _ inputmux_ signal_t
INPUTMUX signal enable/disable type.

Values:

enumerator KINPUTMUX__DmacOInputTriggerPintOEna
DMAQO input trigger source enable.

enumerator KINPUTMUX__DmacOInputTriggerPint1Ena

enumerator KINPUTMUX_ DmacOInputTriggerPint2Ena

enumerator kKINPUTMUX__DmacOInputTriggerPint3Ena

enumerator KINPUTMUX__ DmacOInputTriggerCtimerOMOEna
enumerator KINPUTMUX__DmacOInputTriggerCtimerOM1Ena
enumerator KINPUTMUX _DmacOInputTriggerCtimer1IMOEna
enumerator KINPUTMUX__ DmacOInputTriggerCtimer1M1Ena
enumerator KINPUTMUX_ DmacOInputTriggerCtimer2MOEna
enumerator kKINPUTMUX__DmacOInputTriggerCtimer2M1Ena
enumerator KINPUTMUX_ DmacOInputTriggerCtimer3MOEna
enumerator KINPUTMUX_DmacOInputTriggerCtimer3M1Ena
enumerator kINPUTMUX _DmacOInputTriggerDma0OutAEna
enumerator KINPUTMUX__ DmacOInputTriggerDma0OutBEna
enumerator kKINPUTMUX__DmacOInputTriggerDma0OutCEna
enumerator kKINPUTMUX__DmacOInputTriggerDma0OutDEna
enumerator KINPUTMUX__DmacOInputTriggerSctODmacOEna
enumerator kINPUTMUX_ DmacOInputTriggerSctODmaclEna
enumerator KINPUTMUX__DmacOInputTriggerEnetMacODmaReqOEna
enumerator KINPUTMUX__ DmacOInputTriggerEnetMacODmaReql1Ena
enumerator KINPUTMUX__ DmacOInputTriggerUsimDmaRxSingleEna
enumerator kKINPUTMUX__DmacOInputTriggerUsimDmaTxSingleEna
enumerator KINPUTMUX_DmacOInputTriggerGauGpadcODmaSingleEna
enumerator kINPUTMUX_DmacOInputTriggerGauGpadclDmaSingleEna

enumerator KINPUTMUX__DmacOInputTriggerGauGpdacaDmaSingleEna
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enumerator kKINPUTMUX__DmacOInputTriggerGauGpdacbDmaSingleEna

enumerator kINPUTMUX__DmacOInputTriggerFlexspiRxEna

enumerator kINPUTMUX_ DmacOInputTriggerFlexspiTxEna

enumerator kINPUTMUX__DmacOInputTriggerLcdRxRegToDmaSingleEna

enumerator KINPUTMUX__ DmacOInputTriggerLcdTxRegToDmaSingleEna

DMAI1 input trigger source enable.

enumerator KINPUTMUX_ DmaclInputTriggerPintOEna

enumerator kKINPUTMUX_ DmaclInputTriggerPint1Ena

enumerator KINPUTMUX__DmaclInputTriggerPint2Ena

enumerator kINPUTMUX_DmaclInputTriggerPint3Ena

enumerator kINPUTMUX_DmaclInputTriggerCtimerOMOEna
enumerator KINPUTMUX__DmaclInputTriggerCtimerOM1Ena
enumerator KINPUTMUX__ DmaclInputTriggerCtimer1IMOEna
enumerator KINPUTMUX__ DmaclInputTriggerCtimer1M1Ena
enumerator KINPUTMUX__DmaclInputTriggerCtimer2MOEna
enumerator KINPUTMUX_ DmaclInputTriggerCtimer2M1Ena
enumerator KINPUTMUX __DmaclInputTriggerCtimer3sMOEna
enumerator KINPUTMUX_ DmaclInputTriggerCtimer3sM1Ena
enumerator KINPUTMUX_ DmaclInputTriggerDmalOutAEna
enumerator KINPUTMUX__ DmaclInputTriggerDmalOutBEna
enumerator KINPUTMUX__DmaclInputTriggerDmalOutCEna
enumerator KINPUTMUX_ DmaclInputTriggerDmalOutDEna
enumerator KINPUTMUX__DmaclInputTriggerSctODmacOEna

enumerator KINPUTMUX__DmaclInputTriggerSctODmaclEna

enumerator kINPUTMUX_DmaclInputTriggerEnetMacODmaReq0OEna
enumerator KINPUTMUX__DmaclInputTriggerEnetMacODmaReql1Ena
enumerator KINPUTMUX__DmaclInputTriggerUsimDmaRxSingleEna
enumerator kKINPUTMUX_DmaclInputTriggerUsimDmaTxSingleEna
enumerator KINPUTMUX__DmaclInputTriggerGauGpadcODmaSingleEna
enumerator KINPUTMUX__DmaclInputTriggerGauGpadclDmaSingleEna
enumerator KINPUTMUX_ DmaclInputTriggerGauGpdacaDmaSingleEna

enumerator kKINPUTMUX_DmaclInputTriggerGauGpdacbDmaSingleEna

enumerator kINPUTMUX_ DmaclInputTriggerFlexspiRxEna
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enumerator KINPUTMUX __DmaclInputTriggerFlexspiTxEna
enumerator KINPUTMUX__ DmaclInputTriggerLcdRxRegToDmaSingleEna

enumerator kINPUTMUX_DmaclIlnputTriggerLcdTxRegToDmaSingleEna
DMAO REQ signal.

enumerator KINPUTMUX__ FlexcommORxToDmacOChORequestEna
enumerator kINPUTMUX _ FlexcommOTxToDmacOChlRequestEna
enumerator KINPUTMUX _ Flexcomm1RxToDmacOCh2RequestEna
enumerator KINPUTMUX __ Flexcomm1TxToDmacOCh3RequestEna
enumerator KINPUTMUX __Flexcomm2RxToDmacOCh4RequestEna
enumerator kKINPUTMUX_ Flexcomm2TxToDmacOCh5RequestEna
enumerator kKINPUTMUX _ Flexcomm3RxToDmacOCh6RequestEna
enumerator kKINPUTMUX _ Flexcomm3TxToDmacOCh7RequestEna
enumerator kINPUTMUX_DmicOChOToDmacOChl6RequestEna
enumerator KINPUTMUX _DmicOChl1ToDmacOChl7RequestEna
enumerator KINPUTMUX__DmicOCh2ToDmacOCh18RequestEna
enumerator kKINPUTMUX__DmicOCh3ToDmacOChl19RequestEna
enumerator kKINPUTMUX _ Flexcomm14RxToDmacOCh26RequestEna

enumerator KINPUTMUX_ Flexcomm14TxToDmacOCh27RequestEna
DMA1 REQ signal.

enumerator kKINPUTMUX _ FlexcommORxToDmacl1ChORequestEna
enumerator kKINPUTMUX _ FlexcommOTxToDmaclChlRequestEna
enumerator kINPUTMUX_ Flexcomm1RxToDmaclCh2RequestEna
enumerator KINPUTMUX _ Flexcomm1TxToDmaclCh3RequestEna
enumerator KINPUTMUX _ Flexcomm2RxToDmaclCh4RequestEna
enumerator kKINPUTMUX _ Flexcomm2TxToDmaclCh5RequestEna
enumerator kKINPUTMUX _ Flexcomm3RxToDmaclCh6RequestEna
enumerator KINPUTMUX_ Flexcomm3TxToDmaclCh7RequestEna
enumerator kINPUTMUX_DmicOChOToDmaclChl6RequestEna
enumerator KINPUTMUX__DmicOChl1ToDmacl1Chl7RequestEna
enumerator KINPUTMUX DmicOCh2ToDmacl1Chl18RequestEna
enumerator KINPUTMUX DmicOCh3ToDmaclChl19RequestEna
enumerator kKINPUTMUX_ Flexcomm14RxToDmacl Ch26RequestEna
enumerator kKINPUTMUX_ Flexcomm14TxToDmaclCh27RequestEna

typedef enum _inputmux_connection_t inputmux__connection__t
INPUTMUX connections type.
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typedef enum _inputmux_signal_t inputmux_ signal_t
INPUTMUX signal enable/disable type.

void INPUTMUX _ Init(void *base)
Initialize INPUTMUX peripheral.

This function enables the INPUTMUX clock.
Parameters
* base — Base address of the INPUTMUX peripheral.

Return values
None. —

void INPUTMUX _AttachSignal(void *base, uint32_t index, inputmux_connection_t connection)
Attaches a signal.

This function attaches multiplexed signals from INPUTMUX to target signals. For example,
to attach GPIO PORTO Pin 5 to PINT peripheral, do the following:

INPUTMUX _ AttachSignal(INPUTMUX, 2, KINPUTMUX__GpioPortOPin5ToPintsel);
In this example, INTMUX has 8 registers for PINT, PINT_SELO~PINT_SEL7. With parameter
index specified as 2, this function configures register PINT_SEL2.
Parameters
* base — Base address of the INPUTMUX peripheral.

* index — The serial number of destination register in the group of INPUT-
MUX registers with same name.

* connection — Applies signal from source signals collection to target signal.

Return values
None. —

void INPUTMUX _ EnableSignal(void *base, inputmux_signal t signal, bool enable)
Enable/disable a signal.

This function gates the INPUTPMUX clock.
Parameters
* base — Base address of the INPUTMUX peripheral.
* signal — Enable signal register id and bit offset.
* enable — Selects enable or disable.

Return values
None. —

void INPUTMUX _ Deinit(void *base)
Deinitialize INPUTMUX peripheral.

This function disables the INPUTMUX clock.
Parameters
* base — Base address of the INPUTMUX peripheral.

Return values
None. —

SCT0_PMUX_ID
Periphinmux IDs.
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SHSGPIO_PMUX_ID
PINTSEL_PMUX_ID
DMAO_ITRIG_PMUX_ID
DMAO_OTRIG_PMUX_1ID
DMA1_ITRIG_PMUX_ID
DMA1_OTRIG_PMUX_ID
CT32BIT0_CAP_PMUX_ID
CT32BIT1_CAP_PMUX_ID
CT32BIT2_CAP_PMUX_ID
CT32BIT3_CAP_PMUX_ID
FREQMEAS_PMUX_ID
DMAO_REQ_ENAO_ID
DMA1_REQ_ENAO_ID
DMAO_ITRIG_ENO_ID
DMAO_ITRIG_EN1 ID
DMA1_ITRIG_ENO_ID
DMA1_ITRIG_EN1_ID
ENA_SHIFT

PMUX_SHIFT

2.31 I0 MUX Driver

enum iomux_ pin_ config_t

I0 MUX pin configuration. Bit [1:0] for pull configuration Bit [3:2] for drive strength config-
uration.

Values:
enumerator I0__MUX_ PinConfigNoPullDriveWeakest

enumerator I0_ MUX_PinConfigNoPullDriveWeak
enumerator I0_MUX_ PinConfigNoPullDriveStrong
enumerator I0_ MUX_PinConfigNoPullDriveStrongest
enumerator I0_ MUX_ PinConfigPullUpDriveWeakest
enumerator I0_ MUX_PinConfigPullUpDrive Weak
enumerator I0__MUX_ PinConfigPullUpDriveStrong

enumerator I0_ MUX_ PinConfigPullUpDriveStrongest
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enumerator I0_MUX_PinConfigPullDownDrive Weakest
enumerator I0_MUX_ PinConfigPullDownDrive Weak
enumerator I0_ MUX_ PinConfigPullDownDriveStrong

enumerator I0_ MUX_ PinConfigPullDownDriveStrongest

enumerator I0_ MUX_ PinConfigNoPull
enumerator I0_MUX_ PinConfigPullUp
enumerator I0_ MUX_ PinConfigPullDown

enum io_ mux_ sleep_ pin_level t
10 MUX sleep pin level.

Values:

enumerator IO_ MUX_ SleepPinLevelLow

enumerator I0_ MUX_ SleepPinLevelHigh

enumerator I0_ MUX_ SleepPinLevelUnchanged
I0_MUX__GPIO_FC_MASK(gpio, fcldx, fcMsk)
I0_MUX_SGPIO_FLAG(mask)
I0. MUX_ GPIO FLAG(mask)
I0_MUX_FC_OFFSET(mask)
I0_MUX_FC_MASK(mask)
I0_MUX__CTIMER_ MASK(inMsk, outMsKk)
I0_MUX_ CTIMER_IN_MASK(mask)
I0. MUX_ CTIMER_OUT MASK (mask)
I0_MUX_ SCTIMER_MASK (inMsk, outMsk)
I0_MUX_FC0_USART_SCK
10_MUX_FC0_USART_DATA
I0_MUX_FCO0_USART_CMD
I0_MUX_FCO0_I2C 2 3
10_MUX_FCO0_1I2S
1I0_MUX_FCO0_I2S_DATA
10_MUX_FC0_SPI_SS0
I0_MUX_FC1_USART_SCK
10_MUX_FC1_USART_DATA
10_MUX_FC1_USART CMD
I0_MUX_FC1_12C_8 9

10_MUX_FC1_1I2S
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I0_MUX_FC1_I2S_DATA
I0_MUX_ FC1_SPI SS0
I0_MUX_ FC2_USART SCK
I0_MUX_ FC2_USART_ DATA
I0_MUX_FC2_USART CMD
I0_MUX FC2 I2C 13 14
I0_MUX_ FC2 _I2C 16 17
I0_MUX_ FC2_125
I0_MUX_ FC2_ 125 DATA

I0. MUX FC2 SPI SSO
I0_MUX_FC3_USART_ SCK
I0__MUX_ FC3_USART DATA
I0_MUX_ FC3_USART CMD
I0_MUX_ FC3_I2C 24 26
I0. MUX FC3 I2C 19 20
I0_MUX FC3_I2S

I0_MUX FC3_I2S DATA
I0_MUX_ FC3_SPI SS0
I0_MUX FC14_USART_ SCK
I0__MUX FC14 USART DATA
I0_MUX_ FC14 USART CMD
I0_MUX FC14 I2C 56_57
I0_MUX FC14 125
I0_MUX_ FC14 12S_DATA
I0_MUX FC14_SPI SSO
I0_MUX_ QUAD_SPI FLASH
I0_MUX_ QUAD_SPI PSRAM
I0. MUX PDM

I0_MUX_ USB
I0_MUX_SCT_OUT_0
I0_MUX SCT OUT_1
I0.MUX SCT_OUT_8

I0._ MUX SCT_OUT 4
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I0_MUX_SCT_OUT_5
I0_MUX_ SCT OUT_6

10 MUX SCT_OUT_7
I0.MUX SCT_OUT_9

I0. MUX SCT_IN 0
I0_MUX_ SCT_IN_1
I0_MUX_ SCT_IN_2
I0_MUX_ SCT IN_3

I0. MUX SCT_IN 4

I0. MUX SCT_IN 5
I0_MUX SCT_IN_ 6
I0_MUX_ SCT_IN_7
I0_MUX_ CT0_MATO0_OUT
I0_MUX_ CT0_MAT1_OUT
I0_MUX CT0_MAT2 OUT
I0_MUX_ CT0_MAT3_OUT
I0.MUX CT1 MATO OUT
I0_MUX CT1 MAT1 OUT
I0_MUX_ CT1_MAT2_ OUT
I0_MUX CT1 _MAT3 OUT
I0_MUX_ CT2_MATO0_OUT
I0_MUX_ CT2_MAT1_OUT
I0. MUX CT2 MAT2 OUT
I0_MUX_ CT2_ MAT3_OUT
I0_MUX CT3 MATO0_OUT
I0_MUX_ CT3 _MAT1_ OUT
I0_MUX_ CT3 _MAT2_ OUT
I0. MUX CT_INPO
I0_MUX_ CT_INP1
I0_MUX_CT_INP2
I0_MUX_ CT_INP3
I0.MUX CT_ INP4

10_MUX_CT_INP5
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I0_MUX_CT_INP6

I0_MUX_ CT_INP7

I0.MUX CT_INPS

I0.MUX CT_INP9

I0. MUX CT_ INP10

I0_MUX_ CT_INP11

I0_MUX_ CT_INPI12

I0_MUX_ CT_INP13

10 MUX CT_ INP14

10 MUX MCLK

I0_MUX UTICK

I0_MUX_ USIM
I0_MUX_LCD_ 8080

I0_MUX_ LCD_SPI

I0. MUX FREQ GPIO CLK
I0_MUX_GPIO_INT BMATCH
I0__MUX GAU_TRIGGERO
I0_MUX_ ACOMPO_GPIO_OUT
I0_MUX_ ACOMPO0_EDGE_PULSE
I0_MUX ACOMP1_GPIO_OUT
I0_MUX ACOMP1_EDGE_PULSE
I0_MUX GAU_ TRIGGER1
I0_MUX_ SDIO
I0_MUX_ENET CLK

I0_MUX_ ENET RX
I0_MUX_ENET_TX
I0_MUX_ENET__MDIO
10_MUX_ENET_TIMERO
I0_MUX_ENET_TIMER1
I0_MUX_ENET TIMER2
I0_MUX_ ENET TIMER3
I0_MUX_CLKIN_FRM_PD

I0__MUX GPIOO0
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I0_MUX_GPIO1

I0_MUX_ GPIO2

I0__MUX GPIO3

I0_MUX GPIO4

I0__MUX GPIO5

I0_MUX_GPIO6

I0_MUX_GPIO7

I0_MUX_ GPIOS

I0__MUX GPIO9

I0.__MUX GPIO10
I0__MUX GPIO11
I0_MUX _ GPIO12
I0_MUX_GPIO13
I0_MUX_ GPIO14
I0._MUX GPIO15
I0__MUX GPIO16
I0_MUX _ GPIO17
I0_MUX _ GPIO18
I0_MUX_GPIO19
I0_MUX_ GPIO20
I0_MUX GPIO21
I0__MUX GPIO22
I0_MUX GPIO23
I0_MUX_GPIO24
I0_MUX GPIO25
I0__MUX GPIO26
I0__MUX GPIO27
I0__MUX GPIO28
I0_MUX_GPIO29
I0_MUX_GPIO30
I0_MUX_ GPIO31
I0__MUX GPIO32

I0_MUX GPIO33
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I0_MUX_GPIO34
I0_MUX _ GPIO35
I0__MUX GPIO36
I0__MUX GPIO37
I0__MUX GPIO38
I0_MUX_GPIO39
I0_MUX_GPIO40
I0_MUX_ GPIO41
I0_MUX GPIO42
I0__MUX GPIO43
I0_MUX GPIO44
I0_MUX _ GPIO45
I0_MUX_GPIO46
I0_MUX_ GPIO47
I0._MUX GPIO48
I0__MUX GPIO49
I0_MUX_GPIO50
I0_MUX_ GPIO51
I0_MUX_GPIO52
I0_MUX GPIO53
I0__MUX GPIO54
I0__MUX GPIO55
I0__MUX _ GPIO56
I0_MUX_GPIO57
I0_MUX _ GPIOS58
I0_MUX GPIO59
I0__MUX GPIO60
I0__MUX GPIO61
I0_MUX_GPIO62
I0_MUX_GPIO63
I0_MUX_ SGPIOO0
I0_MUX SGPIO1

I0._MUX SGPIO2
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I0_MUX_SGPIO3

I0_MUX SGPIO4

I0__MUX SGPIO5

I0__MUX SGPIO6

I0__MUX SGPIO7

I0_MUX_SGPIOS8

I0_MUX_SGPIO9

I0_MUX_ SGPIO10
I0_MUX SGPIO11
I0._MUX SGPIO12
I0_MUX_ SGPIO13
I0_MUX_ SGPIO14
I0_MUX_SGPIO15
I0_MUX_ SGPIO16
10 MUX SGPIO17
I0__MUX SGPIO18
I0_MUX SGPIO19
I0_MUX_ SGPIO20
I0_MUX_SGPIO21
I0__MUX_ SGPIO22
I0_MUX SGPIO23
I0_MUX SGPIO24
I0_MUX SGPIO25
I0_MUX_SGPIO26
I0_MUX_ SGPIO27
I0__MUX SGPIO28
I0_MUX SGPIO29
I0_MUX SGPIO30
I0_MUX_SGPIO31

I0_MUX_ AON_CAPTURE
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static inline void 10_ MUX_ SetPinMux(uint32_t pinLowMask, uint32_t pinHighMask, uint32_t
gpioFcSetMask, uint32_t gpioFcClrMask, uint32_t
fselSetMask, uint32_t fselClrMask, uint32_t
ctimerSetMask, uint32_t ctimerClrMask, uint32_t
sctimerSetMask, uint32_t sctimerClrMask)

Sets the I0_MUX pin mux mode.

This is an example to set the GPIO2/GPI0O3 as the FlexcommO UART RX/TX:

I0_MUX_ SetPinMux(I0_MUX_FC0_USART_DATA);

This is an example to set the GPIO6/GPIO10 as Flexcomm1 I2C SDA/SCL:

I0_MUX_SetPinMux(I0_MUX FC1 I12C_6_10);

Note: The parameters can be filled with the pin function ID macros.

Parameters
¢ pinLowMask — The GPIO0-31 pins mask.
* pinHighMask — The GP1032-63 pins mask.

* gpioFcSetMask — The GPIO and Flexcomm registers mask to set, defined by
I0_MUX_GPIO_FC_MASK()

¢ gpioFcClrMask — The GPIO and Flexcomm registers mask to clear;, defined
by I0_MUX_GPIO_FC_MASK(

* fselSetMask — The FSEL register mask to set
* fselClrMask — The FSEL register mask to clear

¢ ctimerSetMask — The C_TIMER_IN/C_TIMER_OUT register mask to set, de-
fined by I0_MUX_CTIMER_MASK()

¢ ctimerClrMask — The C_TIMER_IN/C_TIMER_OUT register mask to clear, de-
fined by I0_MUX_CTIMER_MASK()

* sctimerSetMask — The SC_TIMER register mask to set
* sctimerClrMask — The SC_TIMER register mask to clear

static inline void I0_ MUX_ SetPinConfig(uint32_t pin, io_mux_pin_config t config)
Sets the I0_MUX pin mux pull up/down configuartion.

This is an example to set the GPIO2 pin to pull down:

I0_MUX_ SetPinConfig(2U, I0_ MUX_ PinConfigPullDown);

Parameters
* pin — The GPIO pin index to config.
* config — The pull up/down setting for the pin.

static inline void I0_ MUX_ SetPinOutLevellnSleep(uint32_t pin, io_mux_sleep_pin_level t level)

Sets IO output level in sleep mode. If level set to I0_MUX_SleepPinLevelUnchanged, the IO
configuration is same as the active mode.

This is an example to set the GPIO2 pin to output high during sleep:
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I0_MUX_SetPinOutLevellnSleep(2U, I0_MUX_ SleepPinLevelHigh);

Parameters
* pin — The GPIO pin index to config.

* level - Output level in sleep.

static inline void I0_ MUX_ SetRfPinOutLevellnSleep(uint32_t pin, io_mux_sleep_pin_level t

level)

Sets RF Switch Pin 0-3 output level in sleep mode.
I0_MUZX_SleepPinLevelUnchanged, the 10 configuration is same as the

This is an example to set the RF_CNTLO pin to output low during sleep:

I0_MUX_SetRfPinOutLevellnSleep(0U, I0_MUX _ SleepPinLevelLow);

Parameters
¢ pin — The RF Switch pin index to config.
* level — Output level in sleep.

FSL 10 _MUX DRIVER_VERSION
I0_MUX driver version 2.2.2.

FSL_COMPONENT_ID

2.32 IPED Driver

enum _ iped_ status
Values:

enumerator kStatus_ IPED_ RegionlsLocked
typedef uint32_t iped_ region_ t
typedef uint32_t iped_ prince_rounds_t
static inline void IPED_ EncryptEnable(FLEXSPI_Type *base)
Enable data encryption.
This function enables IPED on-the-fly data encryption.
Parameters
* base — IPED peripheral address.

static inline void IPED_ EncryptDisable(FLEXSPI_Type *base)
Disable data encryption.

This function disables IPED on-the-fly data encryption.
Parameters
* base — IPED peripheral address.

static inline void IPED_ SetLock(FLEXSPI_Type *base, iped_region_t region)
Locks access for specified region registers or data mask register.

This function sets lock on specified region.

Parameters

If level set to
active mode.
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* base — IPED peripheral address.
* region — number to lock

static inline bool IPED_ IsRegionLocked(FLEXSPI_Type *base, iped_region_t region)
Gets info whether IPED region is locked.

Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be queried.

status_t IPED__SetRegionEnable(FLEXSPI_Type *base, iped_region_t region, bool enable)
Enable encryption for a specific IPED region encryption.

Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be enabled.

static inline bool IPED_ IsRegionEnabled (FLEXSPI_Type *base, iped_region_t region)
Gets info whether IPED region encryption is enabled.

Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be queried.

status_t IPED_ SetRegionAddressRange(FLEXSPI_Type *base, iped_region_t region, uint32_t
start_address, uint32_t end_address)

Sets IPED region address range.
This function configures IPED region address range.
Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be configured.
* start_address — Start address for region.
* end_address — End address for region.

void IPED_ GetRegionAddressRange(FLEXSPI_Type *base, iped_region_t region, uint32_t
*start_address, uint32_t *end_address)

Gets IPED region base address.
This function reads current start and end address settings for selected region.
Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be configured.
* start_address — Start address for region.
* end_address — End address for region.

void IPED_ SetRegionIV(FLEXSPI_Type *base, iped_region_t region, const uint8_t iv[8])
Sets the IPED region IV.

This function sets specified AES IV for the given region.
Parameters
* base — IPED peripheral address.

* region — Selection of the IPED region to be configured.
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* iv— 64-bit AES IV in little-endian byte order.

void IPED_ GetRegionI V(FLEXSPI_Type *base, iped_region_t region, uint8_t iv[8])
Gets the IPED region IV.

This function gets specified AES IV for the given region.
Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be configured.
* iv— 64-bit AES IV in little-endian byte order.

void IPED_ SetRegionAAD(FLEXSPI_Type *base, iped _region_t region, const uint8_t aad[8])
Sets the IPED region AAD.

This function sets specified AES AAD for the given region.
Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be configured.
* iv— 64-bit AES AAD in little-endian byte order.

void IPED_ GetRegionA AD(FLEXSPI_Type *base, iped_region_t region, uint8_t aad[8])
Gets the IPED region AAD.

This function gets specified AES AAD for the given region.
Parameters
* base — IPED peripheral address.
* region — Selection of the IPED region to be configured.
* iv — 64-bit AES AAD in little-endian byte order.

static inline void IPED_ SetPrinceRounds(FLEXSPI_Type *base, iped_prince_rounds_t rounds)
Sets the number of rounds used for PRINCE.

Parameters
* base — IPED peripheral address.
¢ rounds — Number of PRINCE rounds used during encryption/decryption

static inline iped_prince_rounds_t IPED_ GetPrinceRounds(FLEXSPI_Type *base)
Gets the number of rounds used for PRINCE.

Parameters
* base — IPED peripheral address.
* rounds — Number of PRINCE rounds used during encryption/decryption

FSL IPED DRIVER_VERSION
IPED driver version for RW61x. Version 1.0.0.

* Version 1.0.1
— Initial version

kIPED__ Region0
IPED region 0
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KIPED_ Regionl
IPED region 1
KIPED_ Region2
IPED region 2
KIPED_ Region3
IPED region 3
KIPED_ Region4
IPED region 4
KIPED_ Regionb
IPED region 5
KkIPED_ Region6
IPED region 6
KIPED_ Region7
IPED region 7
KkIPED_ Region8
IPED region 8
KIPED_ Region9
IPED region 9
KIPED_ Region10
IPED region 10
KkIPED_ Regionl11
IPED region 11
kIPED_Regionl2
IPED region 12
KkIPED_ Regionl3
IPED region 13
kIPED_ Regionl14
IPED region 14
KkIPED_ Regionl5
IPED region 15

KkIPED PrinceRounds12
kIPED PrinceRounds22

IPED_REGION__COUNT
IPED region count.

IPED_RW_ENABLE_VAL
IPED_RW_DISABLE VAL

IPED_CTX_REG_OFFSET
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2.33 Intrusion and Tamper Response Controller

2.34 ITRC

status_t ITRC_ SetActionToEvent(ITRC_Type *base, itrc_out_signals_t out, itrc_in_signals_t in,
itrc_lock_t lock, itrc_enable_t enable)

Set ITRC Action to Event.
This function sets input Event signal to corresponding output Action response signal.
Parameters
* base — ITRC peripheral base address
* out — ITRC OUT signal action
» in — ITRC IN signal event

* lock —if set locks INx_SEL configuration. This can be cleared only by PMC
Core reset.

* enable — if set input Event will be selected for output Action, otherwise dis-
able (if not already locked).

Returns
kStatus_Success if success, kStatus_InvalidArgument otherwise

void ITRC_SetSWEventO(ITRC_Type *base)
Trigger ITRC SW Event 0.

This funciton set SW_EVENTO register with value !=0 which triggers ITRC SW Event 0.
Parameters
* base — ITRC peripheral base address

void ITRC_SetSWEvent1(ITRC_Type *base)
Trigger ITRC SW Event 1.

This funciton set SW_EVENT1 register with value !=0 which triggers ITRC SW Event 1.
Parameters
* base — ITRC peripheral base address

bool ITRC_ GetInEventStatus(ITRC_Type *base, itrc_in_signals_t event)
Get ITRC input event status.

This function returns ITRC status corresponding to provided input event.
Parameters
* base — ITRC peripheral base address

* event — represents input event to get from STATUS register (see
ITRC_STATUS_INX)

Returns
boolean TRUE if corresponding event occured FALSE otherwise

bool ITRC_ GetOutActionStatus(ITRC_Type *base, itrc_out_signals_t action)
Get ITRC output action status.

This function returns ITRC register output status.
Parameters

* base — ITRC peripheral base address
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* action — represents output action to get from STATUS register (see
ITRC_STATUS_OUTX)

Returns
boolean TRUE if corresponding action occured FALSE otherwise

status_t ITRC_ ClearInEventStatus(ITRC_Type *base, itrc_in_signals_t event)
Clear In ITRC status.

This function clears corresponding ITRC event or action in input STATUS register.
Parameters
* base — ITRC peripheral base address

* event — represents input event in STATUS register to be cleared (see
ITRC_STATUS_INX)

Returns
kStatus_Success if success, kStatus_InvalidArgument otherwise

status_t ITRC_ ClearOutActionStatus(ITRC_Type *base, itrc_out_signals_t action)
Clear Out ITRC status.

This function clears corresponding ITRC event or action in output STATUS register.
Parameters
* base — ITRC peripheral base address

* action — represents output action in STATUS register to be cleared (see
OUTx_STATUS)

Returns
kStatus_Success if success, kStatus_InvalidArgument otherwise

status_t ITRC__ClearAllStatus(ITRC_Type *base)
Clear All ITRC status.

This function clears all event and action status.
Parameters
* base — ITRC peripheral base address

Returns
kStatus_Success if success

status_t ITRC_Init(ITRC_Type *base)
Initialize ITRC.

This function initializes ITRC by enabling IRQ.
Parameters
* base — ITRC peripheral base address
* conf — ITRC configuration structure

Returns
Status of the init operation

void ITRC Deinit(ITRC_Type *base)
Deinitialize ITRC.

This function deinitializes ITRC by disabling IRQ.
Parameters

* base — ITRC peripheral base address
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FSL ITRC_ DRIVER_ VERSION
Defines ITRC driver version 2.0.0.

Change log:
* Version 2.0.0
— Initial version.

typedef uint32_t itrc_in_ signals_t
ITRC input events.

typedef uint32_t itrc_ out_ signals_t
ITRC output actions.

typedef uint32_t itrc_ lock_t
ITRC lock/unlock.

typedef uint32_t itrc_ enable_t
ITRC enable/disable.

void ITRC_DriverIRQHandler(void)
ITRC_INPUT_SIGNALS_NUM
kITRC_ CauTemeprature
KITRC__PmipTemperature
kITRC_VddCore
kITRC__Vdd18
kITRC__Vdd33

kITRC VddCoreGlitch
kITRC_ AnalogSensor
kITRC__Ahb

kITRC_ Cwd

kITRC Css

kITRC_ Pke

kITRC_ Otp

KkITRC Prince
KITRC__ClockGlitch

kITRC_ SecurityIP

kITRC_ Trng

kITRC__ PmipGlitch

kITRC_ PmipVddCoreGlitch
kITRC_TecpuPll
kITRC_T3PIl

kITRC__SwEvent0
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kITRC_SwEventl

kITRC_ Irq

kITRC_ ChipReset

kITRC_ Unlock

kITRC_ Lock

KkITRC Enable

kITRC_Disable
IN_STATUSO_EVENTS_MASK
IN_STATUS1_EVENTS_MASK
OUT_ACTIONS_MASK

ITRC

2.35 Common Driver

FSL COMMON_DRIVER_ VERSION
common driver version.

DEBUG__CONSOLE_DEVICE_TYPE_NONE
No debug console.
DEBUG_CONSOLE_DEVICE_TYPE_UART
Debug console based on UART.
DEBUG_CONSOLE_DEVICE_TYPE_LPUART
Debug console based on LPUART.
DEBUG__CONSOLE_DEVICE_TYPE_ LPSCI
Debug console based on LPSCI.
DEBUG__CONSOLE_DEVICE_TYPE_USBCDC
Debug console based on USBCDC.
DEBUG__CONSOLE_DEVICE_TYPE_FLEXCOMM
Debug console based on FLEXCOMM.
DEBUG_CONSOLE_DEVICE_TYPE_IUART
Debug console based on i. MX UART.
DEBUG_CONSOLE_DEVICE_TYPE_ VUSART
Debug console based on LPC_VUSART.
DEBUG_CONSOLE_DEVICE_TYPE_MINI_USART
Debug console based on LPC_USART.
DEBUG_CONSOLE_DEVICE_TYPE_SWO
Debug console based on SWO.

DEBUG_CONSOLE_DEVICE_TYPE_QSCI
Debug console based on QSCI.
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MIN(a, b)

Computes the minimum of a and b.
MAX(a, b)

Computes the maximum of a and b.
UINT16_MAX

Max value of uint16_t type.
UINT32_MAX

Max value of uint32_t type.
SDK__ATOMIC_LOCAL__ADD(addr, val)

Add value val from the variable at address address.
SDK__ATOMIC_LOCAL_SUB(addr, val)

Subtract value val to the variable at address address.
SDK__ATOMIC_LOCAL_SET(addr, bits)

Set the bits specifiled by bits to the variable at address address.
SDK_ATOMIC LOCAL_CLEAR(addr, bits)

Clear the bits specifiled by bits to the variable at address address.
SDK_ATOMIC_LOCAL_TOGGLE(addr, bits)

Toggle the bits specifiled by bits to the variable at address address.
SDK__ATOMIC_LOCAL_CLEAR_AND_SET(addr, clearBits, setBits)

For the variable at address address, clear the bits specifiled by clearBits and set the bits
specifiled by setBits.

SDK_ATOMIC_LOCAL_COMPARE_ AND_SET(addr, expected, newValue)

For the variable at address address, check whether the value equal to expected. If value
same as expected then update newValue to address and return true, else return false .

SDK__ATOMIC_LOCAL_TEST_AND_SET(addr, newValue)

For the variable at address address, set as newValue value and return old value.
USEC_TO_COUNT(us, clockFreqInHz)

Macro to convert a microsecond period to raw count value
COUNT_TO_USEC(count, clockFreqInHz)

Macro to convert a raw count value to microsecond
MSEC_TO_COUNT(ms, clockFreqInHz)

Macro to convert a millisecond period to raw count value
COUNT_TO_MSEC(count, clockFreqInHz)

Macro to convert a raw count value to millisecond
SDK_ISR_EXIT_ BARRIER
SDK_SIZEALIGN(var, alignbytes)

Macro to define a variable with L1 d-cache line size alignment

Macro to define a variable with L2 cache line size alignment

Macro to change a value to a given size aligned value

AT NONCACHEABLE_SECTION(var)
Define a variable var, and place it in non-cacheable section.
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AT _NONCACHEABLE_SECTION__ALIGN(var, alignbytes)

Define a variable var, and place it in non-cacheable section, the start address of the variable

is aligned to alignbytes.

AT NONCACHEABLE SECTION_INIT(var)
Define a variable var with initial value, and place it in non-cacheable section.

AT NONCACHEABLE_SECTION_ALIGN_ INIT(var, alignbytes)

Define a variable var with initial value, and place it in non-cacheable section, the start

address of the variable is aligned to alignbytes.

enum _ status_groups

Status group numbers.
Values:

enumerator kStatusGroup_ Generic

Group number for generic status codes.
enumerator kStatusGroup_ FLASH

Group number for FLASH status codes.
enumerator kStatusGroup_ LPSPI

Group number for LPSPI status codes.
enumerator kStatusGroup_ FLEXIO_ SPI

Group number for FLEXIO SPI status codes.
enumerator kStatusGroup_ DSPI

Group number for DSPI status codes.

enumerator kStatusGroup FLEXIO_ UART

Group number for FLEXIO UART status codes.

enumerator kStatusGroup_ FLEXIO_I2C
Group number for FLEXIO I2C status codes.

enumerator kStatusGroup_ LPI2C
Group number for LPI2C status codes.

enumerator kStatusGroup_ UART
Group number for UART status codes.

enumerator kStatusGroup_ 12C

Group number for UART status codes.
enumerator kStatusGroup_ LPSCI

Group number for LPSCI status codes.
enumerator kStatusGroup_ LPUART

Group number for LPUART status codes.
enumerator kStatusGroup_ SPI

Group number for SPI status code.

enumerator kStatusGroup_ XRDC
Group number for XRDC status code.

enumerator kStatusGroup_ SEMA42
Group number for SEMA42 status code.

enumerator kStatusGroup_ SDHC
Group number for SDHC status code
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enumerator kStatusGroup_ SDMMC
Group number for SDMMC status code

enumerator kStatusGroup_ SAI

Group number for SAI status code
enumerator kStatusGroup_ MCG

Group number for MCG status codes.
enumerator kStatusGroup_ SCG

Group number for SCG status codes.
enumerator kStatusGroup_ SDSPI

Group number for SDSPI status codes.
enumerator kStatusGroup_ FLEXIO_ I12S

Group number for FLEXIO I2S status codes
enumerator kStatusGroup_ FLEXIO_MCULCD

Group number for FLEXIO LCD status codes
enumerator kStatusGroup_ FLASHIAP

Group number for FLASHIAP status codes
enumerator kStatusGroup_ FLEXCOMM_ 12C

Group number for FLEXCOMM I2C status codes
enumerator kStatusGroup_ I2S

Group number for I2S status codes
enumerator kStatusGroup_ I[UART

Group number for IUART status codes
enumerator kStatusGroup_ CSI

Group number for CSI status codes
enumerator kStatusGroup_ MIPI__DSI

Group number for MIPI DSI status codes
enumerator kStatusGroup_ SDRAMC

Group number for SDRAMC status codes.
enumerator kStatusGroup_ POWER

Group number for POWER status codes.
enumerator kStatusGroup_ENET

Group number for ENET status codes.
enumerator kStatusGroup_ PHY

Group number for PHY status codes.
enumerator kStatusGroup_ TRGMUX

Group number for TRGMUX status codes.
enumerator kStatusGroup_ SMARTCARD

Group number for SMARTCARD status codes.
enumerator kStatusGroup_ LMEM

Group number for LMEM status codes.

enumerator kStatusGroup_ QSPI
Group number for QSPI status codes.
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enumerator kStatusGroup_ DMA
Group number for DMA status codes.

enumerator kStatusGroup_ EDMA

Group number for EDMA status codes.
enumerator kStatusGroup_ DMAMGR

Group number for DMAMGR status codes.
enumerator kStatusGroup_ FLEXCAN

Group number for FlexCAN status codes.
enumerator kStatusGroup_LTC

Group number for LTC status codes.
enumerator kStatusGroup_FLEXIO_CAMERA

Group number for FLEXIO CAMERA status codes.
enumerator kStatusGroup_LPC_ SPI

Group number for LPC_SPI status codes.
enumerator kStatusGroup_ LPC_USART

Group number for LPC_USART status codes.
enumerator kStatusGroup_ DMIC

Group number for DMIC status codes.
enumerator kStatusGroup_ SDIF

Group number for SDIF status codes.
enumerator kStatusGroup_ SPIFI

Group number for SPIFI status codes.
enumerator kStatusGroup_ OTP

Group number for OTP status codes.
enumerator kStatusGroup_ MCAN

Group number for MCAN status codes.
enumerator kStatusGroup_ CAAM

Group number for CAAM status codes.
enumerator kStatusGroup_ ECSPI

Group number for ECSPI status codes.
enumerator kStatusGroup_ USDHC

Group number for USDHC status codes.
enumerator kStatusGroup_LPC_12C

Group number for LPC_I2C status codes.
enumerator kStatusGroup_ DCP

Group number for DCP status codes.
enumerator kStatusGroup_ MSCAN

Group number for MSCAN status codes.
enumerator kStatusGroup_ ESAT

Group number for ESAI status codes.

enumerator kStatusGroup_ FLEXSPI
Group number for FLEXSPI status codes.
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enumerator kStatusGroup_ MMDC
Group number for MMDC status codes.

enumerator kStatusGroup_ PDM

Group number for MIC status codes.
enumerator kStatusGroup_ SDMA

Group number for SDMA status codes.
enumerator kStatusGroup_ ICS

Group number for ICS status codes.
enumerator kStatusGroup_ SPDIF

Group number for SPDIF status codes.
enumerator kStatusGroup_LPC_ MINISPI

Group number for LPC_MINISPI status codes.
enumerator kStatusGroup_ HASHCRYPT

Group number for Hashcrypt status codes
enumerator kStatusGroup_LPC_SPI_SSP

Group number for LPC_SPI_SSP status codes.
enumerator kStatusGroup_ I13C

Group number for I3C status codes
enumerator kStatusGroup_LPC_I12C 1

Group number for LPC_I2C_1 status codes.
enumerator kStatusGroup_ NOTIFIER

Group number for NOTIFIER status codes.
enumerator kStatusGroup_ DebugConsole

Group number for debug console status codes.
enumerator kStatusGroup_ SEMC

Group number for SEMC status codes.
enumerator kStatusGroup__ApplicationRangeStart

Starting number for application groups.
enumerator kStatusGroup_IAP

Group number for IAP status codes
enumerator kStatusGroup_ SFA

Group number for SFA status codes
enumerator kStatusGroup_ SPC

Group number for SPC status codes.
enumerator kStatusGroup_ PUF

Group number for PUF status codes.
enumerator kStatusGroup_ TOUCH__ PANEL

Group number for touch panel status codes
enumerator kStatusGroup_ VBAT

Group number for VBAT status codes

enumerator kStatusGroup_ XSPI
Group number for XSPI status codes
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enumerator kStatusGroup_ PNGDEC
Group number for PNGDEC status codes

enumerator kStatusGroup_ JPEGDEC

Group number for JPEGDEC status codes
enumerator kStatusGroup_ HAL_GPIO

Group number for HAL GPIO status codes.
enumerator kStatusGroup_ HAL_UART

Group number for HAL UART status codes.
enumerator kStatusGroup_ HAL TIMER

Group number for HAL TIMER status codes.
enumerator kStatusGroup_HAL_SPI

Group number for HAL SPI status codes.
enumerator kStatusGroup_ HAL 12C

Group number for HAL I2C status codes.
enumerator kStatusGroup_ HAL_FLASH

Group number for HAL FLASH status codes.
enumerator kStatusGroup_ HAL_PWM

Group number for HAL PWM status codes.
enumerator kStatusGroup_ HAL RNG

Group number for HAL RNG status codes.
enumerator kStatusGroup_ HAL_12S

Group number for HAL I2S status codes.
enumerator kStatusGroup_ HAL ADC_SENSOR

Group number for HAL ADC SENSOR status codes.
enumerator kStatusGroup_ TIMERMANAGER

Group number for TIMER MANAGER status codes.
enumerator kStatusGroup_ SERIALMANAGER

Group number for SERIAL MANAGER status codes.
enumerator kStatusGroup_ LED

Group number for LED status codes.
enumerator kStatusGroup_ BUTTON

Group number for BUTTON status codes.
enumerator kStatusGroup_ EXTERN_EEPROM

Group number for EXTERN EEPROM status codes.
enumerator kStatusGroup_ SHELL

Group number for SHELL status codes.
enumerator kStatusGroup_ MEM__MANAGER

Group number for MEM MANAGER status codes.
enumerator kStatusGroup_ LIST

Group number for List status codes.

enumerator kStatusGroup_ OSA
Group number for OSA status codes.

2.35. Common Driver 357



MCUXpresso SDK Documentation, Release 25.06.00

enumerator kStatusGroup_ COMMON_ TASK
Group number for Common task status codes.

enumerator kStatusGroup_ MSG

Group number for messaging status codes.
enumerator kStatusGroup_ SDK__OCOTP

Group number for OCOTP status codes.
enumerator kStatusGroup_ SDK_FLEXSPINOR

Group number for FLEXSPINOR status codes.
enumerator kStatusGroup_ CODEC

Group number for codec status codes.
enumerator kStatusGroup_ASRC

Group number for codec status ASRC.
enumerator kStatusGroup_ OTFAD

Group number for codec status codes.
enumerator kStatusGroup_ SDIOSLV

Group number for SDIOSLV status codes.
enumerator kStatusGroup_ MECC

Group number for MECC status codes.
enumerator kStatusGroup_ ENET _QOS

Group number for ENET_QOS status codes.
enumerator kStatusGroup_ LOG

Group number for LOG status codes.
enumerator kStatusGroup_ I3CBUS

Group number for I3CBUS status codes.
enumerator kStatusGroup_ QSCI

Group number for QSCI status codes.
enumerator kStatusGroup_ ELEMU

Group number for ELEMU status codes.
enumerator kStatusGroup_ QUEUEDSPI

Group number for QSPI status codes.
enumerator kStatusGroup_ POWER,__MANAGER

Group number for POWER_MANAGER status codes.
enumerator kStatusGroup_ IPED

Group number for IPED status codes.
enumerator kStatusGroup_ ELS PKC

Group number for ELS PKC status codes.
enumerator kStatusGroup_ CSS_PKC

Group number for CSS PKC status codes.
enumerator kStatusGroup_ HOSTIF

Group number for HOSTIF status codes.

enumerator kStatusGroup_ CLIF
Group number for CLIF status codes.
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enumerator kStatusGroup_ BMA
Group number for BMA status codes.

enumerator kStatusGroup_ NETC

Group number for NETC status codes.
enumerator kStatusGroup_ ELE

Group number for ELE status codes.
enumerator kStatusGroup_ GLIKEY

Group number for GLIKEY status codes.
enumerator kStatusGroup_ AON_POWER

Group number for AON_POWER status codes.
enumerator kStatusGroup_ AON_COMMON

Group number for AON_COMMON status codes.
enumerator kStatusGroup_ ENDAT3

Group number for ENDAT3 status codes.
enumerator kStatusGroup_ HIPERFACE

Group number for HIPERFACE status codes.
enumerator kStatusGroup_ NPX

Group number for NPX status codes.
enumerator kStatusGroup_ ELA_CSEC

Group number for ELA_CSEC status codes.
enumerator kStatusGroup_ FLEXIO_T_ FORMAT

Group number for T-format status codes.

enumerator kStatusGroup_ FLEXIO_A_ FORMAT
Group number for A-format status codes.

Generic status return codes.
Values:

enumerator kStatus_ Success
Generic status for Success.

enumerator kStatus_ Fail
Generic status for Fail.

enumerator kStatus_ ReadOnly
Generic status for read only failure.

enumerator kStatus_ OutOfRange
Generic status for out of range access.

enumerator kStatus_ Invalid Argument
Generic status for invalid argument check.

enumerator kStatus_Timeout
Generic status for timeout.

enumerator kStatus_ NoTransferInProgress
Generic status for no transfer in progress.
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enumerator kStatus_ Busy
Generic status for module is busy.

enumerator kStatus_ NoData
Generic status for no data is found for the operation.

typedef int32_t status_t
Type used for all status and error return values.

void *SDK_ Malloc(size_t size, size_t alignbytes)
Allocate memory with given alignment and aligned size.

This is provided to support the dynamically allocated memory used in cache-able region.
Parameters
* size — The length required to malloc.
* alignbytes — The alignment size.

Return values
The — allocated memory.

void SDK_ Free(void *ptr)
Free memory.

Parameters
» ptr — The memory to be release.

void SDK DelayAtLeastUs(uint32_t delayTime_us, uint32_t coreClock_Hz)

Delay at least for some time. Please note that, this API uses while loop for delay, different
run-time environments make the time not precise, if precise delay count was needed, please
implement a new delay function with hardware timer.

Parameters
* delayTime_ us — Delay time in unit of microsecond.
* coreClock__Hz — Core clock frequency with Hz.

static inline status_t EnableIRQ(IRQn_Type interrupt)
Enable specific interrupt.

Enable LEVEL1 interrupt. For some devices, there might be multiple interrupt levels. For
example, there are NVIC and intmux. Here the interrupts connected to NVIC are the LEVEL1
interrupts, because they are routed to the core directly. The interrupts connected to intmux
are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only enables the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSI._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ number.

Return values
* kStatus_ Success — Interrupt enabled successfully
* kStatus_Fail — Failed to enable the interrupt

static inline status_t DisableIRQ(IRQn_Type interrupt)
Disable specific interrupt.

Disable LEVEL1 interrupt. For some devices, there might be multiple interrupt levels. For
example, there are NVIC and intmux. Here the interrupts connected to NVIC are the LEVEL1
interrupts, because they are routed to the core directly. The interrupts connected to intmux
are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.
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This function only disables the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL_FEATURE_NUMBER_OF_LEVEL1_INT VECTORS.

Parameters
¢ interrupt — The IRQ number.
Return values
* kStatus_ Success — Interrupt disabled successfully
* kStatus_ Fail — Failed to disable the interrupt
static inline status_t EnableIRQWithPriority(IRQn_Type interrupt, uint8_t priNum)
Enable the IRQ, and also set the interrupt priority.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
LEVELI1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL_FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ to Enable.
* priNum — Priority number set to interrupt controller register.

Return values
» kStatus_ Success — Interrupt priority set successfully
* kStatus_ Fail — Failed to set the interrupt priority.
static inline status_t IRQ_ SetPriority (IRQn_Type interrupt, uint8_t priNum)
Set the IRQ priority.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
LEVELI1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL._FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
* interrupt — The IRQ to set.

* priNum — Priority number set to interrupt controller register.

Return values
 kStatus_ Success — Interrupt priority set successfully
* kStatus_ Fail — Failed to set the interrupt priority.
static inline status_t IRQ_ ClearPendingIRQ(IRQn_Type interrupt)
Clear the pending IRQ flag.

Only handle LEVEL1 interrupt. For some devices, there might be multiple interrupt levels.
For example, there are NVIC and intmux. Here the interrupts connected to NVIC are the
LEVELI1 interrupts, because they are routed to the core directly. The interrupts connected
to intmux are the LEVEL2 interrupts, they are routed to NVIC first then routed to core.

This function only handles the LEVEL1 interrupts. The number of LEVEL1 interrupts is
indicated by the feature macro FSL_FEATURE_NUMBER_OF_LEVEL1_INT_VECTORS.

Parameters
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* interrupt — The flag which IRQ to clear.

Return values
* kStatus_ Success — Interrupt priority set successfully
* kStatus_Fail - Failed to set the interrupt priority.

static inline uint32_t DisableGloballRQ(void)
Disable the global IRQ.

Disable the global interrupt and return the current primask register. User is required to
provided the primask register for the EnableGlobalIRQ().

Returns
Current primask value.

static inline void EnableGloballRQ(uint32_t primask)
Enable the global IRQ.

Set the primask register with the provided primask value but not just enable the primask.
The idea is for the convenience of integration of RTOS. some RTOS get its own management
mechanism of primask. User is required to use the EnableGlobalIRQ() and DisableGlob-
allRQ() in pair.

Parameters

* primask — value of primask register to be restored. The primask value is
supposed to be provided by the DisableGlobalIRQ().

static inline bool _ SDK__ AtomicLocalCompareAndSet(uint32_t *addr, uint32_t expected, uint32_t
newValue)
static inline uint32_t _ SDK_ AtomicTestAndSet(uint32_t *addr, uint32_t newValue)
FSL_DRIVER_TRANSFER_DOUBLE WEAK_ IRQ
Macro to use the default weak IRQ handler in drivers.

MAKE_STATUS(group, code)
Construct a status code value from a group and code number.

MAKE_ VERSION(major, minor, bugfix)
Construct the version number for drivers.

The driver version is a 32-bit number, for both 32-bit platforms(such as Cortex M) and 16-bit

platforms(such as DSC).
| Unused || Major Version || Minor Version || Bug Fix |
31 25 24 17 16 9 8 0

ARRAY _ SIZE(X)

Computes the number of elements in an array.
UINT64_H(X)

Macro to get upper 32 bits of a 64-bit value
UINT64_L(X)

Macro to get lower 32 bits of a 64-bit value

SUPPRESS_FALL_THROUGH_WARNING()

For switch case code block, if case section ends without “break;” statement, there wil be
fallthrough warning with compiler flag -Wextra or -Wimplicit-fallthrough=n when using
armgcc. To suppress this warning, “SUPPRESS_FALL_THROUGH_WARNING();” need to be
added at the end of each case section which misses “break;”statement.
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MSDK_REG_SECURE_ADDR(X)
Convert the register address to the one used in secure mode.

MSDK_REG_NONSECURE__ADDR(X)
Convert the register address to the one used in non-secure mode.

MSDK_INVALID_IRQ_HANDLER
Invalid IRQ handler address.

2.36 LCDIC Driver

status_t LCDIC_ Init(LCDIC_Type *base, const lcdic_config_t *config)
Initialize the LCDIC.

This function initializes the LCDIC to work, it configues the LCDIC according to the configue
structure and enables the module. After calling this function, the peripheral is ready to
work.

Parameters
* base — LCDIC peripheral base address.

Return values
kStatus_ Success — Initialize successfully.

void LCDIC_ Deinit(LCDIC_Type *base)
De-initialize the LCDIC.

This function disables the LCDIC, and disables peripheral clock if necessary.
Parameters
* base — LCDIC peripheral base address.

void LCDIC_ GetDefaultConfig(ledic_config t *config)
Get the default configuration for to initialize the LCDIC.

The default configuration value is:

config->mode = kLCDIC_3WireSPI;
config->endian = kLCDIC_ BigEndian;
config->rxThreshold = kLCDIC_ RxThreshold0Word;
config->txThreshold = kLCDIC TxThreshold3Word;

config->timerRatio0 = 8;
config->timerRatiol = 9;

config- >resetPulseWidth_ Timer0 = 20;

config- >resetSequence = 0;
config->resetSequencePulseNum = 1;
config->resetPolarity = kLCDIC__ResetActiveLow;

config->i8080CtrlFlags = kLCDIC_ I8080_ CsActiveLow | kKLCDIC I8080_DcCmdLow | KLCDIC__
—18080__RdActiveLow |
kLCDIC_I8080_WrActiveLow | kLCDIC_ I8080_ CsEnableldleOff;

config->csWaitTime =72
config->csSetupTime = 2
config->csHoldTime =
config->dcSetupTime = 2
config->dcHoldTime = %
config->writeDataSetupTime = 2k

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

config->writeDataHold Time =F):
config->writeEnableActiveWidth = 6;
config->writeEnablelnactiveWidth = 6;
config->readEnableActiveWidth = 15;
config->readEnablelnactiveWidth = 15;

config->spiCtrlFlags =
kLCDIC_SPI_MsbFirst | kKLCDIC_SPI_ClkActiveHigh | kKLCDIC_SPI_ClkPhaseFirstEdge |
—kLCDIC_SPI_DcCmdLow;

config->teTimeoutTime Timerl = 16;
config->teSyncWaitTime Timerl = 0;

config->cmdShortTimeout_ Timer0 = 1;
config->cmdLongTimeout_ Timerl = 16;

Parameters
* config — Pointer to the LCDIC configuration.

void LCDIC_ ResetState(LCDIC_Type *base)
Reset the LCDIC.

This function resets the LCDIC state. After calling this function, all data in TX_FIFO and
RX_FIFO will be cleared and all transactions on LCD interface will restart despite of formal
status.

The configurations will not be reset.
Parameters
* base — LCDIC peripheral base address.

static inline void LCDIC__Enablelnterrupts(LCDIC_Type *base, uint32_t interrupts)
Enables LCDIC interrupts.

Parameters
* base — LCDIC peripheral base address.

o interrupts — The interrupts to enable, pass in as ORed value of
_ledic_interrupt.

static inline void LCDIC_ DisableInterrupts(LCDIC_Type *base, uint32_t interrupts)
Disable LCDIC interrupts.

Parameters
* base — LCDIC peripheral base address.

e interrupts — The interrupts to disable, pass in as ORed value of
_ledic_interrupt.

static inline uint32_t LCDIC_ GetInterruptStatus(LCDIC_Type *base)
Get LCDIC interrupt pending status.

Note: The interrupt must be enabled, otherwise the interrupt flags will not assert.

Parameters
* base — LCDIC peripheral base address.

Returns
The interrupt pending status.
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static inline uint32_t LCDIC_ GetInterruptRawStatus(LCDIC_Type *base)
Get LCDIC raw interrupt status.

This function gets the raw interrupt pending flags, it is not affected by interrupt enabled
status.

Parameters
* base — LCDIC peripheral base address.

Returns
The raw interrupt status.

static inline void LCDIC__ClearInterruptStatus(LCDIC_Type *base, uint32_t interrupts)
Clear LCDIC interrupt status.

Parameters
* base — LCDIC peripheral base address.

o interrupts — The interrupt status to clear , pass in as ORed value of
_ledic_interrupt.
static inline uint32_t LCDIC_ GetStatusFlags(LCDIC_Type *base)
Get LCDIC status flags.

Note: The interval between two times calling this function shall be larger than one LCDIC
function clock.

Parameters
* base — LCDIC peripheral base address.

Returns
The status flags, it is OR’ed value of _lcdic_flags.

static inline uint32_t LCDIC_ GetProcessingTrxCmd(LCDIC_Type *base)
Get current on-going LCDIC TRX-CMD.

Note: The interval between two times calling this function shall be larger than one LCDIC
function clock.

Parameters
* base — LCDIC peripheral base address.

Returns
The TRX-CMD on-going.

static inline void LCDIC_ SetTxThreshold(LCDIC_Type *base, lcdic_tx_threshold_t threshold)
Set TX FIFO threshold.

Parameters
* base — LCDIC peripheral base address.
* threshold — TX threshold.

static inline void LCDIC_ SetRxThreshold(LCDIC_Type *base, lcdic_rx_threshold_t threshold)
Set RX FIFO threshold.

Parameters

* base — LCDIC peripheral base address.
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* threshold — RX threshold.

status_t LCDIC_ WriteTxFifoBlocking(LCDIC_Type *base, const uint32_t *data, uint32_t
dataLen_Word)

Write the TX FIFO using blocking way.
This function waits for empty slot in TX FIFO and fill the data to TX FIFO.

Parameters
* base — LCDIC peripheral base address.

* data — Data to send, the data length must be dividable by 4.
* dataLen_ Word — Data length in word.
Return values
* kStatus_ Success — Write successfully.
* kStatus_ Timeout — Timeout happened.
status_t LCDIC_ ReadRxFifoBlocking(LCDIC_Type *base, uint32_t *data, uint32_t dataLen_Word)

Read the RX FIFO using blocking way.
This function waits for valid data in RX FIFO and read them.

Parameters
* base — LCDIC peripheral base address.
* data — Array for received data, the data length must be dividable by 4.

* dataLen_Word — Data length in word.
Return values

* kStatus_Success — Read successfully.

* kStatus_ Timeout — Timeout happened.

static inline void LCDIC_ SendResetSequence(LCDIC_Type *base)

Send reset sequence to the reset pin.
The function sends reset to reset pin, to reset the external panel. The reset sequence pa-

rameters are configued by lcdic_config t.

Parameters
* base — LCDIC peripheral base address.

void LCDIC_ SetResetSequenceDoneCallback(lcdic_reset_done_callback_t callback)
Set the callback called when reset sequence sent done.
Parameters
* callback — The callback to set.
static inline void LCDIC_EnableDMA(LCDIC_Type *base, bool enable)
Enable or disable to trigger DMA.

Parameters
* base — LCDIC peripheral base address.

* enable — Use true to enable, false to disable.
status_t LCDIC_SendCommandBlocking(LCDIC_Type *base, uint8_t cmd)
Send command using blocking way.
This function sends out command and waits until send finished.

Parameters

366 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

* base — LCDIC peripheral base address.
* ¢cmd — Command to send.

Return values
kStatus_ Success — Command sent successfully.

status_t LCDIC_ SendRepeatDataBlocking(LCDIC_Type *base, const lcdic_repeat_tx_xfer._t *xfer)

Send repeat data using blocking way.
This function sends out command and the repeat data, then waits until send finished or
timeout happened.

Parameters
* base — LCDIC peripheral base address.

* xfer — Pointer to the transfer configuration.

Return values
* kStatus_ Success — Sent successfully.
* kStatus_ Timeout — Timeout happened.
* kStatus_ InvalidArgument — Invalid argument.
status_t LCDIC SendDataArrayBlocking(LCDIC_Type *base, const lcdic_tx_xfer_t *xfer)

Send data array using blocking way.
This function sends out command and the data array, then waits until send finished or

timeout happened.

Parameters
* base — LCDIC peripheral base address.

* xfer — Pointer to the transfer configuration.

Return values
* kStatus_ Success — Sent successfully.
* kStatus_ Timeout — Timeout happened.
* kStatus_ Invalid Argument — Invalid argument.
status_t LCDIC_ ReadDataArrayBlocking(LCDIC_Type *base, const lcdic_rx_xfer_t *xfer)

Read data array using blocking way.
This function sends out command and read the data array, then waits until send finished

or timeout happened.

Parameters
* base — LCDIC peripheral base address.

* xfer — Pointer to the transfer configuration.
Return values
* kStatus_ Success — Sent successfully.
* kStatus_ Timeout — Timeout happened.
* kStatus_ InvalidArgument — Invalid argument.
status_t LCDC_ TransferBlocking(LCDIC_Type *base, const lcdic_xfer_t *xfer)

LCDIC data transfer using blocking way.

This function sends command only, or sends repeat data, or sends data array, or reads data
array based on the transfer structure. It uses blocking way, only returns when transfer

successed or failed.
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Parameters
* base — LCDIC peripheral base address.

* xfer — Pointer to the transfer configuration.
Return values

* kStatus_ Success — Sent successfully.

* kStatus_ Timeout — Timeout happened.

* kStatus_ InvalidArgument — Invalid argument.

status_t LCDIC_ TransferCreateHandle(LCDIC_Type *base, lcdic_handle_t *handle,
lcdic_transfer_callback_t callback, void *userData)

Initializes the LCDIC driver handle, which is used in transactional functions.

Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.
* callback — The callback function.
* userData — The parameter of the callback function.

Return values
kStatus_ Success — Successfully created the handle.

status_t LCDIC_ TransferNonBlocking(LCDIC_Type *base, lcdic_handle_t *handle, lcdic_xfer_t
*xfer)

Transfer data using IRQ.

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

called.
Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.

» xfer — LCDIC transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.

* kStatus_ Busy — LCDIC driver is busy with another transfer.

status_t LCDIC_SendCommandNonBlocking(LCDIC_Type *base, lcdic_handle_t *handle, uint8_t
cmd)

Send command using interrupt-driven way.
Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.

* cmd — Command to send.

Return values
* kStatus_ Success — Command sent successfully.

* kStatus_ Busy — LCDIC driver is busy with another transfer.
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status_t LCDIC_ SendRepeatDataNonBlocking(LCDIC_Type *base, lcdic_handle_t *handle, const
lcdic_repeat_tx_xfer_t *xfer)

Send repeat data using interrupt-driven way.

Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.

* xfer — LCDIC transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.

* kStatus_ Busy — LCDIC driver is busy with another transfer.

status_t LCDIC_ SendDataArrayNonBlocking(LCDIC_Type *base, lcdic_handle_t *handle, const
ledic_tx_xfer_t *xfer)

Send data array using interrupt-driven way.
Parameters

* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.

* xfer — LCDIC transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.

* kStatus_ Busy — LCDIC driver is busy with another transfer.

status_t LCDIC _ReadDataArrayNonBlocking(LCDIC_Type *base, lcdic_handle_t *handle, const
ledic_rx_xfer_t *xfer)

Read data array using interrupt-driven way.
Parameters

* base — LCDIC peripheral base address.
* handle — Pointer to the lecdic_handle_t structure to store the transfer state.

» xfer — LCDIC transfer structure.
Return values
 kStatus_ Success — Successfully start a transfer.

* kStatus_ InvalidArgument — Input argument is invalid.
* kStatus_ Busy — LCDIC driver is busy with another transfer.

void LCDIC_ TransferHandleIRQ(LCDIC_Type *base, void *handle)
LCDIC IRQ handler function.
IRQ handler to work with LCDIC_TransferNonBlocking.

Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.
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void LCDIC_ TransferInstalllRQHandler(uint32_t instance, void *handle,
lcdic_transfer_irq_handler_t handler)

Install the IRQ handler.
Install IRQ handler for specific instance.
Parameters
* instance — LCDIC instance.
* handle — Driver handle, it will be used as IRQ handler parameter.
* handler — IRQ handler to instance.

uint32_t LCDIC_ GetInstance(LCDIC_Type *base)
Get the instance from the base address.

Parameters
* base — LCDIC peripheral base address

Returns
The LCDIC module instance

IRQn_Type LCDIC_GetIRQn(uint32_t instance)
Get IRQn for specific instance.

Parameters
* instance — LCDIC instance.

Returns
The LCDIC IRQn.

uint32_t LCDIC_ FillByteToWord(const uint8_t *bytes, uint8_t len)
Get data from byte array, and fill to 4-byte word.

LCDIC data registers only accept 4-byte data, but the user passed data might be not 4-byte
size aligned. This function is used to construct the unaligned part to a word, to write to
LCDIC register.

Parameters
* bytes — The byte array.
* len — Length of the byte array.

Returns
The construct word.

void LCDIC_ ExtractByteFromWord(uint32_t word, uint8_t *bytes, uint8_t len)
Get data from 4-byte, and fill to byte array.

LCDIC data registers only accept 4-byte data, but the user passed data might be not 4-byte
size aligned. This function is used to get desired bytes from the word read from LCDIC
register, and save to the user data array.

Parameters
» word — Word data read from LCDIC register.
* bytes — The byte array.
* len — Length of the byte array.

status_t LCDIC_ PrepareSendCommand(LCDIC_Type *base, uint8_t cmd)
Prepare the command sending.

Fill the TRX command and command to TX FIFO, after calling this function, user should
wait for transfer done by checking status or IRQ.
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Parameters
* base — LCDIC peripheral base address.
* cmd — Command to send.

Return values
kStatus_ Success — Operation successed.

status_t LCDIC PrepareSendRepeatData(LCDIC_Type *base, const lcdic_repeat_tx_xfer_t *xfer)
Prepare the repeat data sending.

Fill the required data to TX FIFO, after calling this function, user should wait for transfer
done by checking status or IRQ.

Parameters
* base — LCDIC peripheral base address.
* xfer — Transfer structure.
Return values
* kStatus_ Success — Operation successed.
* kStatus_ InvalidArgument — Invalid argument.

status_t LCDIC_ PrepareSendDataArray(LCDIC_Type *base, const lcdic_tx_xfer_t *xfer, uint32_t
*xferSizeWordAligned, uint8_t *xferSizeWordUnaligned,
uint32_t *wordUnalignedData)

Prepare sending data array.

Fill the required command data to TX FIFO, after calling this function, user should fill the
xfer->txData to TX FIFO based on FIFO status.

Parameters
* base — LCDIC peripheral base address.
» xfer — Transfer structure.
¢ xferSizeWordAligned — The word size aligned part of the transfer data.
¢ xferSizeWordUnaligned — The word size unaligned part of the transfer data.

» wordUnalignedData — Word to save the word size unaligned data, it should
be sent after all word size aligned data write finished.

Return values
* kStatus_ Success — Operation successed.
* kStatus_ InvalidArgument — Invalid argument.

status_t LCDIC_ PrepareReadDataArray (LCDIC_Type *base, const lcdic_rx_xfer_t *xfer, uint32_t
*xferSizeWordAligned, uint8_t
*xferSizeWordUnaligned)

Prepare reading data array.

Fill the required command data to TX FIFO, after calling this function, user should read RX
FIFO to xfer->rxData based on FIFO status.

Parameters
* base — LCDIC peripheral base address.
* xfer — Transfer structure.
¢ xferSizeWordAligned — The word size aligned part of the transfer data.

* xferSizeWordUnaligned — The word size unaligned part of the transfer data.
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Return values
* kStatus_ Success — Operation successed.
* kStatus_ InvalidArgument — Invalid argument.
FSL_LCDIC_DRIVER_ VERSION
enum _lcdic_mode
LCDIC mode.
Values:

enumerator kLCDIC_ 3WireSPI
3-wire SPI mode.
enumerator kLCDIC_ 4WireSPI
4-wire SPI mode.
enumerator kLCDIC_ 18080
18080 mode.
enum _lcdic_endian
LCDIC byte order data endian.
Values:
enumerator kLCDIC_ BigEndian
Big endian.
enumerator kLCDIC LittleEndian
Little endian.
enum ledic rx_threshold
LCDIC RX FIFO threshold.

RX threshold interrupt happens if the occupied word number in RX FIFO is bigger than the
threshold value.

Values:

enumerator kKLCDIC RxThreshold0OWord
0 word.
enumerator kKLCDIC__RxThreshold1Word
1 word.
enum _lcdic_ tx_ threshold
LCDIC TX FIFO threshold.

TX threshold interrupt happens if the empty word number in TX FIFO is bigger than the
threshold value.

Values:

enumerator kLCDIC TxThresholdOWord
0 word.

enumerator kLCDIC TxThreshold1Word
1 word.

enumerator kLCDIC TxThreshold2Word
2 word.

enumerator kLCDIC TxThreshold3Word
3 word.
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enumerator kLCDIC TxThreshold4Word
4 word.

enumerator kLCDIC_ TxThreshold5Word
5 word.

enumerator kLCDIC_ TxThreshold6 Word
6 word.

enumerator kLCDIC_ TxThreshold7Word
7 word.

enum _ lcdic_ reset_ polarity

LCDIC reset signal polarity.

Values:

enumerator kLCDIC_ResetActiveLow
Active low.

enumerator kLLCDIC_ ResetActiveHigh
Active high.

LCDIC 18080 control flags. .
Values:
enumerator kLCDIC 18080 CsActiveLow
CS active low.
enumerator kLCDIC 18080 CsActiveHigh
CS active high.
enumerator kLCDIC_ 18080 DcCmdLow
DC 0 means command, while 1 means data.
enumerator kLCDIC 18080 DcCmdHigh
DC 1 means command, while 0 means data.
enumerator kLCDIC 18080 RdActiveLow
RD active low.
enumerator kLCDIC_I8080_RdActiveHigh
RD active high.
enumerator kLCDIC 18080 WrActiveLow
WR active low.
enumerator kLCDIC 18080 _WrActiveHigh
WR active high.
enumerator kLCDIC_ I8080_ CsEnableldleOff
CS off while no transmission.

enumerator kLCDIC_ 18080 CsEnableDcSwitchOAf
CS off while DC switches.

LCDIC SPI mode control flags. .

Values:
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enumerator kLCDIC SPI MsbFirst
MSB(bit 7) sent and received first.

enumerator kLCDIC SPI LsbFirst
LSB(bit 0) sent and received first.

enumerator kLCDIC _SPI_ ClkActiveHigh
CPOL=0. Clock active-high (idle low)

enumerator kLCDIC_SPI_ ClkActiveLow
CPOL=1. Clock active-low (idle high)

enumerator kLCDIC__SPI_ ClkPhaseFirstEdge
CPHA=0. Data sample at first clock edge.

enumerator kLCDIC__SPI_ ClkPhaseSecondEdge

CPHA-=1. Data sample at second clock edge.

enumerator kLCDIC SPI DcCmdLow

DC 0 means command, while 1 means data.

enumerator kLCDIC _SPI_DcCmdHigh

DC 1 means command, while 0 means data.

enum _ lcdic_ interrupt

LCDIC interrupts.
Values:

enumerator kLCDIC_ ResetDonelnterrupt
enumerator kLCDIC__CmdDonelnterrupt
enumerator kLCDIC__CmdTimeoutInterrupt
enumerator kKLCDIC__TeTimeoutInterrupt
enumerator kLCDIC__TxOverflowInterrupt
enumerator kLCDIC _TxThresholdInterrupt
enumerator kLLCDIC_RxUnderflowInterrupt
enumerator kLCDIC RxThresholdInterrupt

enumerator kLCDIC__ Alllnterrupt
All interrupts.

LCDIC status flags. .
Values:
enumerator kLCDIC_ IdleFlag

enumerator kLCDIC_ TxThresholdFlag
enumerator kLCDIC__TxFullFlag
enumerator kKLCDIC_RxThresholdFlag
enumerator kLCDIC_RxEmptyFlag

enumerator kLCDIC__AllFlag
All flags.

374

Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

LCDIC TE sync mode .
Values:

enumerator kLCDIC__TeNoSync
Don’t need to sync.

enumerator kLLCDIC _TeRisingEdgeSync
Sync to TE rising edge.

enumerator kLLCDIC _TeFallingEdgeSync
Sync to TE falling edge.

LCDIC TRX command timeout mode .
Values:

enumerator kLCDIC__ShortTimeout
Using short timeout.

enumerator kKLCDIC_LongTimeout
Using long timeout.

LCDIC data format .
Values:

enumerator kLCDIC _DataFormatByte
Byte.

enumerator kLCDIC DataFormatHalfWord
Half word (2-byte).

enumerator kLCDIC DataFormatWord
Word (4-byte).

LCDIC data or command .
Values:

enumerator kLCDIC Command
Command.

enumerator kLCDIC Data
Data.

LCDIC TX or RX.
Values:

enumerator kLCDIC_RX
RX

enumerator kLCDIC_TX
TX.

enum ledic xfer mode t
LCDIC transfer mode.

Values:
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enumerator kLCDIC_XferCmdOnly
Only send command.

enumerator kLCDIC_XferSendRepeatData
Send repeat data.

enumerator kLCDIC_XferSendDataArray
Send data array.

enumerator kLCDIC _XferReceiveDataArray
Receive data array.

typedef enum _lcdic_ mode lcdic_ mode_t
LCDIC mode.

typedef enum _lcdic_endian lcdic_ endian_t
LCDIC byte order data endian.

typedef enum _lcdic_rx_threshold lcdic_rx_ threshold_ t
LCDIC RX FIFO threshold.

RX threshold interrupt happens if the occupied word number in RX FIFO is bigger than the
threshold value.

typedef enum _lcdic_tx_threshold lcdic_ tx_ threshold_t
LCDIC TX FIFO threshold.

TX threshold interrupt happens if the empty word number in TX FIFO is bigger than the
threshold value.

typedef enum _lcdic_reset_polarity ledic_ reset_ polarity_t
LCDIC reset signal polarity.

typedef struct _lcdic_config lcdic_ config t
LCDIC configuration.

typedef union _lcdic_trx_cmd ledic_ trx_cmd_t
LCDIC TRX command.

typedef struct _lcdic_repeat_tx_xfer lcdic_repeat_tx_ xfer t
LCDIC repeat data TX transfer structure.

typedef struct _lcdic_tx_xfer ledic_ tx_ xfer_t
LCDIC data array TX transfer structure.

typedef struct _lcdic_rx_xfer lcdic_rx_ xfer_t
LCDIC data array RX transfer structure.

typedef struct _lcdic_xfer ledic_ xfer t
LCDIC transfer structure.

typedef struct _lcdic_handle lcdic_handle_ t
typedef void (*ledic_ transfer_callback_t)(LCDIC_Type *base, lcdic_handle_t *handle, status_t
status, void *userData)

LCDIC transfer callback function.

The status is kStatus_Success when transfer finished successfully, it is kStatus_Timeout
when timeout happened.

typedef void (*lcdic_ transfer _irq handler_t)(LCDIC_Type *base, void *handle)
Typedef for transactional APIs IRQ handler.
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typedef void (*ledic_reset_ done_ callback_t)(LCDIC_Type *base)

Typedef for reset sequence sent done callback.

LCDIC_RESET STATE DELAY

Delay used in LCDIC_ResetState.
This should be larger than 5 * core clock / LCDIC function clock.

LCDIC_WAIT_CMD_DONE_TIMEOUT

How many loops the driver will wait when waiting for command execution done.

LCDIC hardware provides command timeout (kLCDIC_CmdTimeoutInterrupt) and TE time-
out feature (KLCDIC_TeTimeoutInterrupt). When LCDIC driver waits for a command finish,
it checks the hardware timeout flags, and returns directly when timeout occurs.

Besides the hardware timeout, LCDIC driver provides a software timeout feature, macro
LCDIC_WAIT_CMD_DONE_TIMEOUT defines how many times will LCDIC driver check the
hardware flags while waiting for command execution done. If KLCDIC_CmdDonelnterrupt,
KLCDIC_CmdTimeoutInterrupt, and KLCDIC_TeTimeoutInterrupt flags are not set af-
ter LCDIC_WAIT CMD_DONE_TIMEOUT times check, LCDIC driver will return kSta-
tus_Timeout.

Define LCDIC_WAIT_CMD DONE_TIMEOUT as 0 will disable this software timeout feature.

LCDIC_MAX BYTE_PER_TRX

struct _lcdic_ config

#include <fsl_lcdic.h> LCDIC configuration.

Public Members
lcdic_ mode_t mode
LCDIC work mode.

lcdic_endian_t endian
Data endian.

lcdic_rx_threshold_t rxThreshold
RX FIFO threshold.

lcdic_tx_threshold_t txThreshold
TX FIFO threshold.

uint8_t timerRatio0

Valid range: 0~15. freq(timer0) = freq(lcdic_clk) / (2 A timerRatio0).
uint8_t timerRatiol

Valid range: 0~15. freq(timer1) = freq(timer0) / (2 A timerRatio1l).

uint8_t resetPulseWidth Timer0

Reset pulse width, in the unit of timer0 period. Valid range 1 ~ 64.
uint8_t resetSequence

Reset sequence, it is a 8-bit value sent to reset pin from LSB.
uint8_t resetSequencePulseNum

Reset sequence pulse number, valid range is 1 ~ 8.

lcdic_reset_polarity_t resetPolarity
Reset signal polarity.
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uint8_t i8080CtrlFlags
18080 control flags, it is OR’ed value of _lcdic_i8080_ctrl_flags.

uint8_t csWaitTime
Minimum CS inactive pulse width. T(csw)=T(lcdic_clk)*csWaitTime, valid range 0-7.

uint8_t csSetupTime
Minimum CS setup time before WR/RD. T(css)=T(lcdic_clk)*csSetupTime, valid range
0-255.

uint8_t csHoldTime
Minimum CS hold time after WR/RD. T(csh)=T(Icdic_clk)*csHoldTime, valid range 0-7.

uint8_t dcSetupTime
Minimum DC setup time before WR/RD/CS. T(dcs)=T(lcdic_clk)*dsSetupTime, valid
range 0-7.

uint8_t dcHoldTime
Minimum DC hold time after WR/RD/CS. T(dch)=T(lcdic_clk)*dsHoldTime, valid range
0-7.

uint8_t writeDataSetupTime
Minimum write data setup time after WR active. T(wdh)=T(lcdic_clk)*writeDataSetupTime,
valid range 0-7.

uint8_t writeDataHold Time
Minimum write data setup time before WR active.
T(wds)=T(cdic_clk)*writeDataHoldTime, valid range 0-7.

uint8_t writeEnableActiveWidth
Minmum write enable active pulse width. T(waw)=T(lcdic_clk)*writeEnableActiveWidth,
valid range 0-63.

uint8_t writeEnableInactiveWidth
Minmum write enable inactive pulse width. T(wiw)=T(lcdic_clk)*writeEnableInactiveWidth,
valid range 0-63.

uint8_t readEnableActiveWidth
Minmum read enable active pulse width. T(raw)=T(lcdic_clk)*readEnableActiveWidth,
valid range 0-255.

uint8_t readEnablelnactiveWidth
Minmum read enable inactive pulse width. T(riw)=T(cdic_clk)*readEnableInactiveWidth,
valid range 0-255.

uint8_t spiCtriFlags
SPI control flags, it is OR’ed value of _lcdic_spi_ctrl_flags.

uint8_t teTimeoutTime Timerl
Tearing effect timeout time. T(te_to)=T(timer1)*teTimeoutTime_Timer1.

uint8_t teSyncWaitTime_ Timerl
Tearing effect signal synchronization wait time. T(tew)=T(timer1)*teSyncWaitTime_Timer1.

uint8_t cmdShortTimeout  Timer0
Command short timeout. T(cmd_short_to)=T(timer0)*cmdShortTimeout_TimerO.

uint8_t cmdLongTimeout_ Timerl
Command long timeout. T(cmd_long_to)=T(timer1)*cmdLongTimeout_Timer1.

union lcdic trx_cmd
#include <fsl_lcdic.h> LCDIC TRX command.
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Public Members
struct _lcdic_trx_cmd bits
uint32_t u32

struct _lcdic_repeat_ tx_xfer
#include <fsl_lcdic.h> LCDIC repeat data TX transfer structure.

Public Members
uint8_t cmd
Command.

uint8_t teSyncMode
TE sync mode, see _lcdic_te_sync_mode.

uint8_t trxTimeoutMode
TRX command timeout mode, see _lcdic_trx_timeout_mode.

uint8_t dataFormat
Data format, see lcdic_data_format.

uint32_t dataLen
Data length.

uint32_t txRepeatData
The repeat data.

struct _lcdic_tx_ xfer
#include <fsl_lcdic.h> LCDIC data array TX transfer structure.

Public Members
uint8_t cmd
Command.

uint8_t teSyncMode
TE sync mode, see _lcdic_te_sync_mode.
uint8_t trxTimeoutMode
TRX command timeout mode, see _lcdic_trx_timeout_mode.

uint8_t dataFormat
Data format, see _lcdic_data_format.

uint32_t dataLen
Data length.
const uint8_t *txData
The data to send.

struct lcdic rx_ xfer
#include <fsl_lcdic.h> LCDIC data array RX transfer structure.
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Public Members
uint8_t cmd
Command.

uint8_t dummyCount
Dummy cycle between TX and RX, only used for SPI mode.

uint8_t trxTimeoutMode
TRX command timeout mode, see _lcdic_trx_timeout_mode.

uint8_t dataFormat
Data format, see lcdic_data_format.

uint32_t dataLen
Data length.

uint8_t *rxData
Pointer to the data receive array.

struct lcdic  xfer
#include <fsl_lcdic.h> LCDIC transfer structure.

Public Members
lcdic_xfer_mode_t mode
Transfer mode.

struct _ledic_handle
#include <fsl_lcdic.h> LCDIC handle structure.

Public Members
volatile bool xferInProgress
Transfer in progress.

lcdic_xfer_mode_t xferMode
On-going transfer mode.

ledic_transfer_callback_t callback
Callback function.

void *userData
LCDIC callback function parameter.

uint32_t xferSizeWordAligned
4-byte aligned part of the transfer size.

uint8_t xferSizeWordUnaligned
4-byte unaligned part of the transfer size.

uint32_t tmpData
Temp data for driver internal use.

struct bits
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Public Members
uint32_t dataLen
Data length in bytes, transfered byte is dataLen + 1.

uint32_t dummyCount
Dummy cycle count between TX and RX (for SPI only).

uint32_t useAutoRepeat
Use auto repeat mode or not.

uint32_t teSyncMode
TE sync mode, see _lcdic_te_sync_mode.

uint32_t trxTimeoutMode
TRX command timeout mode, see _lcdic_trx_timeout_mode.

uint32_t dataFormat
Data format, see lcdic_data_format.

uint32_t enableCmdDonelnt
Enable command done interrupt or not.

uint32_t cmdOrData
Command or data, see _lcdic_dc.

uint32_t trx
TX or TX, see _lcdic_trx.

union unnamed36

Public Members
uint8_t cmdToSendOnly
Command to send in mode kKLCDIC_XferCmdOnly.

lcdic_repeat_tx_xfer_t repeat TxXfer
For mode kLCDIC_XferSendRepeatData.

ledic_tx_xfer_t txXfer
For mode KLCDIC_XferSendDataArray.

ledic_rx_xfer_t rxXfer
For mode KLCDIC_XferReceiveDataArray.

union unnamed38

Public Members
const uint8_t *txData
Data array to send.

uint8_t *rxData
RX data array.
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2.37 LCDIC DMA Driver

status_t LCDIC_TransferCreateHandleDMA (LCDIC_Type *base, lcdic_dma_handle_t *handle,
lcdic_dma_callback_t callback, void *userData,
dma_handle_t *txDmaHandle, dma_handle_t
*rxDmaHandle, dma_descriptor_t dmaDesc[2])

Initialize the LCDIC DMA handle.

This function initializes the LCDIC DMA handle which can be used for other LCDIC trans-
actional APIs. Usually, for a specified LCDIC instance, user need only call this API once to
get the initialized handle.

Parameters
* base — LCDIC peripheral base address.
* handle — LCDIC handle pointer.
* callback — User callback function called at the end of a transfer.
* userData — User data for callback.

* txDmaHandle— DMA handle pointer for LCDIC Tx, the handle shall be static
allocated by users.

* rxDmaHandle— DMA handle pointer for LCDIC Rx, the handle shall be static
allocated by users.

* dmaDesc — User allocated dma descriptor; it should be in non-cacheable
region and 16-byte aligned.

status_t LCDIC TransferDMA (LCDIC_Type *base, lcdic_dma_handle_t *handle, const lcdic_xfer_t
*xfer)

Perform a non-blocking LCDIC transfer using DMA.

This function returned immediately after transfer initiates, monitor the transfer done by
callback.

Parameters
* base — LCDIC peripheral base address.
* handle — LCDIC DMA handle pointer.
» xfer — Pointer to dma transfer structure.
Return values
* kStatus_ Success — Successfully start a transfer.
* kStatus_ InvalidArgument — Input argument is invalid.
* kStatus_ Busy — LCDIC is not idle, is running another transfer.

status_t LCDIC_ SendDataArrayDMA (LCDIC_Type *base, lcdic_dma_handle_t *handle, const
ledic_tx_xfer_t *xfer)

Send data array using DMA.
Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.
* xfer — LCDIC transfer structure.
Return values

* kStatus_ Success — Successfully start a transfer.
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* kStatus_ InvalidArgument — Input argument is invalid.
* kStatus_ Busy — LCDIC driver is busy with another transfer.

status_t LCDIC_ReadDataArrayDMA (LCDIC_Type *base, lcdic_dma_handle_t *handle, const
ledic_rx_xfer_t *xfer)

Read data array using DMA.

Parameters
* base — LCDIC peripheral base address.
* handle — Pointer to the lcdic_handle_t structure to store the transfer state.
* xfer — LCDIC transfer structure.

Return values
* kStatus_ Success — Successfully start a transfer.
* kStatus_ InvalidArgument — Input argument is invalid.
* kStatus_ Busy — LCDIC driver is busy with another transfer.

void LCDIC_ TransferHandleIRQDMA (LCDIC_Type *base, void *handle)
LCDIC IRQ handler function work with DMA transactional APIs.

IRQ handler to work with LCDIC_TransferDMA.
Parameters
* base — LCDIC peripheral base address.

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

FSL_LCDIC_DMA_DRIVER_ VERSION
typedef struct _lcdic_dma_handle ledic_dma_handle_t

typedef void (*ledic_dma_ callback_t)(LCDIC_Type *base, lcdic_dma_handle_t *handle, status_t
status, void *userData)

LCDIC DMA callback called at the end of transfer.
struct lcdic_dma_handle

#include <fsl_lcdic_dma.h> LCDIC DMA transfer handle, users should not touch the content
of the handle.

Public Members
volatile bool xferInProgress
Transfer in progress

lcdic_xfer_mode_t xferMode
On-going transfer mode.

dma_handle_t *txDmaHandle
DMA handler for send

dma_handle_t *rxDmaHandle
DMA handler for receive

ledic_dma_callback_t callback
Callback when transfer finished.
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void *userData
User Data for callback

uint32_t xferSizeWordAligned
4-byte size aligned part or the transfer data size.

uint8_t xferSizeWord Unaligned
4-byte size unaligned part of the transfer data size.

uint8_t rxSizeWordUnaligned
Same as xferSizeWordUnaligned, it is only used for RX.

uint32_t tmpData
To save temporary data during transfer.

dma_descriptor_t *dmaDesc
Pointer to two DMA descriptor, should be 16-byte aligned.

union unnamed?25

Public Members
const uint8_t *txData
Pointer to the TX data.

uint8_t *rxData
Pointer to the RX data.

2.38 LCDIC: LCD Interface Controller

2.39 GPIO: General Purpose I/O

void GPIO_ PortInit(GPIO_Type *base, uint32_t port)
Initializes the GPIO peripheral.

This function ungates the GPIO clock.
Parameters
* base — GPIO peripheral base pointer.
* port — GPIO port number.
void GPIO_ PinInit(GPIO_Type *base, uint32_t port, uint32_t pin, const gpio_pin_config_t
*config)
Initializes a GPIO pin used by the board.

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

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

Define a digital input pin configuration,
gpio_ pin_ config t config =
{ kGPIO__Digitallnput,
07
}
Define a digital output pin configuration,
(continues on next page)
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(continued from previous page)

gpio_ pin_ config_t config =

kGPIO_ DigitalOutput,
0,

}

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number
* pin — GPIO pin number
* config — GPIO pin configuration pointer

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

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number
¢ pin — GPIO pin number
* output — GPIO pin output logic level.
— 0: corresponding pin output low-logic level.
- 1: corresponding pin output high-logic level.

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

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number
¢ pin — GPIO pin number

Return values
GPIO - port input value

* 0: corresponding pin input low-logic level.
* 1: corresponding pin input high-logic level.
FSL_GPIO_DRIVER_VERSION
LPC GPIO driver version.

enum _ gpio_ pin_ direction
LPC GPIO direction definition.

Values:
enumerator kGPIO_ Digitallnput
Set current pin as digital input
enumerator kGPIO_ DigitalOutput
Set current pin as digital output
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enum _ gpio_ pin_ enable mode
GPIO Pin Interrupt enable mode.

Values:

enumerator kGPIO_ PinIntEnableLevel
Generate Pin Interrupt on level mode

enumerator kGPIO_ PinIntEnableEdge
Generate Pin Interrupt on edge mode

enum _gpio_pin_enable polarity
GPIO Pin Interrupt enable polarity.

Values:

enumerator kGPIO_ PinIntEnableHighOrRise
Generate Pin Interrupt on high level or rising edge

enumerator kGPIO _PinIntEnableLowOrFall
Generate Pin Interrupt on low level or falling edge

enum _ gpio_ interrupt_ index
LPC GPIO interrupt index definition.

Values:

enumerator kGPIO_ InterruptA
Set current pin as interrupt A

enumerator kGPIO_ InterruptB
Set current pin as interrupt B

typedef enum _gpio_pin_direction gpio_ pin_ direction_t
LPC GPIO direction definition.

typedef struct _gpio_pin_config gpio_ pin_ config_t
The GPIO pin configuration structure.

Every pin can only be configured as either output pin or input pin at a time. If configured
as a input pin, then leave the outputConfig unused.

typedef enum _gpio_pin_enable_mode gpio_pin_ enable mode_t
GPIO Pin Interrupt enable mode.

typedef enum _gpio_pin_enable_polarity gpio_pin_enable polarity_t
GPIO Pin Interrupt enable polarity.

typedef enum _gpio_interrupt_index gpio_ interrupt_ index_ t
LPC GPIO interrupt index definition.

typedef struct _gpio_interrupt_config gpio_ interrupt_ config_t
Configures the interrupt generation condition.

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

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number

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

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number
* mask — GPIO pin number macro

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

Parameters
* base — GPIO peripheral base pointer(Typically GPIO)
* port — GPIO port number
* mask — GPIO pin number macro
GPIO_PIN_INT_LEVEL

GPIO_PIN_INT EDGE
PINT_PIN_INT_ HIGH OR_RISE TRIGGER
PINT_PIN_INT LOW_OR_FALL TRIGGER

struct _ gpio_ pin_ config
#include <fsl_gpio.h> The GPIO pin configuration structure.

Every pin can only be configured as either output pin or input pin at a time. If configured
as a input pin, then leave the outputConfig unused.

Public Members
gpio_pin_direction_t pinDirection
GPIO direction, input or output

uint8_t outputLogic
Set default output logic, no use in input

struct _ gpio_ interrupt_ config
#include <fsl_gpio.h> Configures the interrupt generation condition.

2.40 MRT: Multi-Rate Timer

void MRT Init(MRT_Type *base, const mrt_config t *config)
Ungates the MRT clock and configures the peripheral for basic operation.

Note: This API should be called at the beginning of the application using the MRT driver.

Parameters
* base — Multi-Rate timer peripheral base address

* config — Pointer to user’s MRT config structure. If MRT has MULTITASK bit
field in MODCFG reigster, param config is useless.
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void MRT_ Deinit(MRT_Type *base)
Gate the MRT clock.

Parameters
* base — Multi-Rate timer peripheral base address

static inline void MRT_GetDefaultConfig(mrt_config_t *config)
Fill in the MRT config struct with the default settings.

The default values are:

config->enableMultiTask = false;

Parameters
* config — Pointer to user’s MRT config structure.

static inline void MRT _ SetupChannelMode(MRT_Type *base, mrt_chnl_t channel, const
mrt_timer_mode_t mode)

Sets up an MRT channel mode.
Parameters
* base — Multi-Rate timer peripheral base address
¢ channel — Channel that is being configured.
* mode — Timer mode to use for the channel.

static inline void MRT_ Enablelnterrupts(MRT_Type *base, mrt_chnl_t channel, uint32_t mask)
Enables the MRT interrupt.

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration mrt_interrupt_enable_t

static inline void MRT_ DisableInterrupts(MRT_Type *base, mrt_chnl_t channel, uint32_t mask)
Disables the selected MRT interrupt.

Parameters
* base — Multi-Rate timer peripheral base address
¢ channel — Timer channel number

» mask — The interrupts to disable. This is a logical OR of members of the
enumeration mrt_interrupt_enable_t

static inline uint32_t MRT GetEnabledInterrupts(MRT_Type *base, mrt_chnl_t channel)
Gets the enabled MRT interrupts.

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number

Returns

The enabled interrupts. This is the logical OR of members of the enumeration
mrt_interrupt_enable_t
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static inline uint32_t MRT_ GetStatusFlags(MRT_Type *base, mrt_chnl_t channel)
Gets the MRT status flags.

Parameters
* base — Multi-Rate timer peripheral base address
¢ channel — Timer channel number

Returns

The status flags. This is the logical OR of members of the enumeration
mrt_status_flags_t

static inline void MRT _ ClearStatusFlags(MRT_Type *base, mrt_chnl_t channel, uint32_t mask)
Clears the MRT status flags.

Parameters
* base — Multi-Rate timer peripheral base address
¢ channel — Timer channel number

» mask — The status flags to clear. This is a logical OR of members of the
enumeration mrt_status_flags_t

void MRT_UpdateTimerPeriod(MRT_Type *base, mrt_chnl t channel, uint32_t count, bool
immediateLoad)

Used to update the timer period in units of count.

The new value will be immediately loaded or will be loaded at the end of the current time
interval. For one-shot interrupt mode the new value will be immediately loaded.

Note: User can call the utility macros provided in fsl_common.h to convert to ticks

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number
* count — Timer period in units of ticks

* immediateLoad —true: Load the new value immediately into the TIMER reg-
ister; false: Load the new value at the end of current timer interval

static inline uint32_t MRT _GetCurrentTimerCount(MRT_Type *base, mrt_chnl t channel)
Reads the current timer counting value.

This function returns the real-time timer counting value, in a range from 0 to a timer period.

Note: User can call the utility macros provided in fsl_common.h to convert ticks to usec or
msec

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number

Returns
Current timer counting value in ticks
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static inline void MRT_ StartTimer(MRT_Type *base, mrt_chnl t channel, uint32_t count)
Starts the timer counting.

After calling this function, timers load period value, counts down to 0 and depending on
the timer mode it will either load the respective start value again or stop.

Note: User can call the utility macros provided in fsl_common.h to convert to ticks

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number.

* count — Timer period in units of ticks. Count can contain the LOAD bit,
which control the force load feature.

static inline void MRT _StopTimer(MRT_Type *base, mrt_chnl_t channel)
Stops the timer counting.

This function stops the timer from counting.
Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number.

static inline uint32_t MRT _GetlIdleChannel(MRT_Type *base)
Find the available channel.

This function returns the lowest available channel number.
Parameters
* base — Multi-Rate timer peripheral base address
static inline void MRT _ ReleaseChannel(MRT_Type *base, mrt_chnl_t channel)
Release the channel when the timer is using the multi-task mode.

In multi-task mode, the INUSE flags allow more control over when MRT channels are
released for further use. The user can hold on to a channel acquired by calling
MRT_GetlIdleChannel() for as long as it is needed and release it by calling this function.
This removes the need to ask for an available channel for every use.

Parameters
* base — Multi-Rate timer peripheral base address
* channel — Timer channel number.
FSL__MRT_ DRIVER_VERSION
enum _mrt chnl
List of MRT channels.
Values:

enumerator kMRT Channel 0
MRT channel number 0

enumerator kMRT Channel 1
MRT channel number 1

enumerator kMRT Channel 2
MRT channel number 2
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enumerator kMRT Channel 3
MRT channel number 3

enum mrt timer mode
List of MRT timer modes.

Values:

enumerator kMRT RepeatMode
Repeat Interrupt mode

enumerator kMRT OneShotMode
One-shot Interrupt mode

enumerator kMRT OneShotStallMode
One-shot stall mode

enum _ mrt_ interrupt_ enable
List of MRT interrupts.

Values:

enumerator kKMRT TimerInterruptEnable
Timer interrupt enable

enum _ mrt_ status_ flags
List of MRT status flags.

Values:

enumerator kMRT _TimerInterruptFlag
Timer interrupt flag

enumerator kMRT TimerRunFlag
Indicates state of the timer

typedef enum _mrt_chnl mrt_chnl_t
List of MRT channels.

typedef enum _mrt_timer_mode mrt__timer_mode_t
List of MRT timer modes.

typedef enum _mrt_interrupt_enable mrt__interrupt_ enable_t
List of MRT interrupts.

typedef enum _mrt_status_flags mrt_status_flags_t
List of MRT status flags.

typedef struct _mrt_config mrt_ config_t
MRT configuration structure.

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

The config struct can be made const so it resides in flash

struct _mrt_ config
#include <fsl_mrt.h> MRT configuration structure.

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

The config struct can be made const so it resides in flash
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Public Members

bool enableMultiTask
true: Timers run in multi-task mode; false: Timers run in hardware status mode

2.41 This type defines status return values used by NBOOT
functions that are not easily disturbed by Fault Attacks

kStatus. NBOOT __Success
Operation completed successfully.

kStatus. NBOOT _Fail
Operation failed.
kStatus_ NBOOT__Invalid Argument
Invalid argument passed to the function.
kStatus. NBOOT__RequestTimeout
Operation timed out.
kStatus. NBOOT_ KeyNotLoaded
The requested key is not loaded.
kStatus. NBOOT __AuthFail
Authentication failed.
kStatus NBOOT _OperationNotAvaialable
Operation not available on this HW.
kStatus NBOOT __KeyNotAvailable
Key is not avaialble.
kStatus. NBOOT_IvCounterOverflow
Overflow of IV counter (PRINCE/IPED).
kStatus  NBOOT __SelftestFail
FIPS self-test failure.
kStatus. NBOOT _ InvalidDataFormat
Invalid data format for example antipole
kStatus. NBOOT _ IskCertUserDataTooBig
Size of User data in ISK certificate is greater than 96 bytes
kStatus. NBOOT_ IskCertSignatureOffset TooSmall
Signature offset in ISK certificate is smaller than expected
kStatus. NBOOT_ MemcpyFail
Unexpected error detected during nboot_memcpy()

NXPCLCSS_HASH RTF OUTPUT_SIZE

Size of run-time fingerprint appended to the hash in pDigest in bytes, if #NXP-
CLCSS_HASH_RTF_OUTPUT_ENABLE was specified.

NXPCLHASH WA _ SIZE MAX
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2.42 OCOTP Driver

OTP Status Group.
Values:

enumerator kStatusGroup_ OtpGroup

OTP Error Status definitions.
Values:

enumerator kStatus_ OTP_ InvalidAddress
Invalid OTP address
enumerator kStatus  OTP_ Timeout
OTP operation time out
status_t OCOTP_ OtplInit(void)
Initialize OTP controller.
This function enables OTP Controller clock.

Returns
kStatus_Success

status_t OCOTP__ OtpDeinit(void)
De-Initialize OTP controller.

This functin disables OTP Controller Clock.

Returns
kStatus_Success

status_t OCOTP_ OtpFuseRead(uint32_t addr, uint32_t *data)
Read Fuse value from OTP Fuse Block.

This function read fuse data from OTP Fuse block to specified data buffer.
Parameters
* addr — Fuse address
* data — Buffer to hold the data read from OTP Fuse block

Returns
kStatus_Success - Data read from OTP Fuse block successfully kSta-
tus_OTP_Timeout - OTP read timeout kStatus_InvalidArgument - data pointer
is invalid
status_t OCOTP_ ReadSocOtp(uint64_t *data, uint32_t tag)
Read Fuse line with specific tag value from SoC OTP.
This function read Fuse line with specific tag value from SoC OTP to specified data buffer.
Parameters
* data — Buffer to hold the data read from SoC OTP
* tag — Tag value to match

Returns
kStatus_Success - Data read from SoC OTP successfully kStatus_Fail - Data read
from SoC OTP failed, or cannot find the tag kStatus_InvalidArgument - data
pointer is invalid
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status_t OCOTP__ReadUniquelD(uint8_t *uid, uint32_t *idLen)
Read unique ID from OTP Fuse Block.
This function read unique ID from OTP Fuse block to specified data buffer.
Parameters

* uid - The buffer to store unique ID, buffer byte length is
FSL_OCOTP_UID_LENGTH.

* idLen[in/out] — The unique ID byte length. Set the length to read, return the
length read out.

Returns
kStatus_Success - Data read from OTP Fuse block successfully kSta-
tus_OTP_Timeout - OTP read timeout kStatus_InvalidArgument - data pointer
is invalid
status_t OCOTP__ReadSVC(uint64_t *svc)
Read Static Voltage Compansation from SOC OTP.
This function read SVC from OTP Fuse block to specified data buffer.
Parameters
* svc — The buffer to store SVC.

Returns
kStatus_Success - Data read from SOC OTP successfully kStatus_Fail - SOC OTP
read failure

status_t OCOTP_ ReadPackage(uint32_t *pack)
Read package type from SOC OTP.

Parameters
* pack — The buffer to store package type.

Returns
kStatus_Success - Data read from SOC OTP successfully kStatus_Fail - SOC OTP

read failure

FSL OCOTP_DRIVER VERSION
OCOTP driver version 2.2.3.

FSL_OCOTP_UID_LENGTH
OCOTP unique ID length.

2.43 OSTIMER: OS Event Timer Driver

void OSTIMER, Init(OSTIMER_Type *base)
Initializes an OSTIMER by turning its bus clock on.

void OSTIMER, Deinit(OSTIMER_Type *base)
Deinitializes a OSTIMER instance.

This function shuts down OSTIMER bus clock
Parameters
* base — OSTIMER peripheral base address.

394 Chapter 2. RW612



MCUXpresso SDK Documentation, Release 25.06.00

uint64_t OSTIMER,_ GrayToDecimal(uint64_t gray)
Translate the value from gray-code to decimal.

Parameters
* gray — The gray value input.

Returns
The decimal value.

static inline uint64_t OSTIMER_ DecimalToGray(uint64_t dec)
Translate the value from decimal to gray-code.

Parameters
* dec — The decimal value.

Returns
The gray code of the input value.

uint32_t OSTIMER_ GetStatusFlags(OSTIMER_Type *base)
Get OSTIMER status Flags.

This returns the status flag. Currently, only match interrupt flag can be got.
Parameters
* base — OSTIMER peripheral base address.

Returns
status register value

void OSTIMER, ClearStatusFlags(OSTIMER_Type *base, uint32_t mask)
Clear Status Interrupt Flags.

This clears intrrupt status flag. Currently, only match interrupt flag can be cleared.
Parameters
* base — OSTIMER peripheral base address.
* mask — Clear bit mask.

Returns
none

status_t OSTIMER,_ SetMatchRawValue(OSTIMER_Type *base, uint64_t count, ostimer_callback_t
ch)

Set the match raw value for OSTIMER.

This function will set a match value for OSTIMER with an optional callback. And this call-
back will be called while the data in dedicated pair match register is equals to the value of
central EVTIMER. Please note that, the data format is gray-code, if decimal data was desired,
please using OSTIMER_SetMatchValue().

Parameters
* base — OSTIMER peripheral base address.
* count — OSTIMER timer match value.(Value is gray-code format)

* cb— OSTIMER callback (can be left as NULL if none, otherwise should be a
void func(void)).

Return values
* kStatus_ Success — - Set match raw value and enable interrupt Successfully.

* kStatus Fail —- Set match raw value fail.
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status_t OSTIMER_ SetMatchValue(OSTIMER_Type *base, uint64_t count, ostimer_callback_t cb)
Set the match value for OSTIMER.

This function will set a match value for OSTIMER with an optional callback. And this call-
back will be called while the data in dedicated pair match register is equals to the value of
central OS TIMER.

Parameters
* base — OSTIMER peripheral base address.

* count — OSTIMER timer match value.(Value is decimal format, and this
value will be translate to Gray code internally.)

* cb — OSTIMER callback (can be left as NULL if none, otherwise should be a
void func(void)).

Return values
* kStatus_ Success — - Set match value and enable interrupt Successfully.
* kStatus Fail —- Set match value fail.
static inline void OSTIMER,_ SetMatchRegister(OSTIMER_Type *base, uint64_t value)
Set value to OSTIMER MATCH register directly.

This function writes the input value to OSTIMER MATCH register directly, it does not
touch any other registers. Note that, the data format is gray-code. The function OS-
TIMER_DecimalToGray could convert decimal value to gray code.

Parameters
* base — OSTIMER peripheral base address.
¢ value — OSTIMER timer match value (Value is gray-code format).
static inline void OSTIMER,_ EnableMatchInterrupt(OSTIMER_Type *base)
Enable the OSTIMER counter match interrupt.

Enable the timer counter match interrupt. The interrupt happens when OSTIMER counter
matches the value in MATCH registers.

Parameters
* base — OSTIMER peripheral base address.
static inline void OSTIMER,_ DisableMatchInterrupt(OSTIMER_Type *base)
Disable the OSTIMER counter match interrupt.

Disable the timer counter match interrupt. The interrupt happens when OSTIMER counter
matches the value in MATCH registers.

Parameters
* base — OSTIMER peripheral base address.
static inline uint64_t OSTIMER_ GetCurrent TimerRawValue(OSTIMER _Type *base)
Get current timer raw count value from OSTIMER.

This function will get a gray code type timer count value from OS timer register. The raw
value of timer count is gray code format.

Parameters
* base — OSTIMER peripheral base address.

Returns
Raw value of OSTIMER, gray code format.
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uint64_t OSTIMER_ GetCurrentTimerValue(OSTIMER_Type *base)
Get current timer count value from OSTIMER.

This function will get a decimal timer count value. The RAW value of timer count is gray
code format, will be translated to decimal data internally.

Parameters
* base — OSTIMER peripheral base address.

Returns
Value of OSTIMER which will be formated to decimal value.

static inline uint64_t OSTIMER_ GetCaptureRawValue(OSTIMER_Type *base)
Get the capture value from OSTIMER.

This function will get a captured gray-code value from OSTIMER. The Raw value of timer
capture is gray code format.

Parameters
* base — OSTIMER peripheral base address.

Returns
Raw value of capture register, data format is gray code.

uint64_t OSTIMER_ GetCaptureValue(OSTIMER_Type *base)
Get the capture value from OSTIMER.

This function will get a capture decimal-value from OSTIMER. The RAW value of timer cap-
ture is gray code format, will be translated to decimal data internally.

Parameters
* base — OSTIMER peripheral base address.

Returns
Value of capture register, data format is decimal.

void OSTIMER, HandleIRQ(OSTIMER_Type *base, ostimer._callback_t cb)
OS timer interrupt Service Handler.

This function handles the interrupt and refers to the callback array in the driver to callback
user (as per request in OSTIMER_SetMatchValue()). if no user callback is scheduled, the
interrupt will simply be cleared.

Parameters
* base — OS timer peripheral base address.
* cb —callback scheduled for this instance of OS timer

Returns
none

FSL OSTIMER_DRIVER_VERSION
OSTIMER driver version.

enum _ ostimer_flags
OSTIMER status flags.
Values:

enumerator kOSTIMER,_ MatchInterruptFlag
Match interrupt flag bit, sets if the match value was reached.

typedef void (*ostimer_ callback_t)(void)
ostimer callback function.
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2.44 PINT: Pin Interrupt and Pattern Match Driver

FSL_PINT DRIVER VERSION
enum _ pint_ pin_ enable
PINT Pin Interrupt enable type.
Values:

enumerator kPINT _PinIntEnableNone
Do not generate Pin Interrupt
enumerator kPINT_PinIntEnableRiseEdge
Generate Pin Interrupt on rising edge
enumerator kPINT__PinIntEnableFallEdge
Generate Pin Interrupt on falling edge
enumerator kPINT__PinIntEnableBothEdges
Generate Pin Interrupt on both edges
enumerator kPINT PinIntEnableLowLevel
Generate Pin Interrupt on low level
enumerator kPINT_ PinIntEnableHighLevel
Generate Pin Interrupt on high level
enum _ pint__int
PINT Pin Interrupt type.
Values:
enumerator kPINT PinInt0
Pin Interrupt 0

enum _ pint_ pmatch_ input_ src

PINT Pattern Match bit slice input source type.

Values:

enumerator kPINT_ PatternMatchInpOSrc
Input source 0

enumerator kPINT_PatternMatchInp1Src
Input source 1

enumerator kPINT_ PatternMatchInp2Src
Input source 2

enumerator kPINT_ PatternMatchInp3Src
Input source 3

enumerator kPINT_ PatternMatchInp4Src
Input source 4

enumerator kPINT__PatternMatchInp5Src
Input source 5

enumerator kPINT__PatternMatchInp6Src
Input source 6

enumerator kPINT_ PatternMatchInp7Src
Input source 7
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enumerator kPINT_SecPatternMatchInpOSrc
Input source 0

enumerator kPINT_SecPatternMatchInplSrc
Input source 1

enum _ pint_ pmatch_ bslice
PINT Pattern Match bit slice type.

Values:

enumerator kPINT PatternMatchBSliceO
Bit slice 0

enum _ pint_ pmatch_ bslice_ cfg
PINT Pattern Match configuration type.
Values:

enumerator kPINT _PatternMatchAlways
Always Contributes to product term match

enumerator kPINT_PatternMatchStickyRise
Sticky Rising edge

enumerator kPINT_PatternMatchStickyFall
Sticky Falling edge

enumerator kPINT_PatternMatchStickyBothEdges
Sticky Rising or Falling edge

enumerator kPINT_PatternMatchHigh
High level

enumerator kPINT PatternMatchLow
Low level

enumerator kPINT PatternMatchNever
Never contributes to product term match

enumerator kPINT__PatternMatchBothEdges
Either rising or falling edge
typedef enum _pint_pin_enable pint_ pin__enable_t
PINT Pin Interrupt enable type.
typedef enum _pint_int pint_ pin_int_t
PINT Pin Interrupt type.
typedef enum _pint_pmatch_input_src pint_pmatch_input_src_t
PINT Pattern Match bit slice input source type.
typedef enum _pint_pmatch_bslice pint_ pmatch_ bslice_t
PINT Pattern Match bit slice type.
typedef enum _pint_pmatch_bslice_cfg pint_pmatch_ bslice_cfg_t
PINT Pattern Match configuration type.
typedef struct _pint_status pint_ status_t
PINT event status.
typedef void (*pint_ cb_ t)(pint_pin_int_t pinty, pint_status_t *status)
PINT Callback function.
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typedef struct _pint_pmatch_cfg pint_pmatch_cfg_t
void PINT _Init(PINT_Type *base)
Initialize PINT peripheral.
This function initializes the PINT peripheral and enables the clock.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

void PINT_SetCallback(PINT_Type *base, pint_cb_t callback)
Set PINT callback.

This function set the callback for PINT interupt handler.
Parameters
* base — Base address of the PINT peripheral.
* callback — Callback.

Return values
None. —

void PINT_PinInterruptConfig(PINT_Type *base, pint_pin_int_t intr, pint_pin_enable_t enable)
Configure PINT peripheral pin interrupt.

This function configures a given pin interrupt.
Parameters
* base — Base address of the PINT peripheral.
* intr — Pin interrupt.
* enable — Selects detection logic.

Return values
None. —

void PINT _PinInterruptGetConfig(PINT_Type *base, pint_pin_int_t pintr, pint_pin_enable_t
*enable)

Get PINT peripheral pin interrupt configuration.
This function returns the configuration of a given pin interrupt.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.
* enable — Pointer to store the detection logic.

Return values
None. —

void PINT_ PinInterruptClrStatus(PINT_Type *base, pint_pin_int_t pintr)
Clear Selected pin interrupt status only when the pin was triggered by edge-sensitive.

This function clears the selected pin interrupt status.
Parameters
* base — Base address of the PINT peripheral.

* pintr — Pin interrupt.
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Return values
None. —

static inline uint32_t PINT_ PinInterruptGetStatus(PINT_Type *base, pint_pin_int_t pintr)
Get Selected pin interrupt status.

This function returns the selected pin interrupt status.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.

Return values
status — = 0 No pin interrupt request. = 1 Selected Pin interrupt request active.

void PINT_ PinInterruptClrStatusAll(PINT _Type *base)
Clear all pin interrupts status only when pins were triggered by edge-sensitive.

This function clears the status of all pin interrupts.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline uint32_t PINT _PinInterruptGetStatusAll(PINT_Type *base)
Get all pin interrupts status.

This function returns the status of all pin interrupts.
Parameters
* base — Base address of the PINT peripheral.

Return values
status — Each bit position indicates the status of corresponding pin interrupt.
=0 No pin interrupt request. = 1 Pin interrupt request active.

static inline void PINT_ PinInterruptClrFallFlag(PINT_Type *base, pint_pin_int_t pintr)
Clear Selected pin interrupt fall flag.

This function clears the selected pin interrupt fall flag.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.

Return values
None. —

static inline uint32_t PINT_ PinInterruptGetFallFlag(PINT_Type *base, pint_pin_int_t pintr)
Get selected pin interrupt fall flag.

This function returns the selected pin interrupt fall flag.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.

Return values
flag—=0 Falling edge has not been detected. = 1 Falling edge has been detected.
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static inline void PINT_ PinInterruptClrFallFlagAll(PINT_Type *base)
Clear all pin interrupt fall flags.

This function clears the fall flag for all pin interrupts.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline uint32_t PINT_ PinInterruptGetFallFlagAll(PINT_Type *base)
Get all pin interrupt fall flags.

This function returns the fall flag of all pin interrupts.
Parameters
* base — Base address of the PINT peripheral.

Return values
flags — Each bit position indicates the falling edge detection of the correspond-
ing pin interrupt. 0 Falling edge has not been detected. = 1 Falling edge has
been detected.

static inline void PINT_ PinInterruptClrRiseFlag(PINT_Type *base, pint_pin_int_t pintr)
Clear Selected pin interrupt rise flag.

This function clears the selected pin interrupt rise flag.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.

Return values
None. —

static inline uint32_t PINT_ PinInterruptGetRiseFlag(PINT_Type *base, pint_pin_int_t pintr)
Get selected pin interrupt rise flag.

This function returns the selected pin interrupt rise flag.
Parameters
* base — Base address of the PINT peripheral.
* pintr — Pin interrupt.

Return values
flag — = 0 Rising edge has not been detected. = 1 Rising edge has been detected.

static inline void PINT_ PinInterruptClrRiseFlagAll(PINT_Type *base)
Clear all pin interrupt rise flags.

This function clears the rise flag for all pin interrupts.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline uint32_t PINT_PinInterruptGetRiseFlagAll(PINT_Type *base)
Get all pin interrupt rise flags.

This function returns the rise flag of all pin interrupts.
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Parameters
* base — Base address of the PINT peripheral.

Return values
flags — Each bit position indicates the rising edge detection of the correspond-
ing pin interrupt. 0 Rising edge has not been detected. = 1 Rising edge has
been detected.

void PINT _PatternMatchConfig(PINT_Type *base, pint_pmatch_bslice_t bslice, pint_pmatch_cfg_t
*cfg)

Configure PINT pattern match.
This function configures a given pattern match bit slice.
Parameters
* base — Base address of the PINT peripheral.
* bslice — Pattern match bit slice number.
* cfg — Pointer to bit slice configuration.

Return values
None. —

void PINT _PatternMatchGetConfig(PINT_Type *base, pint_pmatch_bslice_t bslice,
pint_pmatch_cfg_t *cfg)

Get PINT pattern match configuration.
This function returns the configuration of a given pattern match bit slice.
Parameters
* base — Base address of the PINT peripheral.
* bslice — Pattern match bit slice number.
* cfg — Pointer to bit slice configuration.

Return values
None. —

static inline uint32_t PINT_ PatternMatchGetStatus(PINT_Type *base, pint_pmatch_bslice_t
bslice)

Get pattern match bit slice status.
This function returns the status of selected bit slice.
Parameters
* base — Base address of the PINT peripheral.
* bslice — Pattern match bit slice number.

Return values
status — = 0 Match has not been detected. = 1 Match has been detected.

static inline uint32_t PINT PatternMatchGetStatusAll(PINT_Type *base)
Get status of all pattern match bit slices.

This function returns the status of all bit slices.
Parameters
* base — Base address of the PINT peripheral.

Return values
status — Each bit position indicates the match status of corresponding bit slice.
=0 Match has not been detected. = 1 Match has been detected.
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uint32_t PINT_ PatternMatchResetDetectLogic(PINT_Type *base)
Reset pattern match detection logic.

This function resets the pattern match detection logic if any of the product term is matching.
Parameters
* base — Base address of the PINT peripheral.

Return values
pmstatus — Each bit position indicates the match status of corresponding bit
slice. = 0 Match was detected. = 1 Match was not detected.

static inline void PINT_ PatternMatchEnable(PINT_Type *base)
Enable pattern match function.

This function enables the pattern match function.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline void PINT_ PatternMatchDisable(PINT_Type *base)
Disable pattern match function.

This function disables the pattern match function.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline void PINT_ PatternMatchEnableRXEV(PINT_Type *base)
Enable RXEV output.

This function enables the pattern match RXEV output.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

static inline void PINT_ PatternMatchDisableRXEV (PINT_Type *base)
Disable RXEV output.

This function disables the pattern match RXEV output.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

void PINT _EnableCallback(PINT Type *base)
Enable callback.

This function enables the interrupt for the selected PINT peripheral. Although the pin(s)
are monitored as soon as they are enabled, the callback function is not enabled until this
function is called.

Parameters

* base — Base address of the PINT peripheral.
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Return values
None. —

void PINT DisableCallback(PINT_Type *base)
Disable callback.

This function disables the interrupt for the selected PINT peripheral. Although the pins are
still being monitored but the callback function is not called.

Parameters
* base — Base address of the peripheral.

Return values
None. —

void PINT_ Deinit(PINT_Type *base)
Deinitialize PINT peripheral.

This function disables the PINT clock.
Parameters
* base — Base address of the PINT peripheral.

Return values
None. —

void PINT _EnableCallbackByIndex(PINT_Type *base, pint_pin_int_t pintldx)
enable callback by pin index.

This function enables callback by pin index instead of enabling all pins.
Parameters
* base — Base address of the peripheral.
* pintIdx — pin index.

Return values
None. —

void PINT_DisableCallbackByIndex(PINT_Type *base, pint_pin_int_t pintldx)
disable callback by pin index.

This function disables callback by pin index instead of disabling all pins.
Parameters
* base — Base address of the peripheral.
* pintldx — pin index.

Return values
None. —

PINT USE_LEGACY_CALLBACK
PININT BITSLICE SRC_START
PININT BITSLICE_SRC_MASK
PININT _BITSLICE_CFG_START
PININT BITSLICE CFG_MASK
PININT_BITSLICE_ENDP_MASK

PINT_PIN_INT_LEVEL
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PINT_PIN_INT_ EDGE

PINT PIN_INT FALL OR_HIGH LEVEL
PINT PIN_INT_RISE

PINT PIN_RISE_EDGE

PINT PIN_FALL EDGE

PINT PIN_BOTH_EDGE
PINT_PIN_LOW_LEVEL
PINT_PIN_HIGH_LEVEL

struct _ pint_ status

#include <fsl_pint.h> PINT event status.

struct _ pint_ pmatch_ cfg
#include <fsl_pint.h>

2.45 Power Driver

enum _ power_wakeup_ edge
Pin edge for wakeup.

Values:
enumerator kPOWER, WakeupEdgeLow
Wakeup on pin low level.

enumerator kPOWER,_ WakeupEdgeHigh
Wakeup on pin high level.

enum _ power_wakeup_ pin
Wakeup pin.
Values:
enumerator kPOWER,_ WakeupPin0
WakeupO pin.
enumerator kPOWER__ WakeupPinl
Wakeup1 pin.
enum _ power_ reset_ cause
Reset cause.
Values:

enumerator kPOWER,_ ResetCauseSysResetReq
CM33 system soft reset request.

enumerator kPOWER __ResetCauseLockup
CM33 locked up.

enumerator kPOWER__ResetCauseWdt
Watchdog timer.

enumerator kPOWER,_ ResetCauseApResetReq
Debug mailbox reset.
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enumerator kPOWER,_ ResetCauseCodeWdt
Code watchdog timer.

enumerator kPOWER_ ResetCauseltrc
ITRC_CHIP reset.

enumerator kPOWER,_ ResetCauseResetB
sw_resetb_scantest reset.

enumerator kPOWER,_ ResetCauseAll
All reset causes. Used in POWER_ClearResetCause().

enum _ power_ reset_ source
Reset source.

Values:

enumerator kPOWER,_ ResetSourceSysResetReq
CM33 system soft reset request.

enumerator kPOWER __ResetSourceLockup
CM33 locked up.

enumerator kPOWER__ ResetSourceWdt
Watchdog timer.

enumerator kPOWER.__ ResetSourceApResetReq
Debug mailbox reset.

enumerator kPOWER,_ ResetSourceCodeWdt
Code watchdog timer.

enumerator kPOWER__ ResetSourceltrc
ITRC_CHIP reset.

enumerator kPOWER_ResetSourceAll
All reset sources.

enum _pm2_ mem_pu_ bits
PM2 mem power up bits definition.

Values:
enumerator kPOWER,_Pm2MemPuEnet

enumerator kPOWER_Pm2MemPuSdio
enumerator kPOWER__Pm2MemPuOtp
enumerator kPOWER,_ Pm2MemPuRom
enumerator kPOWER,_ Pm2MemPuFlexspi
enumerator kPOWER,_ Pm2MemPuPq
enumerator kPOWER_Pm2MemPuPkc
enumerator kPOWER_Pm2MemPuEls
enumerator kPOWER_ Pm2MemPuAonl
enumerator kPOWER,_ Pm2MemPuAon0

enumerator kPOWER_Pm2MemPuSram18
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enumerator kPOWER__Pm2MemPuSram17
enumerator kPOWER_ Pm2MemPuSram16
enumerator kPOWER_Pm2MemPuSram15
enumerator kPOWER_Pm2MemPuSram14
enumerator kPOWER Pm2MemPuSram13
enumerator kPOWER,_ Pm2MemPuSram12
enumerator kPOWER_Pm2MemPuSram11
enumerator kPOWER_Pm2MemPuSram10
enumerator kPOWER_Pm2MemPuSram9
enumerator kPOWER_Pm2MemPuSram8
enumerator kPOWER,_ Pm2MemPuSram?7
enumerator kPOWER_ Pm2MemPuSram6
enumerator kPOWER_ Pm2MemPuSramb
enumerator kPOWER_Pm2MemPuSram4
enumerator kPOWER_Pm2MemPuSram3
enumerator kPOWER_Pm2MemPuSram2
enumerator kPOWER,_ Pm2MemPuSram1
enumerator kPOWER__Pm2MemPuSram0

enumerator kPOWER_Pm2MemPuAll

enum _pm2_ana_ pu_ bits

PM2 ana power up bits definition.
Values:
enumerator kPOWER,_ Pm2AnaPuT3

enumerator kPOWER, Pm2AnaPuTcpuTop
enumerator kPOWER,_ Pm2AnaPuTddrTop
enumerator kPOWER_Pm2AnaPuAnaTop
enumerator kPOWER_Pm2AnaPuGau
enumerator kPOWER,_ Pm2AnaPuUsb
enumerator kPOWER,_ Pm2AnaPuAvpll

enumerator kPOWER_Pm2AnaPuAll

enum _ clk_gate bits

clock gate bits definition

Values:

enumerator kPOWER _ ClkGateTddrMciEnet
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enumerator kPOWER_ ClkGateAll
enum _ clk_ pm3_ buck bits

PM3 buck control bits definition.

Values:

enumerator kPOWER_ Pm3Buck18
1: Use normal buck18 level in PM3. 0: Use sleep buck18 level in PM3

enumerator kPOWER__Pm3Buckl1
1: Use normal buck11 level in PM3. 0: Use sleep buck11 level in PM3

enumerator kPOWER_ Pm3BuckAll
enum _ capt_slow_ pulse_width
Capture slow pulse width.
Values:
enumerator kPOWER __CaptSlowPulseWidthl

enumerator kPOWER,_CaptSlowPulseWidth2
enumerator kPOWER,_ CaptSlowPulseWidth3
enumerator kPOWER,__ CaptSlowPulseWidth4
enumerator kPOWER,_ CaptSlowPulseWidthb
enumerator kPOWER,__CaptSlowPulseWidth6
enumerator kPOWER, CaptSlowPulseWidth7
enum _ capt_slow_ pulse_ edge
Capture slow pulse edge.

Values:

enumerator kPOWER_ CaptSlowPulseEdgeRising

enumerator kPOWER,__ CaptSlowPulseEdgeFalling

enumerator kPOWER,__CaptSlowPulseEdge Any
typedef enum _power_wakeup_edge power_wakeup_edge_t

Pin edge for wakeup.
typedef enum _power_wakeup_pin power__wakeup_ pin_t
Wakeup pin.

typedef enum _power._reset_cause power_reset_ cause_t
Reset cause.

typedef enum _power_reset_source power_reset_source_t
Reset source.

typedef enum _capt_slow_pulse_width capt_slow_ pulse_ width_t
Capture slow pulse width.

typedef enum _capt_slow_pulse_edge capt_slow_pulse_edge_t
Capture slow pulse edge.
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typedef void (*capt_ pulse_timer_ callback_t)(void *param)
Capture timer callback function.

Param param
: User parameter for callback.

typedef void (*power_switch_ callback_ t)(uint32_t mode, void *param)
Power mode switch callback function.

Param mode
: Power mode to switch.

Param param
: User parameter for callback.

typedef struct _power._init_config power init_ config_t
Init configuration.

typedef struct _power._sleep_config power_sleep_ config t
Sleep configuration.

typedef struct _power_gdet_data power gdet data_t
Glitch detector configuration.

typedef bool (*power load gdet_ cfg)(power_gdet_data_t *data)
Glitch detector configuration load function.

___STATIC_INLINE void POWER,_ EnableResetSource (uint32_t source)
Enable system reset source.

Parameters
* source —: A bitmask of of power_reset_source_t

___ STATIC_INLINE void POWER._ DisableResetSource (uint32_t source)
Disable system reset source.

Parameters
* source — : A bitmask of of power_reset_source_t

___ STATIC_INLINE uint32_t POWER,_ GetResetCause (void)
Get last reset cause.

Returns
Or’ed cause of power_reset_cause_t

___ STATIC_INLINE void POWER__ ClearResetCause (uint32_t cause)
Clear last reset cause.

Parameters
* cause —: A bitmask of of power_reset_cause_t

__ STATIC INLINE void POWER,_ ConfigWakeupPin (power_wakeup_pin_t pin,
power__wakeup__edge_t edge)

Configure pin edge for wakeup.
Parameters
* pin —: Wakeup pin

* edge —: Pin level for wakeup
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bool POWER,_ GetWakeupStatus(IRQn_Type irq)
Check if IRQ is the wakeup source.

Parameters
¢ irqg —: IRQ number

Returns
true if IRQ is the wakeup source, false otherwise.

void POWER__ClearWakeupStatus(IRQn_Type irq)
Clear wakeup status.

Parameters
¢ irq —: IRQ number
void POWER_ EnableWakeup(IRQn_Type irq)
Enable the Wakeup interrupt.
Parameters
¢ irqg —: IRQ number
void POWER_ DisableWakeup(IRQn_Type irq)
Disable the Wakeup interrupts.
Parameters
* irq —: IRQ number
AT QUICKACCESS_SECTION_CODE (void POWER,_ SetSleepMode(uint32_t mode))
Set power mode on idle.
Parameters
* mode —: 0 ~ 4 stands for PM0 ~ PM4.

___ STATIC_INLINE uint32_t POWER,_ GetWakenMode (void)
Get power mode waken up from.

Returns
Power mode.

void POWER_ GetCurrentSleepConfig(power_sleep_config_t *config)
Get current sleep configuration.

Parameters
* config - : Pointer to config structure to save current config.

void POWER _InitPowerConfig(const power_init_config t *config)
Initialize power configuration.

Parameters
* config —: Pointer to init config structure.

void POWER_ ConfigCaulnSleep(bool pdCau)
Configure CAU_SOC_SLP_REF_GEN_CLK on/off status in SoC sleep mode.

Parameters
* pdCau - : true for clock off; false for clock on.

void POWER,_ SetPowerSwitchCallback(power_switch_callback_t pre, void *preParam,
power._switch_callback_t post, void *postParam)

Set power mode switch callback. The callbacks are called with interrupt disabled.

Parameters
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 pre —: Function called before power mode switch
* preParam —: User parameter for pre callback

* post —: Function called after power mode switch
* postParam —: User parameter for post callback

AT _QUICKACCESS_SECTION__CODE (bool POWER_ EnterPowerMode(uint32_t mode,
const power_sleep_ config t *config))

Switch system into certain power mode.
Parameters
* mode —: 0 ~ 4 stands for PMO ~ PM4.
* config —: Sleep configuration on PM2-PM4.

Returns
True for success, else failure.

void POWER_ PowerOnWlan(void)
Power on WLAN.

void POWER_ PowerOffWlan(void)
Power off WLAN.

___ STATIC_INLINE void PMU_ EnableWlanWakeup (uint8 t wlWakeup)
Enable MCI wakeup WLAN.

Parameters
» wlWakeup —: 8 bits wakeup mask

__ STATIC INLINE void PMU_ DisableWlanWakeup (uint8 t wlWakeup)
Disable MCI wakeup WLAN.

Parameters
* wiWakeup —: 8 bits wakeup mask

void POWER_ PowerOnBle(void)
Power on BLE.

void POWER_ PowerOffBle(void)
Power off BLE.

__ STATIC INLINE void PMU_ EnableBleWakeup (uint8_t bleWakeup)
Enable MCI wakeup BLE.

Parameters
* bleWakeup —: 8 bits wakeup mask

___ STATIC_INLINE void PMU_ DisableBleWakeup (uint8__t bleWakeup)
Disable MCI wakeup BLE.

Parameters
* bleWakeup - : 8 bits wakeup mask

void POWER_ PowerOnGau(void)
Power on GAU.

void POWER_ PowerOffGau(void)
Power off GAU.
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void POWER_ EnableCaptSlowPulseTimer(capt_slow_pulse_width_t width,
capt_slow_pulse_edge_t edge, uint32_t timeout,
capt_pulse_timer_callback_t cb, void *param)

Enable capture slow pulse timer with 32768Hz clock source.
Parameters
* width —: input capture filter width in cycles
* edge —: trigger condition of counter
* timeout —: timer expire counter which will trigger callback
* callback —: callback function on timer expire
» param —: callback parameter

void POWER,_ EnableCaptFastPulseTimer(uint32_t timeout, capt_pulse_timer._callback_t cb, void
£
param)

Enable capture fast pulse timer with 3.84/4MHz clock source.
Parameters
* timeout —: timer expire counter which will trigger callback
* callback —: callback function on timer expire
» param —: callback parameter

void POWER_ DisableCaptPulseTimer(void)
Di