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Chapter 1

FRDM-MCXA156

1.1 Overview

The NXP FRDM-MCXA156 is a development board for the A15X/A14X 96 MHz Arm Cortex-M33
microcontroller.

MCU device and part on board is shown below:
* Device: MCXA156
* PartNumber: MCXA156VLL

1.2 Getting Started with MCUXpresso SDK Package

1.2.1 Getting Started with MCUXpresso SDK Package
Overview

The NXP MCUXpresso software and tools offer comprehensive development solutions designed
to optimize, ease, and help accelerate embedded system development of applications based on
general purpose, crossover, and Bluetooth-enabled MCUs from NXP. The MCUXpresso SDK in-
cludes a flexible set of peripheral drivers designed to speed up and simplify development of
embedded applications. Along with the peripheral drivers, the MCUXpresso SDK provides an ex-
tensive and rich set of example applications covering everything from basic peripheral use case
examples to full demo applications. The MCUXpresso SDK contains optional RTOS integrations
such as FreeRTOS and Azure RTOS, and various other middleware to support rapid development.

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



http://www.nxp.com/products/software-and-tools/run-time-software/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-sdk:MCUXpresso-SDK
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Application Code

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

Peripheral Drivers

CMSIS-CORE and CMSIS-DSP

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

Microcontroller Hardware

MCUXpresso SDK board support package folders

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

* cmsis_driver__examples: Simple applications intended to show how to use CMSIS drivers.

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

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

* emwin_ examples: Applications that use the emWin GUI widgets.

* 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

* usb_examples: Applications that use the USB host/device/OTG stack.

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

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

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

4 Chapter 1. FRDM-MCXA156
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armgec

iar —  Toolchain folders: project and linker files
mdk

R Board macro definitions (LEDs, buttons, etc)
board.h

clock_config.c o . .
Application-specific clock configuration

[
=
——
=
" #
—

clock_config.h

hello_world bin » Pre-compiled application

&l hello_world.c » Application main source file

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

:: z::‘::; Application-specific pin configuration
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.

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

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

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

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

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

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

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

For examples containing middleware/stacks or an RTOS, there are references to the appropriate
source code. Middleware source files are located in the middleware folder and 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.

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 hardware platform is

1.2. Getting Started with MCUXpresso SDK Package 5
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used as an example, though these steps can be applied to any example application in the MCUX-
presso 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 the MCUXpresso SDK tree.

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 2 Instruction”

7 Installed SDKs

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

Mame Wersion Location

2. On the Quickstart Panel, click Import SDK example(s)....
U Quickstart Panel "= Global Variables = Variables ® Breakpoints &= Outline

4 MCUXpresso IDE - Quickstart Panel
= No project selected

~ Create or import a project

I

) Import SDK example(s)

¥ Import project(s) from file system

* Build your project
~ Debug your project B-Ed~vHA~
- Miscellaneous

& Quick Settings> >

" Build all projects []

3. Expand the demo_ apps folder and select hello_ world.
4. Click Next.

6 Chapter 1. FRDM-MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

() SDK Import Wizard T O v o= o

M -
1, The source from the SDIC will be copied into the workspace. \E
If you want te use linked files, please unzip the '5DK_2.x_FRDM-KB4F' SDK.
. Import projects =

Project name prefix: — i Project name suffic:

»

Use default location
CihUsersh b59906"\Documents\MCUXpressclDE_10.0.0_299_beta\workspacefrdmbGaf_ Browse...

Project Type Project Options

@ C Project C++ Project C Static Library C++ Static Library Copy sources

Examples |\‘Q|LL8%|E|

m

Mame Version i
p [[] S cmsis_driver_examples
4 = demo_apps
> O £ hwip
> O] £ mbedtls
» [0 S wifi_gea
> [0 £ wolfss|
[ = adclé_low_power
[[] = bubble
[[] = dac_adc
[[] = ecompass
[[] = ftm_pdb_adclé
[[] = ftrm quad_decoder
Ey = helloworld 23

[[] = power_manager

m

[[] = power_mode_switch
[[] = rte_func

= chell i
] [ |

@ < Back Net> [[ Ensh | [ cancel |

5. Ensure Redlib: Use floating-point version of printf is selected if the example prints
floating-point numbers on the terminalfor demo applications such as adc_ basic, adc__burst,
adc_dma, and adc_ interrupt. Otherwise, it is not necessary to select this option. Then, click
Finish.

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. Ensure the host driver for the debugger firmware has been installed. See On-board debug-
ger.

2. Connect the development platform to your PC via a 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 board.h file)

2. No parity

1.2. Getting Started with MCUXpresso SDK Package 7
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3. 8 data bits

PuTTY Configuration

Category:

= Session
= Terminal

- Keyboard

- Bell

- Features

= Window

- Appearance
- Behaviour

- Translation
- Selection

- Colours

= Connection
Data

- Proxy

- Telnet

- Rlogin

[+ SSH

- Serial

Basic options for your PuTTY session

Specify the destination you want to connect to

) About
4. 1stop bit

Serial line Speed
com4 115200
Connection type:

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

Load, save or delete a stored session

Saved Sessions

Default Settings Load
Save
Delete

Close window on exit:
() Aways () Never (®) Only on clean exit

Open Cancel

4. On the Quickstart Panel, click Debug to launch the debug session.

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.)

Chapter 1. FRDM-MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

-
. Probes discovered ==

Connect to target: MK64FN1IMMookl2
1 probe found. Select the probe to use:

Available attached probes

Marne Serial number/ID Type Manu... IDE Debug Mode

Eﬂ USEL - OpenSDA (JATI0E4D  TATI0E4D USB1 P&E M All-Stop

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc, CM3IS-DAP) probes
P&E Micro probes

SEGGER J-Link probes i

Probe search options

-

Remember my selection (for this Launch configuration)
®

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

b

7. Start the application by clicking Resume.

Project peliies Window
din @l

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

1.2. Getting Started with MCUXpresso SDK Package 9
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hello world.

]

Build a multicore example application This section describes the steps required to configure
MCUZXpresso IDE to build, run, and debug multicore example applications. The following steps
can be applied to any multicore example application in the MCUXpresso SDK. Here, the dual-
core version of hello_world example application targeted for the LPCXpresso54114 hardware
platform is used as an example.

1. Multicore examples are imported into the workspace in a similar way as single core ap-
plications, explained in Build an example application. When the SDK zip package for
LPCXpresso54114 is installed and available in the Installed SDKs view, click Import SDK
example(s)... on the Quickstart Panel. In the window that appears, expand the LPCxx
folder and select LPC54114]J256. Then, select Ipcxpresso54114 and click Next.

2. Expand the multicore_examples/hello_world folder and select cm4. The cmOplus counterpart
project is automatically imported with the cm4 project, because the multicore examples are
linked together and there is no need to select it explicitly. Click Finish.

10 Chapter 1. FRDM-MCXA156
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- SDK Import Wizard O x

Y The source from the SDK will be copied into the workspace.
If you want to use linked files, please unzip the ‘SDK_2.x_FRDM-K32L3A6' SDK. The advanced options page is disabled when either more than one

. Import projects
Project name prefix frdmk3213ab Project name suffix

i¥] Use default location

Project Type Project Options
SDK Debug Console (_) Semihost UART (®) Example default

~| Import other files

Examples = ¥ iy | &

Name Description Version -~
[[] & fatfs_examples
[[] & mbedtls_examples

~ [m] = multicore_examples

erpc_matrix_multiply_mu_cm0plus The Multicore eRPC Matrix Multiply project is a simple demonstration program that
4 i The Multicore eRPC Matrix Multiply project is a simple demonstration program that ..
erpc_matrix_multiply_mu_rtos_cmDplus The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration progra...
t y t The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration progra.
[ ] erpc_matrix_multiply_rpmsg_cm0Oplus The Multicore eRPC Matrix Multiply project is a simple demonstration program that ...
t I t The Multicore eRPC Matrix Multiply project is a simple demonstration program that ...
L ¥ erpc_matrix_multiply_rpmsg_rtos_cmOplus The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration progra...
t tiply rp t The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration progra...
| = hello_world_cmOplus The Multicore Hello World demo application demonstrates how to set up projects f...
] A The Multicore Hello World demo application demaonstrates how to set up projects f...
[ multicore_manager_cm0Oplus The Multicore Manager example application demonstrates advanced features of the. v
L < Back Next Cancel

3. Now, two projects should be imported into the workspace. To start building the
multicore application, highlight the Ipcxpresso54114_ multicore examples_hello world_ c¢m4
project (multicore master project) in the Project Explorer. Then choose the appropriate
build target, Debug or Release, by clicking the downward facing arrow next to the ham-
mer icon, as shown in the figure. For this example, select Debug.

. workspace - Develop - Welcome page - MCUXpresso ]D_
File Edit Mavigate Search Project Run  FreeRTOS  Window Help
N B R 2 PR BN R FS
v 1 Debug (Debug build)
2 Release (Release build)

H"_‘, Project Explorer &3 bol Viewer

=l

. 25 Ipoxepresso54114_multicore_examples_helle_world_cmplus
» |25 Ipcxpresso54114 _multicore_examples_hello_world_cmd

The project starts building after the build target is selected. Because of the project reference
settings in multicore projects, triggering the build of the primary core application (cm4) also
causes the referenced auxiliary core application (cmOplus) to build.

Note: When the Release build is requested, it is necessary to change the build configuration of
both the primary and auxiliary core application projects first. To do this, select both projects in
the Project Explorer view and then right click which displays the context-sensitive menu. Select
Build Configurations -> Set Active -> Release. This alternate navigation using the menu item
is Project -> Build Configuration -> Set Active -> Release. After switching to the Release build
configuration, the build of the multicore example can be started by triggering the primary core
application (cm4) build.

1.2. Getting Started with MCUXpresso SDK Package 11



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

I wortpace - Deveop - Welione page“We Dz CENI

File Edit Mavigate Search Project Run FreeRTOS Window Help

Huil | S -R-@iw|0ENe 2SR bHEARRKNS LI HE-09Q
[ Project Explorer 3% | 2, Peripherals+ [l Registers . Symbol Viewer = 0O @ Welcome 53
=05 ~ @ 5 file///Crp/MCUXpressol

(=3 Ipcxpresso54114_multicore_examples_hello_werld_cmOplus
s | Ipcxpresso54114_multicore_examples_hello_world_cmé

Mew 3

Go Into

Copy Ctrl+C
Paste Chrl+V
Delete Delete

Source »
Move...

Rename... F2

Import...

EE

Export...

Build Project
Clean Project
Refresh Fa
Close Project

Close Unrelated Projects

Build Cenfigurations 4 Set Active »
Build Targets 2 Manage... v 2 Release (Release build)

Index 3

Build All

Run As 4 Clean All
Debug As 4 Build Selected...
Profile As 3 [

Run a multicore example application The primary core debugger handles flashing of both
the primary and the auxiliary core applications into the SoC flash memory. To download and run
the multicore application, switch to the primary core application project and perform all steps
as described in Run an example application. These steps are common for both single-core
applications and the primary side of dual-core applications, ensuring both sides of the multicore
application are properly loaded and started. However, there is one additional dialogue that is
specific to multicore examples which requires selecting the target core. See the following figures
as reference.

o] MCUXpre:

J Cruackstart Panel ©° *=Variables *e Breakpoints .
Help -> MCUXpresso IDE User Gu
A MCUXpresso IDE - Quickstart Panel

" Project: frdmk3213a6_hello_world_cmd [Release] Help H'Hp L.O,'“e'm

= Create or import a project

B e proiect =T¢
[/ I
L] 4 CDT Build Console [frdmk3213a6_hello world_om
= Build your project make --no-print-directory post-buil
™ Performing post-build steps
m arm-none-eabi-size "frdmk3213aé_hel
# r text data bss dec
Teee e 8488 15488
* Debug your project E~d-B~
® o ® Debug using LinkServer probes (CTRL+SHIFT+ALT+L)
Attach to a running target using LinkServer (CTRL+ALT+L)
o g targel ng

Program flash action using LinkServer
= Miscellanecus

. Erase flash action using LinkServer

12 Chapter 1. FRDM-MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

-
B Probes discovered E@g

Connect to target: LPC54114J256

{1y The following probes have been disabled in the preferences:
P&E Micro probes SEGGER J-Link probes

Available attached probes

Mame Serial number/ID Type Manufa... IDE Debug Mode
LPC-LIMEKZ CM5IS-DAP V5,134 ADODO00002 LinkServe MNXP Semi MNon-Stop

Supported Probes (tick/untick to enable/disable)
MCUKXpresso IDE LinkServer (inc, CMSIS-DAP) probes
[C] P&E Micro probes

[C] SEGGER J-Link probes

Probe search options

Rermember my selection (for this Launch configuration)

®
b
F'. Eg N

SWD Configuration

(1, 2 available SWD Devices detected.
Target 'Cortex-M4' has been selected, but it may be incompatible!

Bevicen| Name TAP Id Details

0 Corex-M4 0:2ball477  APID:24770011
|1 Cortex-MO+ 0:2bal1477  APID:24770011

®

1.2. Getting Started with MCUXpresso SDK Package 13
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. workspace - Develop - Ipoxpresso54114_multicore_examples_hello_world_cmd/source/hello_world_core(.c - MCUXpresso [D_
File Edit 5Source Refactor Mavigate Search Project Bun  FreeRTOS  Window Help

- B -/ -@in| B CEN-NAES [ - ESCHUEZ LR R
E # Debug 3

rb 4 . Ipcxpresso54114_multicore_examples_hello_werld_cmd Debug [C/C++ (NXP Semiconductors) MCU Application]

?b 4 L,_"'E} Ipcupresso54114_multicore_examples_helle_world_cmd.axf [LPC54114)256 (cortex-m0plus]]

a f® Thread #1 1 (Stopped) (Suspended : Breakpoint)
= main() at hello_world_corel.c:85 1:98a
& s arm-none-eabi-gdb (7.12.0.20161204)

) [ hello_werld_corel.c 32

)= 68
o= 63 uint32_t corel image size;
72 #if defined(_ CC_ARM)
% 71 corel_image_size = (uint32_t)&Imagef$COREL_REGIONFFLength;
e 72 #elif defined(_ ICCARM_ )
== 73 #pragma section = "_ sec_core”
74 corel_image_size = (uint32_t)_ section_end("_ sec_core™) - (uint32_t)&corel_image_start;
75 #endif
76 return corel image size;
78 #endif
792 /*!
88 * (ibrief Main function
82- int main(void)
83 {
34 /* Define the init structure for the switches*/
a5 | gpio pin_config t sw_config = {kGPIO DigitalInput, @};
86
87 /* Init board hardware.*/
38 /* attach 12 MHz clock to FLEXCOMM@ (debug console) */
89 CLOCK_AttachClk(kFROIZM to FLEXCOMMA);
o
91 BOARD_InitPins_Core@();
92 BOARD_BootClockFROHFAEM();
93 BOARD_InitDebugConsole();
94
95 /* Init switches */
96 GPIO_PinInit(BOARD SW1 GPIO, BOARD SW1_GPIO PORT, BOARD SW1_GPIO PIN, &sw_config);
97 GPIO_PinInit(BOARD SW2 GPIO, BOARD SW2 GPIO PORT, BOARD SW2_GPIO PIN, &sw_config);

After clicking the “Resume All Debug sessions” button, the hello_world multicore application
runs and a banner is displayed on the terminal. If this is not the case, check your terminal
settings and connections.

File Edit Setup Control Window KanjiCode Help

Hello World from the Primary Core!

Starting Secondary core, _
The secondary core application has been started.

An LED controlled by the auxiliary core starts flashing, indicating that the auxiliary
core has been released from the reset and running correctly. It is also possible to de-
bug both sides of the multicore application in parallel. After creating the debug ses-
sion for the primary core, perform same steps also for the auxiliary core application.
Highlight the lpcxpresso54114_multicore_examples_hello_world_cmOplus project (multicore
slave project) in the Project Explorer. On the Quickstart Panel, click “Debug ‘lpcx-
presso54114_multicore_examples_hello_world_cmOplus’ [Debug]” to launch the second debug
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session.

U Quickstart Pa... ®-Global Varia.. ®=Variables % Breakpoints B Qutline — O Fur

~ Installed SDKs [E Properties 22 E Consols

g MCUXpresso IDE - Quickstart Panel Property

Project: Ipcxpresso54114_hello_world_cmOplus [Debug]
~ Create or import a project

. & New project..
. Import SDK example(s)...

2 Import project(s) from file system...
~ Build your project

R Build
& Clean

~ Debug your project W~EH~H~
3 Debug M Debug using LinkServer probes (CTRL+SHIFT+L)
35 B Attach to a running target using LinkServer (CTRL+ALT+L)
) B Program flash using LinkServer
v Micrallananiic B Erase flash using LinkServer

1.2. Getting Started with MCUXpresso SDK Package 15
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. workspace - Develop - Ipexpresso54114 multicore_examples_hello_world_cmd/source/hello_world_corel.c - MCUXprﬁsoID-
Eile Edit Scurce Refactor MNavigate Search Project Bun  FreeRTOS  Window Help

™ | B~ -@in|[ ®E 2R g i @E 2R E LA -0
E %5 Debug 53

rﬁ__‘ 4 . Ipcxpresso54114_multicore_exarmples_hello_world_cmd Debug [C/C++ (NXP Semiconductors) MCU Application]

4 E Ipcxpressa54114_multicore_examples_hello_world_cmd.axf [LPC54114)256 (cortex-mOplus)]

T a4 f® Thread #1 1 (Stopped) (Suspended : Breakpaoint)

it = main(] at hello_world_corel.c:85 0:98a

& w | arm-none-eabi-gdb (7.12.0.20161204)

= 4 . Ipcxpresso54114_multicore_examples_helle_world_cm0plus Debug [C/C++ (NXP Semicenductors) MCU Application]

& 4 % lpcxpresso54114_multicore_examples_hello_world_crm0plus.axf [LPC54114)256 {cortex-m0Oplus)]

0! 4 o Thread #1 1 (Stopped) (Suspended : Signal : SIGSTOP:Stopped (signal])

-~ = Oxlec

#= = <signal handler called> () at Dxfffffffo

(e = 00

% w arm-none-eabi-gdb (7.12.0.20161204)

o=

[£] hello_world_cored.c &3

68 {

63 uint32 t corel_image_size;

72 #if defined(_ CC_ARM)

71 corel_image_size = (uint32 t)&Image$$COREL_REGION$SLength;

72 #elif defined(  ICCARM )

73 #pragma section = "_ sec_core”

74 corel image size = (uint32 t) section_end(" sec_core™) - (uint32_t)&corel_image start;
75 #endif

return corel _image size;

J
~] O

-

78 #endif

792 f*!

38 * @brief Main function

81 */

2= int main(void)

83

34 /* Define the init structure for the switches*/

85 | gpio_pin_config t sw_config = {kGPIO DigitalInput, @};
86

87 /* Init board hardware.*/

88 /* attach 12 MHz clock to FLEXCOMM@ (debug console) */
89 CLOCK_AttachClk({kFROI2M to FLEXCOMMB);

98

a1 BOARD_InitPins_Core@();

a2 BOARD BootClockFROHF48M();

a3 BOARD_InitDebugConsole();

o4

a5 /* Init switches */

96 GPIO_PinInit({BOARD_SW1_GPIO, BOARD_SW1_GPIO_PORT, BOARD_SW1_GPIO_PIN, &sw_config);
a7

GPIO_PinInit(BOARD SW2 GPIO, BOARD SW2 GPIO PORT, BOARD SW2 GPIO PIN, &sw_config);

=]
a

Now, the two debug sessions should be opened, and the debug controls can be used for both
debug sessions depending on the debug session selection. Keep the primary core debug session
selected by clicking the “Resume” button. The hello_world multicore application then starts run-
ning. The primary core application starts the auxiliary core application during runtime, and the
auxiliary core application stops at the beginning of the main() function. The debug session of the
auxiliary core application is highlighted. After clicking the “Resume” button, it is applied to the
auxiliary core debug session. Therefore, the auxiliary core application continues its execution.
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. wiorkspace - Develop - Ipc::pre55054114_muHimm_mn’ples_hellu_mrld_cmﬂphslmEE E E - E@_

Eile Edit 5curce Refactor Mavigate 5Search Project Bun  FreeRTOS  Window Help

Hmil | B-(R-@Biw|( I ENIR LS lERRSE LI 0G|

# Debug 3

32 Thread #1 1 (Stopped] (Running)
s arm-none-eabi-gdb (7.12.0.20161204)

[ Step Return All Debug sessions l

a . Ipcxpresso54114_multicore_examples_hello_werld_cmd Debug [C/C++ [NXP Semiconductors) MCU Application]
4 &? Ipcupresso54114_multicore_examples_helle_world_cmd.axf [LPC54114)256 (cortex-m0plus]]

i a . Ipcxpressod4114_multicore_examples_hello_world_cmOplus Debug [C/C++ (NXP Semiconductors) MCU Application]
4 E;} Ipcxpresso54114_multicore_examples_helle_world_cm0plus.axf [LPC54114)256 (cortex-m0plus)]

= a o Thread #1 1 (Stopped) (Suspended : Breakpoint)
= main() at hello_world_corel .c:71 0x20010846
s | arm-none-eabi-gdb (7.12.0.20161204)

h VO | fel_mailbox.h @ hello_world_corel.c &3

=]
m

6@ 1

61 }

62

632 /*!

64 * (ibrief Main function
85 */

66= int main{void)

7 {

uint32_t startupData, i;

gpioc_pin_config t led_config = {
kGPIO DigitalOutput, @,

Ti

/* Initialize MCMGR before calling its APT */
MCMGR_Init();

/* @et the startup data */
MCMGR_GetStartupData(kMCMGR_Corel, RstartupData);

/* Make a noticable delay after the reset */

for (i = @; 1 « startupData; i++)
delay();

¥ CO Dd 00 0O Co -

A wr e ®

/* Define the init structure for the output LED pin*/

/* Use startup parameter from the master core... */

At this point, it is possible to suspend and resume individual cores independently. It is also pos-
sible to make synchronous suspension and resumption of both the cores. This is done either
by selecting both opened debug sessions (multiple selections) and clicking the “Suspend” / “Re-
sume” control button, or just using the “Suspend All Debug sessions” and the “Resume All Debug

sessions” buttons.

1.2. Getting Started with MCUXpresso SDK Package
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() workspace - Develop - Ipcxpresso54114 multicore_examples_hello_worid_cmOplus/source/hello_world_corel.c - MCUXpresso IDE NN

File Edit Source Refactor Mavigate Search Project Run  FreeRTOS  Window Help
ML B R @R Mo eS| plRBRDR S LI F0O

45 Debug &2
4 . Ipcxpresso54114_multicore_examples_helle_world_cmé Debug [C/C++ (MNXP Semicenductors) MCU Application]
4 Ipcxpresso34114_multicore_examples_hello_world_cmd.axf [LPC54114J256 (cortex-m0plus)]
| o8 Thread #1 1 (Stopped) (Running) |

ba arm-none-eabi-gdb (7.12.0.20161204)
{ 4 . Ipcxpressa54114_multicore_examples_hello_world_cm0Oplus Debug [C/C++ (NXP Semiconductors) MCU Application]
— 4 Ipcxpressa54114_multicore_examples_hello_world_cmOplus.axf [LPC54114)256 (cortex-m0plus)]
= |4 Thread #1 1 (Stopped) (Running) |

s arm-none-eabi-gdb (7.12.0.20161204)

)
b=
(x)=
%
Oz
o-
.| hello_world_corel.c h| f=l_mailbox.h @ hello_world_carel.c &2 o | 0x190
o L
59 __asm("NOP"); /* delay */
&8 1
61 }
62
632 /*!
64 * (@brief Main function
65 */

G66= int main(void)

67 {

68 uint32_t startupData, 1i;

69

78 /* Define the init structure for the output LED pin*/
71 gpio pin config t led config = {

72 kGPIO DigitalOutput, @,

73 1

74

75 /* Initialize MCMGR before calling its API */

76 MCMGR_Init();

77

78 /* @et the startup data */

79 MCMGR_GetStartupData (BMCHMGR_Corel, &startupData);
88

81 /* Make a ngticable delay after the reset */

82 /* Use startup parameter from the master core... */
83 for (i1 =8@; 1 < startupData; i++)

84 delay();

AL
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. workspace - Develop - Ipcxpressoﬁ-dl14_mul|:icure_acan'fles_helIo_world_cmﬂplus.'snurce;‘hellu_mrid_corel.c - MCUXpresso ID'-
Eile Edit Scurce Refactor Mavigate Search Project Run  FreeRTOS Window Help

Al |- K[-EBiw|Dms 2R npuuii».uzv-wieg,ioﬂjéﬁsvﬁv

=

B 4 . lpcxpresso54114_multicore_examples_helle_world_cm4 Debug [C/C++ (MXP Semiconductors) MCU Application]
4 ,_':E Ipcxpresso54114_multicore_examples_hello_world_cmd.axf [LPC54114)256 (cortex-m0plus)]

i) a4 f® Thread #1 1 (Stopped) (Suspended : Signal : SIGINT:Interrupt)

i = GPIO_ReadPinlnput() at fs|_gpio.h:146 0:85¢

main(} at hello_world_corel.c:134 Oxal0

w arm-none-eabi-gdb (7.12.0.20161204)

= 4 . Ipcxpresso54114_multicore_examples_hello_world_cm0plus Debug [C/C++ (NXP Semiconductors) MCU Application]

) 4 ,_':E Ipcxpressa54114_multicore_examples_hello_world_cmOplus.axf [LPC54114)256 (cortex-mOplus)]

a4 f® Thread #1 1 (Stopped) (Suspended : Signal : SIGINT:Interrupt)

delay() at hello_world_corel.c:58 020010824

a2 = main() at hello_world_corel.c:93 0x200108a0

% w arm-none-eabi-gdb (7.12.0.20161204)

45 Debug i3

(=)=

oz
[ =N

[£] helle_world_corel.c &3

__asm("NOP"); /* delay */

LV N

@brief Main function

- int main(void)

{

)

uint32_t startupData, i;

e s B s O T o N VR
wnoca [ LY =

=

* Define the init structure for the output LED pin®/
gpic pin_config t led config = {
kGPIO DigitalOutput, @,

]
[EV S

)

I

wd

[N

)

/* Initialize MCMGR before calling its API */
MCMGR_TInit();

TN
=~

* Get the startup data */
MCMER_GetStartupData(kMCMGR_Corel, &startupData);

J
wnoca

o]

* Make a ngticable delay after the reset */
'* Use startup parameter from the master core... */
for (i = @; 1 <« startupData; i++)

delay();

¥ CO 00 COC0 CO o~
LEVI S

n B

Build a TrustZone example application This section describes the steps required to configure
MCUXpresso IDE to build, run, and debug TrustZone example applications. The TrustZone ver-
sion of the hello_ world example application targeted for the MIMXRT595-EVK hardware platform
is used as an example, though these steps can be applied to any TrustZone example application
in the MCUXpresso SDK.

1. TrustZone examples are imported into the workspace in a similar way as single core ap-
plications. When the SDK zip package for MIMXRT595-EVK is installed and available in
the Installed SDKs view, click Import SDK example(s)... on the Quickstart Panel. In the
window that appears, expand the MIMXRT500 folder and select MIMXRTS595S. Then, select
evkmimxrt595 and click Next.

2. Expand the trustzone_examples/ folder and select hello_world_s. Because TrustZone exam-
ples are linked together, the non-secure project is automatically imported with the secure
project, and there is no need to select it explicitly. Then, click Finish.

1.2. Getting Started with MCUXpresso SDK Package 19
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3 sDK Import Wizard @] 'S
i\, The source from the SDK will be copied into the workspace. ; &
If you want to use linked files, please unzip the 'SDK_2.x_board_EVK-MIMXRT393 SDK. The advanced options page is disabled when either more than one project has

. Import projects =

Project name prefic | Evkmimurt393 L7 | Project name suffic

Use default location

C\Usersinxal3435\Documents\MCUXpressolDE_11.0.1_2363\workspace\evkmimxrt395 Browse
Project Type Project Options
CProject (1 C++ Project C Static Library () C++ Static Library SDK Debug Console () Semihost @UART ) Example default

Copy sources

[ Import other files

Examples | & VM %|EE
[typeto fitter |
Name Description Version Lt

[1 £ mbedtls_examples
os_examples

dmmec_exsmples

The Hello World deme application provides a sanity check for the new SDK build environments ...
The Helle Werld deme application provides a sanity check for the new SDK build environments ...
The Secure Faults demo application demonstrates handling of different secure faults, This appli...

The Secure Faults demo application demonstrates handling of different secure faults, This appli...
The Secure GPI0 demo application demonstrates using of secure GPIO peripheral and GPIQ mas..
The Secure GPIO deme application demonstrates using of secure GPIO peripheral and GPIO mas...

Gy
) <Back e [CE ] cn

3. Now, two projects should be imported into the workspace. To start building the TrustZone

application, highlight the evkmimxrt595_hello_world__s project (TrustZone master project)
in the Project Explorer. Then, choose the appropriate build target, Debug or Release, by
clicking the downward facing arrow next to the hammer icon, as shown in following figure.
For this example, select the Debug target.

nr@ waorkspace - Welcorne page - MCUXpresso IDE
File Edit Mavigate Search Project ConfigTools Run  Analysis

[ = | BRI I @riBin|
5 Project Bxpl... 53 |E + 1 Debug (Debug build) ’ = F

2 Releaze (Release build) . - G

E == evkmimxrt393_helle_world_ns

: == evkmimxrt393_hellc world s = Debug=

The project starts building after the build target is selected. It is requested to build the
application for the secure project first, because the non-secure project must know the se-

cure project since CMSE library when running the linker. It is not possible to finish the
non-secure project linker when the secure project since CMSE library is not ready.

Note: When the Release build is requested, it is necessary to change the build configu-
ration of both the secure and non-secure application projects first. To do this, select both
projects in the Project Explorer view by clicking to select the first project, then using shift-
click or control-click to select the second project. Right click in the Project Explorer view to
display the context-sensitive menu and select Build Configurations > Set Active >Release.
This is also possible by using the menu item of Project > Build Configuration >Set Active
>Release. After switching to the Release build configuration. Build the application for the
secure project first.

20
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=
.. workspace - Welcome page - MCUXpresso IDE
File Edit MNavigate Search Project ConfigTools FRun  Analysis  FreeRTOS  Window Help

AR | &~/ -BIOVI@-iBIN| D BN SR bERR RIS
[ty Project Bxpl... 22 |2, Peripherals+ [} Registers % Faults = O @ Welcome &3

I

I

I

I

i

i

\

|

|

|

1 & - = & T P

: =IE=| | & v [files/1/C:/mp/MCUXpressolDE_11.0.1_2563/ide

: =5 evkmimxrt395_helln wnrld ns <Nehnns

Uy 25 evkmimxrt595_ New L]

i Go Into

|

|

| Show in Lecal Terminal »

|

! -

! =] Copy Ctrl+C

! Paste Ctrl+V

|

H ¥ Delete Delete

|

| Source ¥

|

! Move...

! Rename... F2

|

|

H fx  Import.. Welc

|

H i Export. MCUXpresso IDE provides an easy-t

| Cortex®-M cores, including LPC and

i Build Projects compiling, and debugging features w

| h debugging, and integrated configurat

i il Documentation

| Refresh F5

| Cl Prai For information on how to get started

| ose Projects please consult the supplied MCUXpr

| Close Unrelated Project # Help - MCUXpresso IDE User (

|

|

1! Build Configurations b Set Active » '+ 1Debug (Debug build) ra

i

! Build Targets > Manage... 2 Release (Release build)

! tiol
» .

: It Build Al _

! Help us improve MCUXpresso IDE

| 0 Runhs H] Clean All

! i MCUXpresso IDE can send anonymi

! :ﬁ; Debug As > Build Selected... AL L RmARN TR e _m .

|

' () Quickstart Panel £ Profile As » E| nstalled SDKs || Properties Problems B Conscle 33

Run a TrustZone example application To download and run the application, perform all
steps as described in Run an example application. These steps are common for single core,
and TrustZone applications, ensuring <board_name>__hello_world_s is selected for debugging.

In the Quickstart Panel, click Debug to launch the second debug session.
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B8 workspace - evkmimxrtS95_hello_world_s/source/hello_world_s.c - MCUXpresso IDE

File Edit Source Refactor Mavigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

i [B-R-BiYD@-Bin|b0Ey 3.0 (P EEZ2RE-SL I -0-%-i® -
P Blet o [auice acces] | 1 | [&] 4%

5P e P HR. FpF. T O  dFDebug 32 |i#+ = = 8 = outiine = g
= ﬁ)‘ ‘ . v 7 v evkmimxrt395_hello_world_s LinkServer Debug [C/C++ (MXP Semiconductors) MCU Application] -~ = 1az W \S o % v
5 evkmimxrt395_hello_world_ns A il evkmimuat595_hello_world_s.axf [MIMXRTS93S (cortex-m33)] - U fsl_device_registersh
v (25 evkmimxrt55_hello_world_s < Debug» o 0 Thrazd 21 1 (Qrnandad - Brasbnnint) 21 fsl_debug_console.h
& Project Settings (€] hello_world_s.c &2 = 8 o arm_cmseh
3%, Binaries R B S 2 beardh
) Includes (@brief Main function I veneer table.h
@ cMsis nt main(void) 2 tzm_config.h
2 board o pin_muxh
component uncptr_ns ResetHandler_ns; clock_config.
2 comp Funcptr_ dler_ 5 clock configh
@ device # NON_SECURE_START
8 drivers /* Init board hardware. */ @ funcpte_ns: void(*)(void
BOARD_InitPins(); - ;
(2 flash_config BOARD_BootCLockRUN( )5 & SysteminitHook{void) - void
(3 libs BOARD_InitDebugConsole(); @ main{void) : int
~ (2 source
[F) Tl el ooz v PRINTF("Hello from secure world!\r\n");
< >
. /* Set non-secure main stack (MSP_NS) */
O Quic... & B __TZ set_MSP_NS(*((uint32_t *)(NON_SECURE_START)));
/* Set non-secure vector table */ v
. ~ < >
- MCUXpresso IDE - Quicks
15 ) Project: evimimut393_hello_world_s B Comsole 12 & . =0 g Memoy i =o|
~ Create or import a project = | = BE B @@I‘ = Brs. =.|| E| ] <§‘)| - =

- B8 New project...
Import SDK example(s)...
® Import project(s) from file systel

evkmimurt595_hello_world_s LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] evkmimxrt595_hello v M
[MCUXpresso Semihosting Telnet console for 'evkmimxrt595_hello_world_s LinkServer Debug » =

~ Build your project
& Build
& Clean
~ Debug your project LSihg

< > < >

Writable SmartInsert | 25:8 () NXP MIMXRT5955* (evkmimur..world s)

Now, the TrustZone sessions should be opened. Click Resume. The hello_ world TrustZone appli-

cation then starts running, and the secure application starts the non-secure application during
runtime.

Run a demo application using IAR
This section describes the steps required to build, run, and debug example applications provided
in the MCUXpresso SDK.

Note: IAR Embedded Workbench for Arm version 8.32.3 is used in the following example, and

the IAR toolchain should correspond to the latest supported version, as described in the MCUX-
presso SDK Release Notes.

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
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.
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Release
B (7 hello_world - Deb... v

(I board
[(Jdoc
(I drivers
([ source
(1 startup
[(Jutilities
(1 Output

3. To build the demo application, click Make, highlighted in red in following figure.

Debugy

Files = I
& @ hello_world - Debug v

i board

M doc

i drivers

M source

B startup

i utilities

B Qutput

4. The build completes without errors.

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

1. Ensure the host driver for the debugger firmware has been installed. See On-board debug-
ger.

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. 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 bits

1.2. Getting Started with MCUXpresso SDK Package 23
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PuTTY Configuration
g

Category:
= Session Basic options for your PuTTY session
- Logging Specify the destinati t to connect t
= Terminal pecify the destination you want to connect to
- Keyboard Serial line Speed
- Bell COM4 115200
- Features CoRmECTon Ty
= Window onneclion type:
- Appearance (OJRaw () 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
[+ SSH Delete
- Serial
Close window on exit:
() Aways () Never (®) Only on clean exit
About Open Cancel

4. 1stop bit

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

-

< Q >

=< B >0 B0 =

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

NMNEB@ = XEB0 9C »<Q>%(2< B[N0 BO-=EGCcO KA sl v @9~ dh;
Workspace v ax ‘hello_world.c x ‘
Debug ~ | |main()
- 41
Files & . LD [ JHeti s b b s ek R R R R AR AR A AR A AR AR AR R R R R R R AR E AR AR R AR AR R R AR AR SRR R R
=] ‘helluiwurld - Debug L4 43 T # Prototypes
i hoard 08 L bt hht bt kb A bR AR R R AR AR SRR R AR R AR R AR R AR RS AR AR E AR R RERR LRk y
i doc 45
5 drivers A6 JEERE R R AR AR AR R R R AR AR AR AR AR AR AR E AR R AR AR R AR AR AR AR R AR AR AR AR AR R R AR
M source 47 T Cods
= 88 L ersnnsdn b ikt kR AR AR R AR R RS AR E R AR AR AR R RS RR AR SRR AR R R R AR RERR SR y
B starup
= '
M utilities ;ET ;k gbriet M Functi
= Ebrae: lain unction
L@ & Output = |
2 52 |int main(void)

53E {

54 char ch;

55

56 /* Init board hardware. */

57 /* attach 12 MHz clock to FLEXCOMMO (debug console) */
53 CLOCK_AttachClk (BORRD_DEEUG_UART_CLK ATTACH);

59

&0 BOARD_TnitPins():

61 BORRD BootClockFROHF4EM()

62

BOARD_InitDebugConscle():

6. Run the code by clicking the Go button.
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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.

Build a multicore example application This section describes the steps to build and run a
dual-core application. The demo applications workspace files are located in this folder:

<install_dir> /boards/<board__name>/multicore_examples/<application name>/<core_ type>/iar

Begin with a simple dual-core version of the Hello World application. The multicore Hello World
IAR workspaces are located in this folder:

<install dir>/boards/lpcxpresso54114 /multicore examples/hello_ world /cmOplus/iar/hello_world cmOplus.
SeWW

<install_dir> /boards/Ipcxpresso54114 /multicore__examples/hello_world/cm4 /iar /hello_world _cm4.eww

Build both applications separately by clicking the Make button. Build the application for the
auxiliary core (cmOplus) first, because the primary core application project (cm4) must know
the auxiliary core application binary when running the linker. It is not possible to finish the
primary core linker when the auxiliary core application binary is not ready.

Run a multicore example application The primary core debugger handles flashing both pri-
mary and the auxiliary core applications into the SoC flash memory. To download and run the
multicore application, switch to the primary core application project and perform steps 1 -4 as
described in Run an example application. These steps are common for both single core and
dual-core applications in IAR.

After clicking the “Download and Debug” button, the auxiliary core project is opened in the sep-
arate EWARM instance. Both the primary and auxiliary images are loaded into the device flash
memory and the primary core application is executed. It stops at the default C language entry
point in the *main()*function.

Run both cores by clicking the “Start all cores” button to start the multicore application.

0: O - l:lilv

During the primary core code execution, the auxiliary core is released from the reset. The
hello_world multicore application is now running and a banner is displayed on the terminal.
If this does not appear, check the terminal settings and connections.
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~ COM25:115200baud - Tera Term C=aran N
File Edit Setup Contrel Window KanjiCode Help

N

Hello World from the Primary Core! P

Starting Secondary core. _
The secondary core application has been started.

An LED controlled by the auxiliary core starts flashing, indicating that the auxiliary core has
been released from the reset and is running correctly. When both cores are running, use the
“Stop all cores”, and “Start all cores” control buttons to stop or run both cores simultaneously.

ke v LiW~-| o o

Build a TrustZone example application This section describes the particular steps that must
be done in order to build and run a TrustZone application. The demo applications workspace
files are located in this folder:

<install dir>/boards/<board name> /trustzone examples/<application name>/[<core_type>]/iar/
—<application_name>_ns/iar

<install _dir>/boards/<board_name> /trustzone examples/<application name>/[<core_type>]/iar/
—»<application_ name>_ s/iar

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello
World IAR workspaces are located in this folder:

<install dir>/boards/<board_name> /trustzone_ examples/hello_ world/hello_world ns/iar/hello_world
< NS.eWW

<install _dir>/boards/<board_name> /trustzone_ examples/hello_ world /hello_ world__s/iar/hello_ world_s.
—CWW

<install dir>/boards/<board_name> /trustzone examples/hello_world/hello_world s/iar/hello_world.eww

This project hello_ world.eww contains both secure and non-secure projects in one workspace and
it allows the user to easily transition from one project to another. Build both applications sep-
arately by clicking Make. It is requested to build the application for the secure project first,
because the non-secure project must know the secure project, since the CMSE library is running
the linker. It is not possible to finish the non-secure project linker with the secure project since
CMSE library is not ready.

Run a TrustZone example application The secure project is configured to download both
secure and non-secure output files, so debugging can be fully managed from the secure project.
To download and run the TrustZone application, switch to the secure application project and
perform steps 1 — 4 as described in Run an example application. These steps are common for
both single core, and TrustZone applications in IAR. After clicking Download and Debug, both
the secure and non-secure images are loaded into the device memory, and the secure application
is executed. It stops at the Reset_ Handler function.
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9 hello_world - I1AR Embedded Workbench IDE - Arm 832.1

File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help

DOEe = 0 [y - Q 5= < > B@=GcO_ R I :H:» 8 - _GEmoaw P,
Waorkspace w o X | startup LPC55569 cm33 corel.s X hello world ns.c
hella_world_s - debug v
) Vectors_End
Files o . — =
= [l hello_warld
|-= @ hello_world_s -de__. « _ Vectors EQU _ wector table
® hello_world_ns-debug  « _ Vectors Size EQU _ Vectors End - _ Vectors

2: Default interrupt handlers.

‘THUMB

PUBWEAK Reset_Handler
SECTION .text:CODE:REORDER:NOROOT (2)
Reset_Handler

E | CESID I ; Mask interrupts
LDR RO, =s3fb (CSTACK)
MSR MSPLIM, RO
LDR RO, =SystemlInit
BLX RO
CPSIE I s Ummask interrupts
LDR R0, =_ iar program start
BX RO

PUBWEAK NMI Handler

SECTION .text:CODE:REORDER:NOROOT (1)
HMI_Handler

B .

PUBWEAK HardFault Handler

SECTION .text:CODE:REORDER:NOROOT (1)
HardFault_Handler

B .

Run the code by clicking Go to start the application.

The TrustZone 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.

COMST7 - PuTTY - O *

Note: If the application is running in RAM (debug/release build target), in Op-
tions**>**Debugger > Download tab, disable Use flash loader(s). This can avoid the _ns
download issue on i. MXRT500.
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File

DO = %R

o C

Edit View Project CMSIS-DAP Tools Window Help

| £

[l S g

> [ [3)

]
v
41
L]
=
al

Workspace v o X

hello_world_s - debug v

Files G .
= Bl hello_world

[ Jhello_world_s-debug [ v [ |

L1 @ hello_world_ns - debug v

Overview hello_warld_s | hello_waorld_ns

Debug Log

Log
‘Wed Jan 09, 2019 18:03:35: MultiCare: 5y
& Wed Jan 09, 20719 18:03:35: There was 1

Categony:

Options for node "hello_world_s"

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDB Server
I-jet/JTAGjet
J-Link/J-Trace
T1 Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Setup Download Images Extra Options Multicors  Plugins

Verify download

[ Suppress download

[ ] Use flash loader(s)

Override default .board file

$TOOLKIT_DIR$\config\flashloader\NXP\FlashIMXRT

Edit...

Perform mass erase before flashing

Factory Settings

Cancel

A\ Wed Jan 09, 2019 18:03:35: Could not go to frain'.

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 appropriate CMSIS

pack.

1. Open the MDK IDE, which is called pVision. In the IDE, select the Pack Installer icon.

E pVision
File Edit

& A @] 4

| Lo#Dh

View Project Flash Debug Peripherals

Tools

SVCS  Window

&

2. After the installation finishes, close the Pack Installer window and return to the pVision

IDE.

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

(¥ ﬂlg | "f,ﬂ hello_world Debug v J:\|

3. The build completes without errors.

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

1. Ensure the host driver for the debugger firmware has been installed. See On-board debug-
ger.

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

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 bits

Category:

—I Session Basic options for your PuTTY session
~ Loggng Specify the destinat t t

1 Terminal pecify the destination you want to connect to
- Keyboard Serial line Speed
- Bell COoM4 115200
- Features g onTy

= Window onnection type:
. Appearance (ORaw () Telnet ()Rlogin ( )SSH | (@) Serial
~Behaviour Load, save or delete a stored session
- Translation
.- Selection Saved Sessions
- Colours

= Connection -
- Data Default Settings Load
Proxy
- Telnet Save
- Rlogin

[+ SSH Delete
- Serial
Close window on exit:
(JAways ( )Never (@) Only on clean exit
About Open Cancel

4. 1stop bit

4. In uVision, after the application is built, click the Download button to download the appli-
cation to the target.
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LOAD

¥4

.............

44

A
g
E

hello_world Debug

Project

r B

=-&d WorkSpace
a- % Project: hello_world

5. After clicking the Download button, the application downloads to the target and is running.
To debug the application, click the Start/Stop Debug Session button, highlighted in red.

NEZd@| » A9 | | BPBABR

=L | @ vseussoororefs] s o ([@])

o |lweeo > DEEERR-L

UISRE RE=RE R

58:
0x00003808 F'?FDF.&Eh BL.W
59:

AN -

. (00003805

Registers n B Disassembly
Rogler [Value = 000003802 4770 BX ir
B-C ul 57t BOARD InitPins():
: 0x00003804 FT7FDFAC6é BL.W BOARD InitPins (0x00000D94)

BOARD BootClockRUN();

BOARD InitDebugConsole():

) et o} s iz |

52 int main (void)

53 4

54 char ch;

55

56 /* Init board hardware.

57 BOARD InitPin=():

58 BOARD BootClockRUN();

: - 50 BOARD InitDebugConsole():

: (00003804 &0 -
R P S (61000000 61 PRINTF ("hello world.\r\n"):
Banked _ 62
" System 3 while (1)

BOARD BootClockRUN (0x00000D20)

wf

6. Run the code by clicking the Run button to start the application.

o v e oo

o
Run (F5)
Start code execution

Registers
Register
=l Core

Ox1FFF044(

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.
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Build a multicore example application This section describes the steps to build and run a
dual-core application. The demo applications workspace files are located in this folder:

<install_dir> /boards/<board name>/multicore_examples/<application_name>/<core_ type>/mdk

Begin with a simple dual-core version of the Hello World application. The multicore Hello World
Keil MSDK/uVision workspaces are located in this folder:

<install_dir> /boards/Ipcxpresso54114/multicore__examples/hello_world /cmOplus/mdk /hello_ world__
—cmOplus.uvmpw

<install_dir> /boards/Ipcxpresso54114/multicore__examples/hello_world /cm4/mdk /hello_ world__cm4.uvmpw

Build both applications separately by clicking the Rebuild button. Build the application for the
auxiliary core (cmOplus) first because the primary core application project (cm4) must know the
auxiliary core application binary when running the linker. It is not possible to finish the primary
core linker when the auxiliary core application binary is not ready.

Run a multicore example application The primary core debugger flashes both the primary
and the auxiliary core applications into the SoC flash memory. To download and run the mul-
ticore application, switch to the primary core application project and perform steps 1 — 5 as
described in Run an example application. These steps are common for both single-core and
dual-core applications in pVision.

Both the primary and the auxiliary image is loaded into the device flash memory. After clicking
the “Run” button, the primary core application is executed. During the primary core code execu-
tion, the auxiliary core is released from the reset. The hello_world multicore application is now
running and a banner is displayed on the terminal. If this does not appear, check your terminal
settings and connections.

' COM25:115200baud - Tera Term VT | (5 S

|Ei|e Edit Setup Contrel Window KanjiCode Help

Hello World from the Primary Core!

Starting Secondary core. _
The secondary core application has been started.
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An LED controlled by the auxiliary core starts flashing indicating that the auxiliary core has been
released from the reset and is running correctly.

Attach the running application of the auxiliary core by opening the auxiliary core project in
the second pVision instance and clicking the “Start/Stop Debug Session” button. After this, the
second debug session is opened and the auxiliary core application can be debugged.

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

EH@| » @ |« | = | & e [@)
sBo|lawreu o [OEEERLE-O)2-2- 2 @ -
Registers o @ Disassembly
Register [ Value | 51: for (i = 0; i < 1000000; ++i)
52: ]
—I Core :
— ——— 0x20010B52 9000 STR r0, [=p, $0x00]
0x20010B5C EOQO3 B 0x20010B66
A1 (<000F4240 = sam (MHOE") : fe deiay o/
R2 (20000000 54: — i o e
Ei &Egggg@gﬁ 0x20010B5E B.FOO HCP
- Far (i = N« i « 1000OAN= 2243
R5 (00000001 |
R& bc20010C0C
R7 U<FFFFEFFE _] hello_world_corel.c
At QeFFFFFFFF T[] [ e e e e e e o ke ok o ek R o o ok o e e Rk ok kR
RS bFFFFFFFF 3g * Prototypes
R10 QeFFFFFFFF 40 o e e e e e e e e e o R R R
R11 (FFFFFFFF an
R12 QeFFFFFFFF GO ] [ r R AR AR R AR RN AR AN A AR RN A IR RA N AR ANAARRRA R RR A AR
RI3(SP) (20026770 s T . Code
R14 (LR} (c20010BSF P
RI5(C)  (x20010868 ...
* PSR (01000000 46T * @brief Function to create delay for Led blink.
+- Banked 47 ny
H System 48 void delay (void)
=l Intermal =l
Mode Thread 50 volatile wint32 © i = 0;
Privilege Privileged B> 51 for (i = 0; i < 1000000; +4+i)
Stack MSP 52 {
53 _ asm("NOP™); /% delay */
54 }
55
56

Arm describes multicore debugging using the NXP LPC54114 Cortex-M4/MO0+ dual-core processor
and Keil uVision IDE in Application Note 318 at www.keil.com/appnotes/docs/apnt_318.asp. The
associated video can be found here.

Build a TrustZone example application This section describes the particular steps that must
be done in order to build and run a TrustZone application. The demo applications workspace
files are located in this folder:

<install _dir>/boards/<board_name> /trustzone_examples/<application_name>/<application_name>_ ns/

<install dir>/boards/<board name>/trustzone examples/<application name>/<application name>_ s/
— mdk

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello
World Keil MSDK/uVision workspaces are located in this folder:

<install _dir>/boards/<board_ name> /trustzone__examples/hello_world/hello_ world_ns/mdk/hello_ world__
<,NS.UVMPW

<install _dir> /boards/<board_name> /trustzone_examples/hello_ world /hello_ world_s/mdk/hello_ world_ s.
< UuvVmpw
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<install dir>/boards/<board name>/trustzone examples/hello_world/helloworld s/mdk/hello_world.
—uvmpw

This project hello_ world.uvmpw contains both secure and non-secure projects in one workspace
and it allows the user to easily transition from one project to another.

Build both applications separately by clicking Rebuild. It is requested to build the application
for the secure project first, because the non-secure project must know the secure project since
CMSE library is running the linker. It is not possible to finish the non-secure project linker with
the secure project because CMSE library is not ready.

Run a TrustZone example application The secure project is configured to download both
secure and non-secure output files so debugging can be fully managed from the secure project.

To download and run the TrustZone application, switch to the secure application project and
perform steps as described in Run an example application. These steps are common for single
core, dual-core, and TrustZone applications in pVision. After clicking Download and Debug,
both the secure and non-secure images are loaded into the device flash memory, and the secure
application is executed. It stops at the main() function.

K2 C\nxp\EVK-MIMXRT 395\ boards\evimimzxrt393\demo_apps\hello_world\mdk\hello_werld uvprojx - pVision - [m] X 1
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Eda =% I == @ DEMO_NONSEC_ADDRESw 5} 9% | @) - | @ S &-a-| A |
HEO By DB EakE-8-3-R-8- 8- 8- |
Registers 2 E Disassembly n@f
Redister Value - 31z "~
[+ 32: char ch: '
33: F
34: /* Init board hardware. */
35: F
000082850 F7EDE BOARD_InitPins (0x000B073C) v
( , S N
0<0CO0F301 ] hello_worid.c v X
R7 (KE000EDOB I T
RE (R5ACICI5A 27 9/
R9 (xC33CC33C Z-ELT * @bri
R10 (x5AC3C3BA 29 ®
R11 (00000000 30 int main(void)
R12 40001010 =T |
R13(SP) 20300000 32
R14(LR) 0x00D3053D 33
R15(PC) 0x00D82250 34
Gl PSR (x69000000 35
- Banked 36
# - Secure L 37
- Non-Secure 38
= Intemal 38
Mode Secure Thr 40
Privilege Privieged 41 while (1) -
(=] Project | = Registers < 2
Command o E Call Stack = Locals n @
A | Name Location/Value Type
Setup(): // Setup for Running
= % main 0x00082850 int {0
g, main ¢ ch <nat in scope> auto - uchar
v
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess ‘},—‘J[a\lstack—mcals j em
CMSIS-DAP ARMYS-M Debugger | Debug: Secure  CPU: Secure  t1: 0.00009300 sec

Run the code by clicking Run to start the application.

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

E® COMST - PuTTY

1.2.
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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 which is used as an example.

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.

Install MinGW (only required on Windows 0S) 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.

3) MinGW Installation Manager
Installation Package Settings

Basic Setup

Package Class  Installed Version Repository Version  Description
All Packages

D mingw-developer-tool... bin 2013072300 An MSYS Installation for MinGW Developers {(meta)
mingw32-base bin 2013072200 A Basic MinGW Installation

[] mingw32-gcc-ada bin 4.5.1-4 The GNU Ada Compiler

D mingw32-gcc-fortran bin 4.8.1-4 The GMU FORTRAN Compiler
[] mingw3z-gee-g++ bin 4,8.1-4 The GNU C++ Compiler

[] mingw32-gec-objc bin 4.8.1-4 The GNU Objective-C Compiler

msys-base bin 2013072300 A Basic MSYS Installation {meta)

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

2 MinGW Installation Manager

Package Settings
Update Catalogue Fackage

Mark All Upgrades I:] mingw-developer-tool...
5] mingw32-base

D mingw32-gcc-ada

Quit Alt+F4 E] mingw32-gcc-fortran
|:| mingw32-gcc-g++

|:] mingw32-gcc-abjc

'El msys-base

I Apply Changes

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:
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<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.

Systemn Properties E3
Computer Name | Hardware | Advanced | System Protection | Remate
= 1
Environment Variables | &l |
Edit System Variable | =2 |
Variable name: Path
Variable value: agram Files (x&a)\CMake \bin; C: \MinGW ibin
| oK | | Cancel |

System variables

Variable Value m
05 Windows_MNT W
Path C:\Program Files (x&a)\Parallels'\Farallel. ..
PATHEXT JZOM; EXE; BAT; . .CMD; VBS; NVBE;. 15;....
PROCESSOR_A..., AMDS4 v
| Mew.. || Edit. || Delete
| QK | | Cancel
= —

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:

C:\Program Files (x86)\GNU Tools Arm Embedded\8 2018-q4-major

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

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...

l IAR_WORKBENCH
JLINK_DIR

KEIL

myCleanUp

Install CMake

Windows OS

Browse File... Cancel

C\Program Files (x86)\|AR Systemns\Embedded Workbench 8.2
Ch\Program Files (x86)\SEGGER\JLink_V&40

C\Keil_v5\Uv4

MNo

New.., Edit.. Delete

0K Cancel

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 CMake3.0.2 Setup — o E=ma

Install Options
Choose options for instaling 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 for current user

[ Create CMake Desktop Icon

| <Back | Next> | | Cancel

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.

Linux OS It depends on the distributions of Linux Operation System. Here we use Ubuntu as
an example.

Open shell and use following commands to install cmake and its version. Ensure the cmake
version is above 3.0.x.

$ sudo apt-get install cmake
$ cmake --version

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.
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GMNU Tools for ARM Embedded Process
Documentation

25 GCC Command Prompt

&tl Uninstall GNU Tools for ARM Embec

2. Change the directory to the example application project directory which has a path similar
to the following:

<install _dir>/boards/<board_name>/<example_type>/<application_name>/armgcc

For this example, the exact path is:
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 following figure.

[ B4x1
[ 92x1

[188:: 1 Linking C executable debug“hello_world.elf

Run an example application This section describes steps to run a demo application using J-
Link GDB Server application. To install J-Link host driver and update the on-board debugger
firmware to Jlink firmware, see On-board debugger.

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 on-board debug-
ger USB connector and the PC USB connector. If using a standalone J-Link debug pod, con-
nect 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 bhits
4. 1 stop hit
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3. To launch the application, open the Windows Start menu and select Programs > SEGGER
> J-Link <version> J-Link GDB Server.

4. Make sure to check the following options.

Note: It is assumed that the J-Link software is already installed.

The SEGGER J-Link GDB Server Config settings dialog appears.

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 ~ oy
= Window Onnecton type:
- Appearance (ORaw  (OTelnet (O Rlogin () SSH | (@ Serial
Behamopr Load, save or delete a stored session
- Translation
.- Selection Saved Sessions
- Colours
= Connection -
. Data Default Settings Load
- Proxy
- Telnet Save
- Rlogin
[+ SSH Delete
- Serial
Close window on exit:
() Aways () Never (®) Only on clean exit
About Open Cancel

1. Target interface: The debug connection on board uses internal SWD signaling. In
case of a wrong setting J-Link is unable to communicate with device under test.

. Script file: If required, a J-Link init script file can be used for board initialization.
The file with the “jlinkscript” file extension is located in the <install dir>/boards/
<board__name>/ directory.

. Under the Server settings, check the GDB port for connection with the gdb target re-
mote command. For more information, see step 9.

. There is a command line version of J-Link GDB server “JLinkGDBServerCL.exe”. Typical
path is C:\Program Files\SEGGER\JLink\. To start the J-Link GDB server with the same
settings as are selected in the UI, you can use these command line options.
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SEGGER J-Link GDB Server V7.94b Config

Connection to J-Link

O uss [ SN/ Nickname 0

O Ter/p

Target device

MIMXRT102 oo A

Little Endian ~

Flash banks

BaseAddr Name Loader
0x60000000 External QSPI flash Default

Target interface d )

SWD

Speed

() Auto Selection

() Adaptive clocking

© Fixed 4000 <~ kHz

Script file (optional) b)

| .-

Server settings

() it registers

@ Localhost only

(") Generate logfile C)

GDB port ? 2331 I

SWO port ? 2332

Telnet port ? 2333

Command line option d )

2331 -SWOPort 2332 -TelnetPort 2333

-select USB=0 -device MIMXRT1021x00¢4A -endian little -if
SWD -speed 4000 -noir -LocalhostOnly -nologtofile -port

oK

Cancel
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5. After it is connected, the screen should look like this figure:

B SEGGER J-Link GDB Server V6.46g - X
File Help
GDB  Waiting for connection I [] stay on top
Jink  |Connected || [swo 4000 kHz (/] show log window
Device 'L3A60%0_M4 (Halted)| | [3.20v little endian [ Generate logfile

D Verify download

Clear Log

Firmware: J-Link Lite-FSL V1 compiled Jun 25 2012 16:40:07 A
Hardware: V1.00

S/N: 361000738

Checking target voltage...
Target wvoltage: 3.29 V
Listening on TCP/IP port 2331
Connecting to target...
Connected to target

Waiting for GDB connection...

0 bytes downloaded

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 Teols for ARM Embedded Process
Documentation

2 GCC Command Prompt

{9 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

8. Run the arm-none-eabi-gdb.exe <application_name>.elf command. For this example, it is
arm-none-eabi-gdb.exe hello_ world.elf.
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online at:

9. Run these commands:
1. target remote localhost:2331
2. monitor reset
3. monitor halt
4. load
5. monitor reset

10. The application is now downloaded and halted. 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.

Build a multicore example application This section describes the steps to build and run a
dual-core application. The demo application build scripts are located in this folder:

<install dir>/boards/<board name>/multicore examples/<application name>/<core type>/armgcc

Begin with a simple dual-core version of the Hello World application. The multicore Hello World
GCC build scripts are located in this folder:

<install_dir> /boards/Ipcxpresso54114/multicore _examples/hello_world /cmOplus/armgcc/build__debug.bat

<install_dir>/boards/lpcxpresso54114/multicore__examples/hello_ world /cm4 /armgcce/build__debug.bat
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Build both applications separately following steps for single core examples as described in Build
an example application.

BN GCC Cornmand Prompt - build_debug.bat - O X

hello wor

mples\hello_world\cmep

BN GCC Command Prompt - build_debug.bat — O b

Run a multicore example application When running a multicore application, the same pre-
requisites for J-Link/J-Link OpenSDA firmware, and the serial console as for the single-core ap-
plication, applies, as described in Run an example application.

The primary core debugger handles flashing of both the primary and the auxiliary core appli-
cations into the SoC flash memory. To download and run the multicore application, switch to
the primary core application project and perform steps 1 to 10, as described in Run an example
application. These steps are common for both single-core and dual-core applications in Arm
GCC.

Both the primary and the auxiliary image is loaded into the SPI flash memory. After execution
of the monitor go command, the primary core application is executed. During the primary core
code execution, the auxiliary core code is reallocated from the flash memory to the RAM, and the
auxiliary core is released from the reset. The hello_ world multicore application is now running
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and a banner is displayed on the terminal. If this is not true, check your terminal settings and
connections.

Bl Administrater: GCC Command Prompt |£I—E—3—J

c:xD-5DK_2 .A_LPCipressoS4lil4shoards s 1pocxpressob4ildsmulticore_examplesshello_wow
ldcmd~armgcc>IF "' == """ {(pause 2
Press any key to continue . . .

c 5w\ D~EDK_2.8_LPCipressobd4ildshoardsslpecxpressob4lildsmulticore_examplesshello_wowr
ldcmd~armgce rcd debug

c 5\ D~EDK_2.8_LPCipressob4ildshoardsslpecxpressob4lildsmulticore_examplesshello_wowr
ldcmnd~armgcesdebug *arm—none—eahi—gdbh.exe hello_world_cmd.elf

GMU gdh ¢GHU Tools for ARM Embedded Processors 6—2017—gZ2—update? 7.12.1.2801780417
—git

Copyright (C> 2817 Free Software Foundation, Inc.

License GPLw3+: GHU GPL version 3 or later <{http:-/Agnu.orgslicensessgpl.html>
Thiz iz free software: you ave free to change and redistribute it.

There iz NO WARRANTY. to the extent permitted by law. Type “show copying"
and "show warranty' for details.

Thiz GDB was configured as "——host=i686—wbd—mingwl2 —target=arm—none—eahi'.
Type "show configuration" for configuration details.

For bug reporting instructions,. please szee:

<http: - vuww.gnu.org-sof twaregdb-bugs->.

Find the GDB manual and other documentation resources online at:
<Chttp:A2wuw.gnu.orgssof tuare/gdb/documentation~>.

For help. type "help'.

Tuype "apropos word"" to search for commands related to "word"...

Reading symbols from hello_world _cmd.elf...done.

(gdb? target remote localhost:2331

Remote debugging using localhost:-2331

HxAAEA4298 in 7 (O

Cgdb? monitor reset

Resetting target

Cgdh? monitor halt

Cgdb> load

Loading section .interrupts, size Bxed lma BxB

Loading section .text, size Bx3614 lma BAxed

Loading section .ARM, size Ox8 1lma Bx3I6fB

Loading section .init_array. size Hxd Ima Bx3708

Loading section .fini_array,. size Bxd 1Ima Bx3784

Loading section .data, size Ox68 1lma B@x3768

Loading section .mBcode, size Bxifo4d lma Bx380008

Start address Bx1d8. load size 22224

Transfer rate: 1973 KB/sec, 3174 hytessurite.

Cgdb) monitor reset

Resetting target

Cgdh? monitor go

Cgdb) g

A debugging session is active.

Inferior 1 [Remote target] will be killed.

Quit anyway? ¢y or n} vy

c:%~DSSDKE_2.8_LPCYpressob4ll4shoardss1pcxpressob4ild4smulticore_examplesshello_wow
ld~cmd~armgccdebug >

S COMI7:115200baud - Tera Term VT =S

File Edit Setup Control Window KanjiCode Help
Starting Secondary core. e

Hello World from the Primary Core!

Press the SW1 button to Stop Secondary core.
Press the SW2 button to Start Secondary core.
Secondary core is in startup code.

Secondary core is in exception number 3.

Build a TrustZone example application This section describes the steps to build and run a
TrustZone application. The demo application build scripts are located in this folder:
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<install dir>/boards/<board name>/trustzone examples/<application name>/[<core_ type>]/
—<application_name>_ ns/armgcc

<install _dir>/boards/<board_name> /trustzone_ examples/<application_name>/[<core_type>|/
—»<application_name>_s/armgcc

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello
World GCC build scripts are located in this folder:

<install _dir>/boards/<board_name> /trustzone_ examples/hello_ world /hello_ world_ ns/armgcc/build__
—debug.bat

<install_dir> /boards/<board_name> /trustzone__examples/hello_world/hello_world_s/armgcc/build__
—debug.bat

Build both applications separately, following steps for single core examples as described in Build
an example application. It is requested to build the application for the secure project first,
because the non-secure project must know the secure project, since CMSE library is running the
linker. It is not possible to finish the non-secure project linker with the secure project because
the CMSE library is not ready.

BN C\WINDOWS\system32\cmd.exe - O X

" (paus
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BN C:\WINDOWS\system32\cmd.exe — ] X

orld_ns. elf

kmimxrt595\trustzone examples\hello world\hello world ns)\

o continue . . .

Run a TrustZone example application When running a TrustZone application, the same pre-
requisites for J-Link/J-Link OpenSDA firmware, and the serial console as for the single core ap-
plication, apply, as described in Run an example application.

To download and run the TrustZone application, perform steps 1 to 10, as described in Run an
example application. These steps are common for both single core and TrustZone applications
in Arm GCC.

Then, run these commands:

1. arm-none-eabi-gdb.exe
target remote localhost:2331
monitor reset

monitor halt

monitor exec SetFlashDLNoRMW Threshold = 0x20000

S T o

load  <install_dir>/boards/evkmimxrt595/trustzone_examples/hello_world /hello_ world_ns/
armgcc/debug/hello_world_ ns.elf

7. load <install _dir>/boards/evkmimxrt595/trustzone_ examples/hello_ world/hello_ world_s/
armgce/debug/hello_world_s.elf

8. monitor reset

The application is now downloaded and halted. Execute the c command to start the demo appli-
cation.
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Bl Command Prompt - arm-none-eabi-gdb — O X

Arm-norn

online at:

MCUXpresso Config Tools

MCUZXpresso Config Tools can help configure the processor and generate initialization code for
the on chip peripherals. The tools are able to modify any existing example project, or create a
new configuration for the selected board or processor. The generated code is designed to be used
with MCUXpresso SDK version 24.12.00 or later.

Following table describes the tools included in the MCUXpresso Config Tools.
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Config Tool Description

m —
Q 3
(0] 1

Pins tool For configuration of pin routing and pin electrical properties.

Clock tool For system clock configuration

als tools

TEE tool Configures access policies for memory area and peripherals helping to
protect and isolate sensitive parts of the application.

Peripher- For configuration of other peripherals @

Device Configures Device Configuration Data (DCD) contained in the program
Config- image that the Boot ROM code interprets to set up various on-chip pe-
uration ripherals prior to the program launch.

tool

MCUXpresso Config Tools can be accessed in the following products:

* Integrated in the MCUXpresso IDE. Config tools are integrated with both compiler and de-
bugger which makes it the easiest way to begin the development.

» Standalone version available for download from www.nxp.com/mcuxpresso. Recom-
mended for customers using IAR Embedded Workbench, Keil MDK pVision, or Arm GCC.

* Online version available on mcuxpresso.nxp.com. Recommended doing a quick evalua-
tion of the processor or use the tool without installation.

Each version of the product contains a specific Quick Start Guide document MCUXpresso IDE
Config Tools installation folder that can help start your work.

How to determine COM port

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

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

$ dmesg | grep "ttyUSB”
[503175.307873] usb 3-12: cp210x converter now attached to ttyUSBO
[503175.309372] usb 3-12: cp210x converter now attached to ttyUSB1
There are two ports, one is for core0 debug console and the other is for corel.

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

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

1. CMSIS-DAP/mbed/DAPLInk interface:
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4 7% Ports (COM &L LPT)
¥ W Forts lCOM &1LFT) (] ~' mbed Serial Port (COM41)

E MCL-Link VCom Part (COMT)

2. P&E Micro:

4 73" Ports (COM & LPT)
- .75 OpenSDA - CDC Serial Port (http://www.pemicro.com/opensda) (COM22)

3. J-Link:

4 77" Ports (COM & LPT)
- L.JF" JLink CDC UART Port (COML12)

4. P&E Micro OSJTAG:

475 Ports (COM & LPT)

5. MRB-KW01:

“‘? Ports (COM & LPT)
P +" Freescale CDC Device (COMA43)

On-board Debugger

This section describes the on-board debuggers used on NXP development boards.

On-board debugger MCU-Link MCU-Link is a powerful and cost effective debug probe that can
be used seamlessly with MCUXpresso IDE, and is also compatible with 3rd party IDEs that support
CMSIS-DAP protocol. MCU-Link also includes a USB to UART bridge feature (VCOM) that can be
used to provide a serial connection between the target MCU and a host computer. MCU-Link
features a high-speed USB interface for high performance debug. MCU-Link is compatible with
Windows, MacOS and Linux. A free utility from NXP provides an easy way to install firmware
updates.

On-board MCU-Link debugger supports CMSIS-DAP and J-Link firmware. See the table in Default
debug interfaces to determine the default debug interface that comes loaded on your specific
hardware platform.

The corresponding host driver must be installed before debugging.

* For boards with CMSIS-DAP firmware, visit developermbed.org/handbook/Windows-
serial-configuration and follow the instructions to install the Windows operating system
serial driver. If running on Linux OS, this step is not required.

* If using J-Link with either a standalone debug pod or MCU-Link, install the J-Link software
(drivers and utilities) from www.segger.com/jlink-software.html.

Updating MCU-Link firmware This firmware in this debug interface may be updated using
the host computer utility called MCU-Link. This typically used when switching between the de-
fault debugger protocol (CMSIS-DAP) to SEGGER J-Link, or for updating this firmware with new
releases of these. This section contains the steps to reprogram the debug probe firmware.

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),
MCU-Link debug probe boots to DFU mode, and MCUXpresso IDE automatically downloads the
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CMSIS-DAP firmware to the probe before flash memory programming (after clicking Debug).
Using DFU mode ensures that 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 MCU-Link or NXP boards. The utility can be
downloaded from MCU-Link.

These steps show how to update the debugger firmware on your board for Windows operating
system.

1. Install the MCU-Link utility.

2. Unplug the board’s USB cable.

3. Make the DFU link (install the jumper labeled DFUlink).

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

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

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

2. To program J-Link debug firmware: <MCU-Link install dir>/scripts/program_JLINK
6. Remove DFU link (remove the jumper installed in Step 3).

7. Repower the board by removing the USB cable and plugging it in again.

On-board debugger LPC-Link LPC-Link 2 is an extensible debug probe that can be used seam-
lessly with MCUXpresso IDE, and is also compatible with 3rd party IDEs that support CMSIS-DAP
protocol. MCU-Link also includes a USB to UART bridge feature (VCOM) that can be used to pro-
vide a serial connection between the target MCU and a host computer. LPC-Link 2 is compati-
ble with Windows, MacOS and Linux. A free utility from NXP provides an easy way to install
firmware updates.

On-board LPC-Link 2 debugger supports CMSIS-DAP and J-Link firmware. See the table in Default
debug interfaces to determine the default debug interface that comes loaded on your specific
hardware platform.

The corresponding host driver must be installed before debugging.

* For boards with CMSIS-DAP firmware, visit developermbed.org/handbook/Windows-
serial-configuration and follow the instructions to install the Windows operating system
serial driver. If running on Linux OS, this step is not required.

* If using J-Link with either a standalone debug pod or MCU-Link, install the J-Link software
(drivers and utilities) from www.segger.com/jlink-software.html.

Updating LPC-Link firmware The LPCXpresso 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 LPCScrypt. This typically used when switch-
ing 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 reprogram the debug
probe firmware.

Note: If MCUXpresso IDE is used and the jumper making DFUlink is installed on the board (JP5
on some hoards, 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 that most up-to-date/compatible firmware is used with MCUXpresso
IDE.
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NXP provides the LPCScrypt utility, which is the recommended tool for programming the latest
versions of CMSIS-DAP and J-Link firmware onto LPC-Link2 or LPCXpresso boards. The utility
can be downloaded from LPCScrypt.

These steps show how to update the debugger firmware on your board for Windows operating
system. For Linux OS, follow the instructions described in LPCScrypt user guide (LPCScrypt,
select LPCScrypt, and then the documentation tab).

1. Install the LPCScript utility.

2. Unplug the board’s USB cable.

3. Make the DFU link (install the jumper labeled DFUlink).

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 LPCScrypt installation
directory (<LPCScrypt 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. Repower the board by removing the USB cable and plugging it in again.

On-board debugger OpenSDA OpenSDA/OpenSDAv2 is a serial and debug adapter that is built
into several NXP evaluation boards. It provides a bridge between your computer (or other USB
host) and the embedded target processor, which can be used for debugging, flash programming,
and serial communication, all over a simple USB cable.

The difference is the firmware implementation: OpenSDA: Programmed with the proprietary
P&E Micro developed bootloader. P&E Micro is the default debug interface app. OpenSDAv2:
Programmed with the open-sourced CMSIS-DAP/mbed bootloader. CMSIS-DAP is the default de-
bug interface app.

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

The corresponding host driver must be installed before debugging.

» For boards with CMSIS-DAP firmware, visit developermbed.org/handbook/Windows-
serial-configuration and follow the instructions to install the Windows operating system
serial driver. If running on Linux OS, this step is not required.

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

Updating OpenSDA firmware Any NXP hardware platform that comes with an OpenSDA-
compatible debug interface has the ability to update the OpenSDA firmware. This typically
means to switch from the default application (either CMSIS-DAP or P&E Micro) to a SEGGER
J-Link. This section contains the steps to switch the OpenSDA firmware to a J-Link interface.
However, the steps can be applied to restoring the original image also. For reference, 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 Default debug interfaces. 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.

* CMSIS-DAP: CMSIS-DAP OpenSDA firmware is available at www.nxp.com/opensda.
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» 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.

1M Computer

ﬂ_w Primary (C:)
= 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 reenter 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 hootloader 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
> cp -X <path to update file> /Volumes/BOOTLOADER

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

On-board debugger Multilink An on-board Multilink debug circuit provides a JTAG interface
and a power supply input through a single micro-USB connector. It is a hardware interface that
allows PC software to debug and program a target processor through its debug port.

The host driver must be installed before debugging.

* See PE micro to download and install the P&E Micro Hardware Interface Drivers package.

On-board debugger OSJTAG An on-board OSJTAG debug circuit provides a JTAG interface and
a power supply input through a single micro-USB connector. Itis a hardware interface that allows
PC software to debug and program a target processor through its debug port.

The host driver must be installed before debugging.

* See PE micro to download and install the P&E Micro Hardware Interface Drivers package.
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Default debug interfaces

The MCUXpresso SDK supports various hardware platforms that come loaded with various fac-
tory programmed debug interface configurations. The following table lists the hardware plat-
forms supported by the MCUXpresso SDK, their default debug firmware, and any version infor-
mation that helps differentiate a specific interface configuration.

Hardware platform Default debugger firmware On-board debugger probe
EVK-MCIMX7ULP N/A N/A
EVK-MIMX8MM N/A N/A
EVK-MIMX8MN N/A N/A
EVK-MIMX8MNDDR3L N/A N/A
EVK-MIMX8MP N/A N/A
EVK-MIMX8MQ N/A N/A
EVK-MIMX8ULP N/A N/A
EVK-MIMXRT1010 CMSIS-DAP LPC-Link2
EVK-MIMXRT1015 CMSIS-DAP LPC-Link2
EVK-MIMXRT1020 CMSIS-DAP LPC-Link2
EVK-MIMXRT1064 CMSIS-DAP LPC-Link2
EVK-MIMXRT595 CMSIS-DAP LPC-Link2
EVK-MIMXRT685 CMSIS-DAP LPC-Link2
EVK9-MIMX8ULP N/A N/A
EVKB-IMXRT1050 CMSIS-DAP LPC-Link2
FRDM-K22F CMSIS-DAP OpenSDA v2
FRDM-K321.2A4S CMSIS-DAP OpenSDA v2
FRDM-K32L2B CMSIS-DAP OpenSDA v2
FRDM-K32L3A6 CMSIS-DAP OpenSDA v2
FRDM-KE02Z40M P&E Micro OpenSDA v1
FRDM-KE15Z CMSIS-DAP OpenSDA v2
FRDM-KE16Z CMSIS-DAP OpenSDA v2
FRDM-KE17Z CMSIS-DAP OpenSDA v2
FRDM-KE17Z512 CMSIS-DAP MCU-Link
FRDM-MCXA153 CMSIS-DAP MCU-Link
FRDM-MCXA156 CMSIS-DAP MCU-Link
FRDM-MCXA346 CMSIS-DAP MCU-Link
FRDM-MCXC041 CMSIS-DAP MCU-Link
FRDM-MCXC242 CMSIS-DAP MCU-Link
FRDM-MCXC444 CMSIS-DAP MCU-Link
FRDM-MCXE247 CMSIS-DAP MCU-Link
FRDM-MCXN236 CMSIS-DAP MCU-Link
FRDM-MCXN947 CMSIS-DAP MCU-Link
FRDM-MCXW23 CMSIS-DAP MCU-Link
FRDM-MCXW71 CMSIS-DAP MCU-Link
FRDM-MCXW72 CMSIS-DAP MCU-Link
FRDM-RW612 CMSIS-DAP MCU-Link
IMX943-EVK N/A N/A
IMX95LP4XEVK-15 N/A N/A
IMX95LPD5EVK-19 N/A N/A
IMX95VERDINEVK N/A N/A
KW45B41Z-EVK CMSIS-DAP MCU-Link
KW45B417-1.0C CMSIS-DAP MCU-Link
KW47-EVK CMSIS-DAP MCU-Link
KW47-LOC CMSIS-DAP MCU-Link
LPC845BREAKOUT CMSIS-DAP LPC-Link2
LPCXpresso51U68 CMSIS-DAP LPC-Link2
LPCXpresso54628 CMSIS-DAP LPC-Link2

continues on next page
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Table 1 - continued from previous page

Hardware platform

Default debugger firmware

On-board debugger probe

LPCXpresso54S018 CMSIS-DAP LPC-Link2
LPCXpresso545018M CMSIS-DAP LPC-Link2
LPCXpresso55S06 CMSIS-DAP LPC-Link2
LPCXpresso55S16 CMSIS-DAP LPC-Link2
LPCXpresso55S28 CMSIS-DAP LPC-Link2
LPCXpresso55S36 CMSIS-DAP MCU-Link
LPCXpresso55S69 CMSIS-DAP LPC-Link2
LPCXpresso802 CMSIS-DAP LPC-Link2
LPCXpresso804 CMSIS-DAP LPC-Link2
LPCXpresso824MAX CMSIS-DAP LPC-Link2
LPCXpresso845MAX CMSIS-DAP LPC-Link2
LPCXpresso860MAX CMSIS-DAP LPC-Link2
MC56F80000-EVK P&E Micro Multilink
MC56F81000-EVK P&E Micro Multilink
MC56F83000-EVK P&E Micro OSJTAG
MCIMX93-EVK N/A N/A
MCIMX93-QSB N/A N/A
MCIMX93AUTO-EVK N/A N/A
MCX-N5XX-EVK CMSIS-DAP MCU-Link
MCX-N9XX-EVK CMSIS-DAP MCU-Link
MCX-W71-EVK CMSIS-DAP MCU-Link
MCX-W72-EVK CMSIS-DAP MCU-Link
MIMXRT1024-EVK CMSIS-DAP LPC-Link2
MIMXRT1040-EVK CMSIS-DAP LPC-Link2
MIMXRT1060-EVKB CMSIS-DAP LPC-Link2
MIMXRT1060-EVKC CMSIS-DAP MCU-Link
MIMXRT1160-EVK CMSIS-DAP LPC-Link2
MIMXRT1170-EVKB CMSIS-DAP MCU-Link
MIMXRT1180-EVK CMSIS-DAP MCU-Link
MIMXRT685-AUD-EVK ~ CMSIS-DAP LPC-Link2
MIMXRT700-EVK CMSIS-DAP MCU-Link
RD-RW612-BGA CMSIS-DAP MCU-Link
TWR-KM34Z50MV3 P&E Micro OpenSDA v1
TWR-KM34Z75M P&E Micro OpenSDA v1
TWR-KM35Z75M CMSIS-DAP OpenSDA v2
TWR-MC56F8200 P&E Micro OSJTAG
TWR-MC56F8400 P&E Micro OSJTAG

How to define IRQ handler in CPP files

With MCUXpresso SDK, users could define their own IRQ handler in application level to over-
ride 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)

// Your code
}

When application file is CPP file, like app.cpp, then extern ”C” should be used to ensure the func-
tion prototype alignment.
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// cpp
extern "C” {
void PIT_TRQHandler(void);

void PIT TRQHandler(void)
{

}

// Your code

1.3 Getting Started with MCUXpresso SDK GitHub

1.3.1 Getting Started with MCUXpresso SDK Repository
Installation

NOTE

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

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

MCUXpresso Installer v24.09 a

MCUXpresso Installer < & €& =

Choose one or more categories from the list below: Install

Software Kits

MCUXpresso SDK Developer

é’ N fora M Oer| Wil install:

1. macos-homebrew - Homebrew, package mang
. CMake - Open-source system that manages th
inja - Small build system with a focus on spej
. Git - Free and open source distributed version
. Arm GNU Toolchain - Toolchain for Arm Archit
b. libncurses5 - Library managing an application’
. Arm GNU Toolchain add-ons - Additional NXP
. Arm GNU T hain Standalone add-ons - Ad

. Python - Programming language support.

Arm GNU Toolchain 10. pip - Package installer for Python.
11. west - Manage multiple Git repositories unde

[

Zephyr Developer

Ne ols for a Zephyr de

S NS

Matter Developer
Ne for a Matter

Al

~ g

o

ARM components

o

Arm GNU ain and additional N;

Standalone Toolchain Add-ons
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Alternative: Manual Installation

Basic tools

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

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

Then configure your username and email using the commands:

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

Python Install python 3.10 or latest. Follow the Python Download guide.

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

West Please use the west version equal or greater than 1.2.0

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

# for example, in China you could try: pip install -U west -i https://pypi.tuna.tsinghua.edu.cn/simple

pip install -U west

Build And Configuration System

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

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

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

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

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

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

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

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

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

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

NXP Website

After you have installed the toolchains, register them in the system environment variables. This
will allow the west build to recognize them:
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Toolchain Environ- Example Cmd
ment Line Ar-
Variable gument
Armgcc AR- C:\armgcc for windows/usr for Linux. Typically -
MGCC DIR arm-none-eabi-* is installed under /usr/bin toolchain
armgcc
IAR IAR_DIR C:\iar\ewarm-9.60.3  for =~ Windows/opt/iarsystems/ —
bxarm-9.60.3 for Linux toolchain
iar
MDK MDK DIR C:\Keil_v5 for Windows.MDK IDE is not officially sup- -
ported with Linux. toolchain
mdk
Armclang  ARM- C:\ArmCompilerforEmbedded6.22 for Windows/opt/ -
CLANG_DIF ArmCompilerforEmbedded6.21 for Linux toolchain
mdk
Zephyr ZEPHYR ST c¢:\NXP\zephyr-sdk-<version> for windows/opt/ -
zephyr-sdk-<version> for Linux toolchain
zephyr
CodeWar- CW_DIR C:\Freescale\CW MCU v11.2 for windowsCodeWarrioris -
rior not supported with Linux toolchain
code-
warrior
Xtensa XCC_DIR  C:\xtensa\XtDevTools\install\tools\RI-2023.11-win32\ =
XtensaTools  for  windows/opt/xtensa/XtDevTools/ toolchain
install/tools/RI-2023.11-Linux/XtensaTools for Linux xtensa
NXP RISCVL- C:\riscv-llvim-win32 b298 b298 2024.08.12 for Win- -
S32Compiler LVM_DIR  dows/opt/riscv-llvm-Linux-x64 b298 b298 2024.08.12 toolchain
RISC-V for Linux riscvl-
Zen-V Ivm

* 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:
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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: 512 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.
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De- MCU devices
vel-

op-

ment

boarc

FRDN MCXA146VFT, @ MCXA146VLH, MCXA146VLL, MCXA146VMP, MCXA146VP],

MCX. MCXA156VFT, MCXA156VLH, MCXA156VLL, MCXA156VMP, MCXA156VP],
MCXA144VFT, MCXA144VLH, MCXA144VLL, MCXA144VMP, MCXA144VP]J,
MCXA145VFT, MCXA145VLH, MCXA145VLL, MCXA145VMP, MCXA145VP],
MCXA154VFT, @ MCXA154VLH, MCXA154VLL, MCXA154VMP, MCXA154VP],
MCXA155VFT, MCXA155VLH, MCXA155VLL, MCXA155VMP, MCXA155VP]

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.

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

MCUXSDKUSBSUG) for more information.

Motor Control Software (ACIM, BLDC, PMSM)

MCU Boot Open source MCU Bootloader.

LVGL LVGL Open Source Graphics Library

LittleFS LittleFS filesystem stack

Motor control examples.

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.

emWin The MCUXpresso SDK is pre-integrated with the SEGGER emWin GUI middleware. The
AppWizard provides developers and designers with a flexible tool to create stunning user inter-

face applications, without writing any code.

Release contents

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

Deliverable

Location

Boards

Demo Applications

Driver Examples

elQ examples

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

CMSIS drivers

Peripheral drivers

Toolchain linker files and startup code

Utilities such as debug console

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

RTOS

Release Notes, Getting Started Document and other
documents

Tools such as shared cmake files

Middleware

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

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

INSTALL_DIR/components

INSTALL_DIR/rtos

INSTALL_DIR/docs

INSTALL_DIR/tools
INSTALL_DIR/middleware

1.4. Release Notes
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Known Issues

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

Cannot add SDK components into FreeRTOS projects

It is not possible to add any SDK components into FreeRTOS project using the MCUXpresso IDE
New Project wizard.

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

AOI

[2.0.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.1]
* Bug Fixes
— MISRA C-2012 issue fixed: rule 10.8, 2.2.
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[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
» Tix default CONTROL values

[2.1.1]
* Remove bit CONTROL[CONTROL_CTRL)].

[2.1.0]
* Rename CWT to CDOG.

[2.0.2]
* Fix MISRA-2012 issues.

[2.0.1]

* Fix doxygen issues.

[2.0.0]

¢ Initial version.

CLOCK

[2.0.0]

 Initial version.

MCX _CMC

[2.3.0]
* Improvements

— Added macros to support some device have BSR_SCR bit field.
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[2.2.3]
* Improvements
— Clear SCB SCR[SLEEPDEEP] bitfield after wakeup.

[2.2.2]
* Improvements
— Fixed the violation of MISRA C-2012 rules.

[2.2.1]
* Improvements

— Updated _cmc_system_reset_interrupt_enable, _cmc_system_reset_interrupt_flag and
_cmc_system_reset_sources to support new added bit field.

* Bug Fixes

- Fixedissuein CMC_PowerOffSRAMAlIMode() and CMC_PowerOffSRAMLowPowerOnly()
which overwrite reserved bit fields.

[2.2.0]
* Improvements

— Added feature macro “FSL_FEATURE_MCX_CMC_HAS_NO_FLASHCR_WAKE” to sup-
port some devices where FLASHCR[WAKE] is reserved.

[2.1.0]
* Improvements

— Added macros to support some devices(such as MCXA family) that only support one
power domain.

[2.0.0]

 Initial version.

COMMON

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

[2.5.0]
* New Features

— Added new APIs InitCriticalSectionMeasurementContext, DisableGlobalIRQExX and En-
ableGloballRQEX so that user can measure the execution time of the protected sections.
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[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 platforms.
[2.3.0]

* Improvements

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

[2.2.10]
* Bug Fixes

— Fixed the ATOMIC macros build error in cpp files.
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[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.

[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.
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[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.
[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.

1.5. ChangeLog 77



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.0.1]
* Improvements
— Removed the implementation of LPC8XX Enable/DisableDeepSleepIRQ() function.

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

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

[2.0.0]

 Initial version.

CRC

[2.0.4]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.0.3]
* Bug fix:
— Fix MISRA issues.
[2.0.2]
* Bug fix:
— Fix MISRA issues.
[2.0.1]
* Bug fix:
— DATA and DATALL macro definition moved from header file to source file.
[2.0.0]

 Initial version.

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.
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[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.

[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.
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[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.

DAC

[2.1.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules.
[2.1.0]

* New Features
— Added support for period trigger mode.
— Added support for sync trigger between dac instances.
— Added support for configuring DAC sync cycles.
— Added support for internal reference current selection.

— Enabled buffer mode manually for K4 series board.

[2.0.2]
* Bug Fixes
— Fixed MISRA C-2012 rule 10.3 and rule 17.7.
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[2.0.1]
* New Features

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

[2.0.0]

 Initial version.

EDMA

[2.10.6]
* Improvements

— Add macro FSL_FEATURE_EDMA_HAS_EDMA_TCD_CLOCK_ENABLE to enable tcd
clocks in EDMA_Init function.

[2.10.5]
* Bug Fixes

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

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

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

[2.10.3]
* Bug Fixes

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

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

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

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

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

[2.9.2]
* Improvements

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

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

* Improvements

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

— Fixed the variable type definition error issue.

— Fixed doxygen warning.

— Fixed violations of MISRA C-2012 rule 18.1.

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

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

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

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

[2.6.0]
* Improvements

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

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

* Improvements

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

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

* Bug Fixes

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

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

— Fixed the channel mux configuration not compatible issue.

— Fixed the out of bound access in function EDMA_DriverIRQHandler.

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

* Improvements

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

* Bug Fixes

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

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

¢ Improvements

— Added api EDMA_EnableContinuousChannelLinkMode to support continuous link
mode.

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

— Added api EDMA_EnableChannelMinorLoopMapping for minor loop offset feature.

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

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

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

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

[2.3.0]
* Improvements

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

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

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

[2.2.0]
* Improvements

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

[2.1.9]
* Bug Fixes

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

— Fixed MISRA issue: Rule 10.7 in function EDMA_EnableAsyncRequest.

[2.1.8]
* Bug Fixes

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

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

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

[2.1.5]
* Improvements

— Improved EDMA IRQ handler to support half interrupt feature.

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

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

[2.1.1]
* Improvements

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

— Updated and corrected some related comments in the EDMA_HandleIRQ API and
edma_handle_t struct.
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[2.1.0]
* Improvements

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

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

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

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

« Initial version.

EIM

[2.0.1]
¢ Improvements
— Update driver to support fewer channel.
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3.
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[2.0.0]

 Initial version.

EQDC

[2.3.1]
* Bug Fix
* Fixed CTRL2[CMODE] field overwritten in API EQDC_Init.

[2.3.0]
* Improvements

* Add feature macro to support platforms which do not have compare interrupt.

[2.2.3]
* Bug Fix

* Clear Revolution Counter Register(REV) in init function to prevent its value not equal to
zero after reset.

[2.2.2]
* Improvements

* Release peripheral from reset if necessary in init function.

[2.2.1]
* Bug Fix
 Fixed violations of the MISRA C-2012 rules 20.9.

[2.2.0]
* New features

» Supported the feature that the position counter to be initialized by Index Event Edge Mark.

[2.1.0]
* Bug Fix
* Fixed typo in interrupt enumeration values.
— Improvements
* Supported Count Direct Change interrupt.
* Removed unused parameter in user configuration.
* Supported ERRATA_051383 check, the CTRL[DMAEN] can’t be cleared.
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[2.0.1]
* Bug Fix
» TFixed violations of the MISRA C-2012 rules 10.3, 10.6, 10.8, 14.4, 16.4.

[2.0.0]

 Initial version.

ERM

[2.0.1]
* Improvements
— Update driver to support fewer channel.
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.3.

[2.0.0]

« Initial version.

FLEXCAN

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

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

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

[2.14.1]
* Bug Fixes

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

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

* Improvements
— Unified following API as same parameter and return value type:
* FLEXCAN_ GetMbStatusFlags
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* FLEXCAN_ ClearMbStatusFlags
* FLEXCAN_ EnableMblInterrupts
* FLEXCAN_ DisableMblnterrupts
— Add workaround for ERR050443 and ERR052403.

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

— Simplify API FLEXCAN_ DriverDatalRQHandler implementation by remove parameter
type.

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

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

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

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

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

— Replace  macro FSL_FEATURE_FLEXCAN_HAS_NO_WAKMSK _SUPPORT  with
FSL_FEATURE_FLEXCAN_HAS_NO_SLFWAK _ SUPPORT.

— Replace macro FSL_FEATURE_FLEXCAN_HAS_NO_WAKSRC_SUPPORT with
FSL_FEATURE_FLEXCAN_HAS_GLITCH_FILTER.

* Bug Fixes

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

— Fixed interrupt flag helper macro typo issue.

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

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

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

[2.13.1]
* Improvements

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

— Support payload endianness selection feature.

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

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

[2.11.8]
* Improvements

— Synchronize flexcan driver update on s32z platform.

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

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

— Release peripheral from reset if necessary in init function.

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

[2.11.2]
* Bug Fixes

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

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

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

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

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

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

[2.9.2]
* Bug Fixes

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

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

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

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

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

— Remove unreachable code from timing calculates APIs.

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

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

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

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

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

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

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

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

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

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

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

[2.8.6]
* Bug Fixes

» Fix Coverity overrun issues in fsl_flexcan_edma driver.

[2.8.5]
* Improvements

— Make driver aarch64 compatible.

[2.8.4]
* Bug Fixes

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

* Improvements
— Update config configuration.

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

— Simplified the algorithm in CAN FD improved timing APIs.

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

* Improvements
— Update config configuration.

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

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

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

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

% FLEXCAN_SetPNConfig

* FLEXCAN_GetPNMatchCount

# FLEXCAN_ReadPNWakeUpMB
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— Added support for Enhanced Rx FIFO.

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

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

* FLEXCAN_CalculateImprovedTimingValues.
# FLEXCAN_FDCalculateImprovedTimingValues.

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

[2.6.2]
* Improvements

— Add CANFD frame data length enumeration.

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

* Improvements
— Enable CANFD ISO mode in FLEXCAN_FDInit API.

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

— Implementation memory error control in FLEXCAN_Init APL

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

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

*

* FLEXCAN_EnableMemoryErrorinterrupts
% FLEXCAN_DisableMemoryErrorInterrupts
* Bug Fixes
— Fixed the issue of sent duff CAN frame after call FLEXCAN_FDInit() APL
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[2.5.2]
* Bug Fixes
— Fixed the code error issue and simplified the algorithm in improved timing APIs.

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

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

— Pass EsrStatus to callback function when kStatus_FLEXCAN_ErrorStatus is comming.

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

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

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

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

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

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

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

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

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

* Improvements

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

# FLEXCAN_PrepareTransfConfiguration

* FLEXCAN_StartTransferDatafromRxXFIFO
— Added new API for FLEXCAN driver.

* FLEXCAN_GetTimeStamp

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

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

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

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

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

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

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

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

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

- Implementation for improved timing API by baud rate.

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

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

* Improvements

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

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

* Improvements

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

[2.2.1]
* Improvements
— Separated CANFD initialization API.

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

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

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

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

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

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

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

[2.0.0]

« Initial version.

FLEXCAN_EDMA

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

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

* Bug Fixes

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

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

FLEXIO

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

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

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

[2.2.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.2.1]
* Improvements

— Added doxygen index parameter comment in FLEXIO_SetClockMode.

[2.2.0]
* New Features

— Added new APIs to support FlexIO pin register.

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

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

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

[2.0.2]
* Improvements

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

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

100 Chapter 1. FRDM-MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.0.1]
* Bug Fixes

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

FLEXIO_I2C

[2.6.1]
* Bug Fixes

— Fixed coverity issues

[2.6.0]
* Improvements

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

[2.5.1]
* Improvements

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

[2.5.0]
* Improvements

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

[2.4.0]
* Improvements

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

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

[2.3.0]
* Improvements

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

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

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

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

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

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

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

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

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

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

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

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

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

* Improvements

[2.1.2]

— Changed the prototype of FLEXIO_I2C_Masterlnit to return kStatus_Success if

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

* Bug Fixes

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

high baudrate.

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

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

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

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

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

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

* New Features

— Added Transfer prefix in transactional APIs.

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

FLEXIO_I2S

[2.2.2]

* Bug Fixes

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

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

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

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

[2.1.6]
* Bug Fixes

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

[2.1.5]
* Bug Fixes

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

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

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

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

* New Features
— Added Transfer prefix in transactional APIs.

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

FLEXIO_I2S_EDMA

[2.1.9]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 12.4.
[2.1.8]

* Improvements
— Applied EDMA ERRATA 51327.

FLEXIO_MCU_LCD

[2.3.0]
* New Features

— Supported passing an extra user defined parameter to GPIO functions to control the
CS/RS/RDWR pin signal.

[2.2.0]
* Improvements

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

[2.1.0]
* New Features

— Supported transmit only data without command.
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[2.0.8]
* Bug Fixes

— Fixed bug that FLEXIO_MCULCD_Init return kStatus_Success even with invalid param-
eter.

— Fixed glitch on WR, that when initially configure the timer pin as output, or change the
pin back to disabled, the pin may be driven low causing glitch on bus. Configure the
pin as bidirection output first then perform a subsequent write to change to output or
dsiabled to avoid the issue.

[2.0.6]
* Bug Fixes

— Fixed MISRA 10.4 issues when FLEXIO_MCULCD_DATA_BUS_WIDTH defined as signed
value.

[2.0.5]

* Improvements
— Changed FLEXIO_MCULCD_WriteDataArrayBlocking’s data parameter to const type.

[2.0.4]
* Bug Fixes
— Fixed MISRA 10.4 issues.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1, 10.3, 10.4, 10.6, 14.4, 17.7.

[2.0.2]
* Improvements
— Unified component full name to FLEXIO_MCU_LCD (EDMA) driver.

[2.0.1]
* Bug Fixes
— The following modification to support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer configuration instead of dis-
abling module and clock.
* Updated module Enable APIs to only support enable operation.
[2.0.0]

 Initial version.
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FLEXIO_MCU_LCD_EDMA

[2.0.6]
* New Features

— Supported passing an extra user defined parameter to GPIO functions to control the
RDWR pin signal.

[2.0.5]
* New Features

— Supported transmit only data without command.

[2.0.4]
* Bug Fixes
— Fixed MISRA 10.4 issues.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1, 10.3, 10.4, 10.6, 14.4, 17.7.

[2.0.2]
* Improvements

— Unified component full name to FLEXIO_MCU_LCD (EDMA) driver.

[2.0.1]
* Bug Fixes
— The following modification to support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer configuration instead of dis-
abling module and clock.
* Updated module Enable APIs to only support enable operation.
[2.0.0]

« Initial version.

FLEXIO_SPI

[2.4.2]
* Bug Fixes

— Fixed FLEXIO__SPI_ MasterTransferBlocking and FLEXIO__SPI_ MasterTransferNonBlocking
issue in CS continuous mode, the CS might not be continuous.
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[2.4.1]
* Bug Fixes
— Fixed coverity issues
[2.4.0]

* Improvements

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

[2.3.5]
* Improvements

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

[2.3.4]
* Bug Fixes

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

[2.3.3]
* Bugfixes

— Fixed cs-continuous mode.

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

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

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

— Fixed wrong byte order of rx data if transfer width is 16 bit, since the we use shifter
buffer bit swapped/byte swapped register to read in received data, so the high byte
should be read from the high bits of the register when MSB.
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[2.2.1]
* Bug Fixes
— Fixed bug in FLEXIO_SPI_MasterTransferAbortEDMA that when aborting EDMA trans-
fer EDMA_AbortTransfer should be used rather than EDMA_StopTransfer.
[2.2.0]

* Improvements

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

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

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

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

[2.1.2]
* Bug Fixes
— The following modification support FlexIO using multiple instances:
* Removed FLEXIO_Reset API in module Init APIs.
* Updated module Deinit APIs to reset the shifter/timer config instead of disabling
module/clock.
* Updated module Enable APIs to only support enable operation.
[2.1.1]
* Bug Fixes

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

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

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

* Improvements
— Added #ifndef/#endif to allow users to change the default TX value at compile time.
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[2.1.0]
* New Features
— Added Transfer prefix in transactional APIs.
— Added transferSize in handle structure to record the transfer size.
* Bug Fixes

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

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

FLEXIO_UART

[2.6.3]
* Bug Fixes

— Fixed coverity issues

[2.6.2]
* Bug Fixes

— Fixed coverity issues

[2.6.1]
* Improvements

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

[2.6.0]
* Improvements

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

[2.5.1]
* Improvements

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

[2.5.0]
¢ Improvements
— Added API FLEXIO_UART FlushShifters to flush UART fifo.
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[2.4.0]
* Improvements
— Use separate data for TX and RX in flexio_uart_transfer_t.
* Bug Fixes

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

[2.3.0]
* Improvements

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

* Bug Fixes

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

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

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

[2.1.5]
* Improvements

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

[2.1.4]
* Improvements

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

1.5. ChangeLog 111



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

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

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

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

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

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

[2.1.1]
* Bug Fixes

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

[2.1.0]

* New Features

— Added Transfer prefix in transactional APIs.

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

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

FLEXIO_UART_EDMA

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

FREQME

[2.1.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.1]
» Fixed MISRA issues.

[2.1.0]

* Updated register name.

[2.0.0]

 Initial version.

GLIKEY

[2.0.1]

* Implement INIT state recovery from the LOCKED state after a reset when the previous index
was locked.

[2.0.0]

« Initial version.

GPIO

[2.8.2]
* Bug Fixes

— Fixed COVERITY issue that GPIO_GetInstance could return clock array overflow values
due to GPIO base and clock being out of sync.

[2.8.1]
* Bug Fixes
— Fixed CERT INT31-C issues.
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[2.8.0]
* Improvements

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

[2.8.0]
* Improvements

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

— Remove support for API GPIO_GetPinsDMARequestFlags with GPIO_ISFR_COUNT <= 1.

[2.7.3]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.7.2]
* New Features

— Support devices without PORT module.

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

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

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

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

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

114 Chapter 1. FRDM-MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.5.2]
* Improvements

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

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

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

[2.4.1]
* Improvements

— Improved GPIO_CheckAttributeBytes() function to support 8 bits width GACR register.

[2.4.0]
* Improvements
— API interface added:

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

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

* Improvements

— Removed deprecated APIs.

[2.3.0]
* New Features

— Updated the driver code to adapt the case of interrupt configurations in GPIO module.
New APIs were added to configure the GPIO interrupt settings if the module has this
feature on it.
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[2.2.1]
* Improvements
— APl interface changes:

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

[2.1.1]
* Improvements
— APIinterface changes:
* Added an API for the check attribute bytes.

[2.1.0]
* Improvements
— APl interface changes:
* Added “pins” or “pin” to some APIS’ names.

* Renamed “_PinConfigure” to “GPIO_PinInit”.

I3C

[2.14.1]
* Improvements

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

[2.14.0]
* Improvements

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

— Deleted duplicated busy check in I3C_MasterStart function.

[2.13.1]
* Bug Fixes

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

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

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

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

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

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

— Provided the method to set global macro I3C_MAX_DEVCNT to determine how many
device addresses ENTDAA can allocate at one time.

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

[2.12.0]
* Improvements

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

* Bug Fixes

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

[2.11.1]
* Bug Fixes

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

— Fixed the slow clock calculation issue.

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

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

[2.10.8]
* Improvements

- Support more instances.

[2.10.7]
* Improvements

— Fixed the potential compile warning.
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[2.10.6]
* New features
— Added the I3C private read/write with 0x7E address as start.

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

[2.10.4]
* Improvements

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

[2.10.3]
* Improvements

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

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

* New features
— Added I3C extended IBI data support.

[2.9.0]
* Improvements

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

[2.8.2]
* Improvements

— Fixed the build warning due to armgcc strict check.
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[2.8.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.
[2.8.0]

* Improvements

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

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

* Fixed the CCM problem in file fsl_i3c.c.

» Fixed the FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND usage issue in
I3C_GetDefaultConfig and I3C_Init.

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

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

— I3C_GetIBIType
— I3C_GetIBIAddress
— I3C_SlaveCheckAndClearError

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

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

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

[2.5.4]

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

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

[2.5.3]

* Updated driver for new feature FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH and
FSL_FEATURE_I3C_HAS NO_SCONFIG_IDRAND.
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[2.5.2]
» Updated driver for new feature FSL._FEATURE_I3C_HAS_NO_MERRWARN_TERM.

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

[2.5.1]

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

[2.5.0]

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

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

» Fixed MISRA 2012 violation of rule 10.3, 10.7.

[2.4.0]
* Bug Fixes
— Fixed KkI3C_SlaveMatchedFlag interrupt is not properly handled in
I3C_SlaveTransferHandleIRQ when it comes together with interrupt
KkI3C_SlaveBusStartFlag.
— Fixed the inaccurate I12C baudrate calculation in I3C_MasterSetBaudRate.
— Added new API I3C_MasterGetIBIRules to get registered IBI rules.
— Added new variable isReadTerm in struct _i3c_master_handle for transfer state routine
to check if MCTRL.RDTERM is configured for read transfer.
— Changed to emit Auto IBI in transfer state routine for slave start flag assertion.
— Fixed the slave maxWriteLength and maxReadLength does not be configured into
SMAXLIMITS register issue.
— Fixed incorrect state for IBI in I3C master interrupt transfer IRQ handle routine.
— Added isHotJoin in i3c_slave_config_t to request hot-join event during slave init.
[2.3.2]
* Bug Fixes
- Fixed violations of the MISRA C-2012 rules 8.4, 17.7.
— Fixed incorrect HotJoin event index in I3C_GetIBIType.
[2.3.1]
* Bug Fixes

— Fixed theissue that call of I3C_MasterTransferBlocking/I3C_MasterTransferNonBlocking
fails for the case which receive length 1 byte of data.

— Fixed the issue that STOP signal is not sent when NAK status is detected during execu-
tion of I3C_MasterTransferBlocking function.
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[2.3.0]
* Improvements

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

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

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

[2.2.0]
* Bug Fixes
— Fixed the issue that I3C transfer size limit to 255 bytes.
[2.1.2]
* Bug Fixes
— Reset default hkeep value to kI3C_MasterHighKeeperNone in
I3C_MasterGetDefaultConfig
[2.1.1]
* Bug Fixes
- Fixed incorrect FIFO reset operation in I3C Master Transfer APIs.
— Fixed i3c slave IRQ handler issue, slave transmit could be underrun because tx FIFO is
not filled in time right after start flag detected.
[2.1.0]

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

[2.0.0]

« Initial version.

I3C_EDMA

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

— Used linked EDMA to transfer all I3C subaddress and data without handling of inter-
mediate states, simplifying code logic.
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— Prepare DMA before I3C START to ensure there’s no time delay between START and
transmitting data.

— Added the MCTRLDONE flag check after START and STOP request to ensure all states

are handled properly.
[2.2.9]
* Bug Fixes
— Fixed MISRA issue rule 11.3.
— Added the master control done flag waiting code after STOP in case the bus is not idle
when transfer function finishes.
[2.2.8]

* Improvements

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

* Bug Fixes

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

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

[2.2.6]
* New features
— Added the I3C private read/write with 0X7E address as start.

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

[2.2.4]
* Bug Fixes

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

[2.2.3]
* Bug Fixes

- Fixed issue that slave polulates the last byte when Tx FIFO may be full.
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[2.2.2]
* Bug Fixes
— Fixed I3C MISRA issue rule 10.4, 11.3.

[2.2.1]
* Bug Fixes

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

* Improvements

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

[2.2.0]
* Improvements

— Deleted legacy IBI data request code.

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

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

[2.0.0]

 Initial version.

INPUTMUX

[2.0.9]
* Improvements

— Use INPUTMUZX_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.
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[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.

[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.

LPADC

[2.9.3]
* Improvements

— Add timeout for while loop code.

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

* Improvements

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

— Fixed function LPADC_GetConvResult() issue.

— Fixed function LPADC_SetConvCommandConfig() bugs.

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

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

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

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

— Removed some useless macros.

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

* Improvements

— Updated the use of macros in the driver code.

[2.6.0]
* Improvements

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

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

— Added API to set offset calibration mode.

— Added configuration of alternate channel.

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

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

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

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

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

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

* Improvements

— Added missing items to enable trigger interrupts.

[2.4.0]
* New features

— Added APIs to get/clear trigger status flags.

[2.3.0]
* Improvements

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

[2.2.1]
* Improvements

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

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

[2.2.0]
* New Feature

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

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

— Used feature to segregate the new item KLPADC_TriggerPriorityPreemptSubsequently.

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

— Improved the usage of macros and removed invalid macros.

[2.0.2]
* Improvements

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

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

« Initial version.

LPCMP

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

[2.3.1]
* Improvements

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

% Functional clock source selection.

*

DAC high power mode selection.

* Round Robin clock source selection.

*

Round Robin trigger source selection.

*

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

#* Round Robin internal trigger configuration.

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

* New Feature

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

[2.1.2]
* New Feature

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

[2.1.1]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.0]
* New Features:

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

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

[2.0.1]

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

[2.0.0]

« Initial version.

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

* New Feature
— Added common IRQ handler entry LPI2C_DriverIRQHandler.

[2.5.7]
* Improvements

— Added support for separated IRQ handlers.

[2.5.6]
* Improvements

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

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

* Improvements
— Added handler for LPI2C7 and LPI2C8.

[2.5.2]

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

[2.5.1]

* Bug Fixes

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

— Release peripheral from reset if necessary in init function.

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

[2.4.1]
* Improvements

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[2.2.0]

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

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

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

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

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

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

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

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

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

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

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

[2.1.3]
* Improvements

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

— Added LPI2C_MasterTransferBlocking API.

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

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

[2.0.0]

« Initial version.
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LPI2C_EDMA

[2.4.4]
* Improvements

— Added support for 2KB data transfer

[2.4.3]
* Improvements

— Added support for separated IRQ handlers.

[2.4.2]
¢ Improvements

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

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

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

* New Feature
— Added common IRQ handler entry LPSPI_DriverIRQHandler.

[2.6.10]
* Improvements

— Conditionally compile interrupt handling code to solve the problem of using this driver
on CPU cores that do not support interrupts.
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[2.6.9]
* Bug Fixes
— Fixed reading of TCR register
— Workaround for errata ERR050606
[2.6.8]
* Bug Fixes
— Fixed build error when SPI_RETRY TIMES is defined to non-zero value.
[2.6.7]
* Bug Fixes
— Fixed the txData from void * to const void * in transmit API _lpspi_master_handle and
_lpspi_slave_handle.
[2.6.6]
* Bug Fixes
— Added LPSPI register init in LPSPI_MasterInit incase of LPSPI register exist.
[2.6.5]

* Improvements

— Introduced FSL,_ FEATURE_LPSPI_HAS_NO_PCSCFG and FSL,_FEATURE_LPSPI_HAS_NO_MULTI_WIDTE
for conditional compile.

— Release peripheral from reset if necessary in init function.

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

[2.6.3]
* Hot Fixes
— Added macro switch in function LPSPI_Enable about ERRATA051472.

[2.6.2]
* Bug Fixes
— Disabled Ipspi before LPSPI_MasterSetBaudRate incase of LPSPI opened.

[2.6.1]
* Bug Fixes

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

e Improvements

— Moved the configuration of registers for the 3-wire Ipspi mode to the LPSPI_MasterInit
and LPSPI_Slavelnit function.

[2.4.5]
* Improvements

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

[2.4.4]
* Bug Fixes

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

* Improvements

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

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

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

[2.3.0]
* New Features

— Supported the master configuration of sampling the input data using a delayed clock
to improve slave setup time.

[2.2.1]
* Bug Fixes

— Fixed bug in LPSPI_SetPCSContinous when disabling PCS continous mode.

[2.2.0]
* Bug Fixes

— Fixed bug in 3-wire polling and interrupt transfer that the received data is not correct
and the PCS continous mode is not working.
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[2.1.0]
* Improvements

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

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

* Bug Fixes

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

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

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

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

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

[2.0.4]
* Bug Fixes
— Fixed in LPSPI_MasterTransferBlocking that master rxfifo may overflow in stall con-
dition.
— Eliminated IAR Pa082 warnings.
— Fixed MISRA issues.
* Fixed rules 10.1, 10.3, 10.4, 10.6, 11.9, 14.2, 14.4, 15.7, 17.7.
[2.0.3]
* Bug Fixes

— Removed LPSPI_Reset from LPSPI_MasterInit and LPSPI_Slavelnit, because this API
may glitch the slave select line. If needed, call this function manually.
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[2.0.2]
* New Features

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

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

[2.0.1]
* Bug Fixes

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

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

* Optimization

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

[2.0.0]

 Initial version.

LPSPI_EDMA

[2.4.7]
* Bug Fixes
— Add macro LPSPI_ALIGN_TCD_SIZE_MASK to align an address to edma_tcd_t size.

[2.4.6]
* Improvements

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

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

* Improvements

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

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

[2.4.2]
* Improvements

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

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

[2.4.0]
* Improvements

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

LPTMR

[2.2.1]
* Bug Fixes
— Fix CERT INT31-C issues.

[2.2.0]
* Improvements

— Updated lptmr_prescaler_clock_select_t, only define the valid options.

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

[2.1.0]
* Improvements
- Implement for some special devices’ not supporting for all clock sources.
* Bug Fixes

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

* Improvements

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

[2.0.0]

« Initial version.

LPUART

[2.9.1]
* Bug Fixes

— Fixed coverity issues.

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

[2.8.3]
* Improvements

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

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

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

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

[2.7.7]
* Bug Fixes
— Fixed the bug that baud rate calculation overflow when srcClock_Hz is 528MHz.

[2.7.6]
* Bug Fixes

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

[2.7.5]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.7.4]
* Improvements

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

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

[2.7.2]
* Bug Fix

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

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

[2.7.0]
* Improvements

— Split some functions, fixed CCM problem in file fsl_lpuart.c.
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[2.6.0]
* Bug Fixes
— Fixed bug that when there are multiple lpuart instance, unable to support different
ISR.
[2.5.3]
* Bug Fixes
— Fixed comments by replacing unused status flags KLPUART_NoiseErrorInRxDataRegFlag
and KkLPUART ParityErrorInRxDataRegFlag with KLPUART_NoiseErrorFlag and
KLPUART_ParityErrorFlag.
[2.5.2]
* Bug Fixes

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

* Improvements

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

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

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

[2.5.0]
* Bug Fixes

— Added missing interrupt enable masks KLPUART MatchlInterruptEnable and
KLPUART_Match2InterruptEnable.

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

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

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

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

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

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

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

* New Features

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

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

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

* New Features

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

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

* Improvements

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

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

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

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

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

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

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

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

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

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

* Improvements
— Added hardware flow control function support.

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

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

[2.2.3]
* Improvements

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

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

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

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

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

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

[2.1.0]
* Improvements

— Update transactional APIs.

LPUART_EDMA

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

OPAMP

[2.2.1]
* Improvements
— Fiexed CERT-C issues.
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[2.2.0]
* Improvements

— Added OPAMP positive port gain and negative gain configuration functions.

[2.1.2]
* Improvements

— Release peripheral from reset if necessary in init function.

[2.1.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules.
[2.1.0]

* Improvements
— Updated opamp driver code, supports devices MCXN947 and MCXN548.
— Added OPAMP_EnableRefBuffer() API to control bias voltage input buffer.
— Added OPAMP_EnableTriggerMode() API to control OPAMP trigger mode.

[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.
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[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.

[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.
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[2.0.0]

 Initial version.

PORT
[2.5.1]
* Bug Fixes
— Fix CERT INT31-C issues.
[2.5.0]
* Bug Fixes
— Correct the kPORT_MuxAsGpio for some platforms.
[2.4.1]
* Bug Fixes
— Fixed the violations of MISRA C-2012 rules: 10.1, 10.8 and 14.4.
[2.4.0]

* New Features

— Updated port_pin_config_t to support input buffer and input invert.

[2.3.0]
* New Features
— Added new APIs for Electrical Fast Transient(EFT) detect.
— Added new API to configure port voltage range.

[2.2.0]
* New Features
— Added new api PORT_EnablePinDoubleDriveStrength.

[2.1.1]
* Bug Fixes
— Fixed the violations of MISRA C-2012 rules: 10.1,10.4011.3011.8, 14.4.
[2.1.0]

* New Features

— Updated the driver code to adapt the case of the interrupt configurations in GPIO mod-
ule. Will move the pin configuration APIs to GPIO module.
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[2.0.2]
* Other Changes

— Added feature guard macros in the driver.

[2.0.1]
* Other Changes
— Added “const” in function parameter.

— Updated some enumeration variables’ names.

PWM

[2.9.0]
* Improvements
— Support PWMX channel output for edge aligned PWM.
— Forbid submodule 0 counter initialize with master sync and master reload mode.
— Clarify kPWM_ BusClock meaning.
— Verify pulseCnt within 65535 when update period register.

[2.8.4]
* Improvements

— Support workaround for ERR051989. This function helps realize no phase delay be-
tween submodule 0 and other submodule.

[2.8.3]
* Bug Fixes
- Fixed MISRA C-2012 Rule 15.7

[2.8.2]
* Bug Fixes
- Fixed warning conversion from ‘int’ to ‘uint16_t’ on API PWM_Init.

— Fixed warning unused variable ‘reg’ on API PWM_SetPwmForceOutputToZero.

[2.8.1]
* Improvements

— Release peripheral from reset if necessary in init function.
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[2.8.0]
* Improvements

— Added API PWM_UpdatePwmPeriodAndDutycycle to update the PWM signal’s period
and dutycycle for a PWM submodule.

— Added API PWM_SetPeriodRegister and PWM_SetDutycycleRegister to merge dupli-
cate code in API PWM_SetupPwm, PWM_UpdatePwmDutycycleHighAccuracy and
PWM_UpdatePwmPeriodAndDutycycle

[2.7.1]
* Improvements
— Supported UPDATE_MASK bit in MASK register.

[2.7.0]
* Improvements
— Supported platforms which don’t have Capture feature with channel A and B.
— Supported platforms which don’t have Submodule 3.

— Added assert function in AP PWM_SetPhaseDelay to prevent wrong argument.

[2.6.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rules: 10.3.
[2.6.0]

* Improvements

— Added API PWM_SetPhaseDelay to set the phase delay from the master sync signal of
submodule 0.

— Added API PWM_SetFilterSampleCountthe to set number of consecutive samples that
must agree prior to the input filter.

— Added API PWM_SetFilterSamplePeriod to set set the sampling period of the fault pin

input filter.
[2.5.1]
* Bug Fixes
- Fixed MISRA C-2012 rules: 10.1, 10.3, 10.4, 10.6 and 10.8.
— Fixed the issue that PWM_UpdatePwmDutycycle() can’t update duty cycle status value
correct.
[2.5.0]

* Improvements
— Added API PWM_SetOouputToldle to set pwm channel output to idle.

— Added API PWM_GetPwmChannelState to get the pwm channel output duty cycle
value.
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— Added API PWM_SetPwmForceOutputToZero to set the pwm channel output to zero
logic.

— Added API PWM_SetChannelOutput to set the pwm channel output state.
— Added API PWM_SetClockMode to set the value of the clock prescaler.

— Added API PWM_SetupPwmPhaseShift to set PWM which a special phase shift and 50%
duty cycle.

— Added API PWM_SetVALxValue/PWM_GetVALxValue to set/get PWM VALs registers
values directly.

[2.4.0]
* Improvements

— Supported the PWM which can’t work in wait mode.

[2.3.0]
* Improvements
— Add PWM output enable&disbale API for SDK.
* Bug Fixes

— Fixed changing channel B configuration when parameter is kPWM_PWMX and PWMX
configuration is not supported yet.

[2.2.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rules: 10.3, 10.4.
* Bug Fixes
— Fixed the issue that PWM drivers computed VAL1 improperly.
* Improvements

— Updated calculation accuracy of reloadValue in dutyCycleToReloadValue function.

[2.2.0]
* Improvements

— Added new enumeration and two APIs to support enabling and disabling one or more
PWM output triggers.

— Added a new function to make the most of 16-bit resolution PWM.
— Added one API to support updating fault status of PWM output.

— Added one API to support PWM DMA write request.

— Added three APIs to support PWM DMA capture read request.

— Added one API to support get default fault config of PWM.

— Added one API to support setting PWM fault disable mapping.
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[2.1.0]
* Improvements

— Moved the configuration of fault input filter into a new API to avoid be initialized mul-
tiple times.

* Bug Fixes
— MISRA C-2012 issue fixed.

* Fix rules, containing: rule-10.2, rule-10.3, rule-10.4, rule-10.7, rule-10.8, rule-14.4,

rule-16.4.
[2.0.1]
* Bug Fixes
— Fixed the issue that PWM submodule may be initialized twice in function
PWM_SetupPwm().
[2.0.0]

 Initial version.

RESET

[2.4.0]
* Improvements
— Add RESET_ReleasePeripheralReset API.

[2.0.0]

 Initial version.

ROMAPI
[2.0.1]
* Add ROMAPI_BASE feature to support MCXA276.

[2.0.0]

 Initial version.

MCX_SPC

[2.8.1]
* Improvements

- Fixed cert_int31_c_violation of SPC_GetVoltageDetectStatusFlag(),
SPC_GetExternalDomainsStatus() and SPC_SetDCDCBurstConfig.
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[2.8.0]
* New Features

— Updated @ MCX_SPC driver for compatibility with  SoCs  without
PD_STATUS[PWR_REQ_STATUS].

[2.7.0]
* New Features

— Added new function to unretain RAM array.

[2.6.0]
* Bug Fixes
— The enumeration kSPC_DeepPowerDownWithSysClockOff should be 0x8U.
* New Features

— Added functions to get the last low-power mode that the power domain requested.

[2.5.0]
* Improvements

— Updated SPC_SetLowPowerModeCoreLDORegulatorConfig() with adding check that
LP_CFG[CORELDO_VDD_LVL] only be updated when CORELDO is in normal driver
strength in active mode.

— Updated SPC_SetLowPowerModeRegulatorsConfig() with adding check the if DCDC
voltage level set as retention mode, CORELDO low voltage detection must be disabled.

— Updated spc_analog_module_control with adding Opamp3 support.
* New Features

— Added functions to mask/unmask voltage detections in active mode.

[2.4.2]
* Improvements
— Fixed the violation of MISRA C-2012 rules.

[2.4.1]
* Improvements
— Fixed the violation of MISRA C-2012 rules.

[2.4.0]
* Improvements

— Refined APIs to set regulators, the input parameters will be check firstly before setting
register.

— Improved APIs’ document.

— Removed software check for DCDC’s settings since there is not hardware restrictions
for DCDC.
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— Added new APIs to check if glitch detector is enabled in active/low power mode.
— Added new APIs for DCDC burst feature, make it more flexible to use.
— Added new API to enable/disable DCDC bleed resistor.

— Set functions of VD_SYS_CFG[LVSEL] configuration as deprecated, since this bit filed is
reserved for all devices.

— Updated details of spc_core_ldo_voltage_level_t to align with description of latest RM,
added comments to reminder users that the retention voltage is reserved in some de-
vices.

[2.3.0]
* New Features

— Updated glitch detect API to support devices which do not have aGDET

[2.2.1]
* Bug Fixes
— Fixed an issue of SPC_SetActiveModeRegulatorsConfig() which will cause LVD in case
of setting DCDC and CORE LDO into higher voltage level.
[2.2.0]

* New Features

— Added some macros to support some devices(such as MCXA family) do not equipped
DCDC, SYS_LDO and so on.

— Added new function SPC_EnableSRAMLdOLowPowerModeIREF(),
SPC_TrimSRAMLdoRefVoltage(), SPC_EnableSRAMILdo() to support some devices(such
as MCXA family) that support control of SRAM_LDO.

— Fixed violation of MISRA C-2012 rule 17.7.

— Fixed an issue in SPC_SetLowPowerModeRegulatorsConfig() function that set AC-
TIVE_CFG register by mistake.

[2.1.0]
¢ Improvements
— Added new functions to set regulators’ voltage level and drive strength individually.

— Updated SPC_SetActiveModeRegulatorsConfig() and SPC_SetLowPowerModeRegulatorsConfig()
based on new added functions.

[2.0.1]
* Bug Fixes
— Fixed a bug that external burst not working properly.

— Fixed a bug that is SPC has VDD_DS the voltage is not configured correctly.
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[2.0.0]

 Initial version.

TRDC
[2.2.1]
* Bug Fixes:
— Fix MISRA violations.
[2.2.0]

* New Features:
— Supported SoCs that do not have all TRDC modules.

[2.1.0]
* Bug Fixes:
— Fix MISRA violations.
- Fixed wrong operation of domain mask in
TRDC_MrcDomainNseClear.
[2.0.0]

« Initial version.

TRDC_MbcNseClearAll

and

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.
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[2.0.1]

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

[2.0.0]

« Initial version.

MCX_VBAT

[2.3.1]
* Bug Fixes

— Fixed violations of MISRA C-2012 low impact rules.

[2.3.0]
* Improvements
— OSCCTLA[FINE_AMP_GAIN] is reserved, added new macro to support this change.
— Defined VBAT LDORAMC_RET in case of this macro is not defined in header file.
* Bug Fixes
— Fixed violaltions of MISRA C-2012 rule 10.8.

[2.2.0]
* Improvements

— Added macros to support some devices(such as MCXA family) that do not support OSC
control, LDO control, bandgap timer, and tamper.

[2.1.0]
* New features

— Added functions to support tamper and clock monitor.

[2.0.0]

 Initial version.

WAKETIMER

[2.0.1]
* Bug Fix
— MISRA C-2012 issue fixed: rule 8.2, 8.8, 10.1, 10.4.
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[2.0.0]

 Initial version.

WUU

[2.4.0]
* New Features
— Added WUU_ClearExternalWakeupPinsConfig() to clear settings of PDC and PE register.

[2.3.0]
* New Features
— Added WUU_ClearInternalWakeUpModulesConfig() to clear settings of DM and ME reg-

ister.
[2.2.1]
* Bug Fixes
— Fixed WUU_SetPinFilterConfig() unable to set edge detection of pin filter config.
— Fixed wrong macro used in WUU_GetPinFilterFlag() function.
[2.2.0]

* New Features

— Added the WUU_GetExternalWakeupPinFlag() and WUU_ClearExternalWakeupPinFlag()
function .

[2.1.0]
* New Features

— Added the WUU_GetModulelnterruptFlag() function to support the devices that
equipped MF register.

[2.0.0]

¢ Initial version.

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.

MCXA156

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 MCU Boot

mcuboot_opensource

1.7.2 FreeMASTER

freemaster

1.7.3 FreeRTOS

FreeRTOS

1.7.4 File systemFatfs

FatFs
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MCXA156

2.1 AOI: Crosshar AND/OR/INVERT Driver

void AOI_Init(AOI_Type *base)
Initializes an AOI instance for operation.

This function un-gates the AOI clock.
Parameters
* base — AOI peripheral address.
void AOIL_Deinit(AOI_Type *base)
Deinitializes an AOI instance for operation.
This function shutdowns AOI module.
Parameters
* base — AOI peripheral address.

void AOI_ GetEventLogicConfig(AOI_Type *base, aoi_event_t event, aoi_event_config_t *config)
Gets the Boolean evaluation associated.

This function returns the Boolean evaluation associated.

Example:

aoi__event__config t demoEventLogicStruct;

AOI_GetEventLogicConfig(AOI, kAOI_Event0, &demoEventLogicStruct);

Parameters
* base — AOI peripheral address.
* event — Index of the event which will be set of type aoi_event_t.
* config — Selected input configuration .

void AOI_SetEventLogicConfig(AOI_Type *base, aoi_event_t event, const aoi_event_config t
*eventConfig)

Configures an AOI event.

This function configures an AOI event according to the aoiEventConfig structure. This func-
tion configures all inputs (A, B, C, and D) of all product terms (0, 1, 2, and 3) of a desired
event.

Example:
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aoi__event_ config t demoEventLogicStruct;

demoEventLogicStruct. PTOAC = kAOI_InvInputSignal;

demoEventLogicStruct. PTOBC = kAOI_InputSignal;
demoEventLogicStruct. PTOCC = kAOI_LogicOne;
demoEventLogicStruct. PTODC = kAOI__LogicOne;

demoEventLogicStruct. PT1AC = kAOI_LogicZero;
demoEventLogicStruct. PT1BC = kAOI LogicOne;
demoEventLogicStruct. PT1CC = kAOI_LogicOne;
demoEventLogicStruct. PT1DC = kAOI_ LogicOne;

demoEventLogicStruct. PT2AC = kAOI_LogicZero;
demoEventLogicStruct. PT2BC = kAOI__LogicOne;
demoEventLogicStruct. PT2CC = kAOI _LogicOne;
demoEventLogicStruct. PT2DC = kAOI__LogicOne;

demoEventLogicStruct.PT3AC = kAOI_ LogicZero;
demoEventLogicStruct. PT3BC = kAOI_LogicOne;
demoEventLogicStruct. PT3CC = kAOI_LogicOne;
demoEventLogicStruct. PT3DC = kAOI_ LogicOne;

AOI_SetEventLogicConfig(AOI, kAOI_Event0, demoEventLogicStruct);

Parameters

* base — AOI peripheral address.

* event — Event which will be configured of type aoi_event_t.

* eventConfig — Pointer to type aoi_event_config_t structure. The user is re-
sponsible for filling out the members of this structure and passing the

pointer to this function.

FSL_AOI DRIVER_ VERSION

Version 2.0.2.

enum _aoi_input_ config

AOI input configurations.

The selection item represents the Boolean evaluations.

Values:

enumerator kAOI_LogicZero
Forces the input to logical zero.
enumerator kAOI_ InputSignal
Passes the input signal.
enumerator kAOI_ InvInputSignal
Inverts the input signal.

enumerator kAOI_ LogicOne
Forces the input to logical one.

enum _aoi_event
AOI event indexes, where an event is the collection of the four product terms (0, 1, 2, and

3) and the four signal inputs (A, B, C, and D).
Values:

enumerator kAOI Event0
Event 0 index
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enumerator kAOI Eventl
Event 1 index

enumerator kAOI Event2
Event 2 index
enumerator kAOI Event3
Event 3 index
typedef enum _aoi_input_config aoi_input_ config_t
AOI input configurations.
The selection item represents the Boolean evaluations.

typedef enum _aoi_event aoi_event_ t

AOI event indexes, where an event is the collection of the four product terms (0, 1, 2, and
3) and the four signal inputs (A, B, C, and D).

typedef struct _aoi_event_config aoi_ event_ config_t
AOI event configuration structure.

Defines structure _aoi_event_config and use the AOI_SetEventLogicConfig() function to
make whole event configuration.

AOI
AOI peripheral address

struct _aoi_event_ config
#include <fsl_aoi.h> AOI event configuration structure.

Defines structure _aoi_event_config and use the AOI_SetEventLogicConfig() function to
make whole event configuration.

Public Members
aoi_input_config t PTOAC
Product term 0 input A
aoi_input_config t PTOBC
Product term 0 input B
aoi_input_config t PTOCC
Product term 0 input C
aoi_input_config t PTODC
Product term 0 input D
aoi_input_config t PT1AC
Product term 1 input A
aoi_input_config t PT1BC
Product term 1 input B
aoi_input_config t PT1CC
Product term 1 input C
aoi_input_config t PT1DC
Product term 1 input D

aoi_input_config t PT2AC
Product term 2 input A
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aoi_input_config t PT2BC
Product term 2 input B

aoi_input_config t PT2CC
Product term 2 input C

aoi_input_config t PT2DC
Product term 2 input D

aoi_input_config t PT3AC
Product term 3 input A

aoi_input_config t PT3BC
Product term 3 input B

aoi_input_config t PT3CC
Product term 3 input C

aoi_input_config t PT3DC
Product term 3 input D

2.2 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.
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
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* 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.
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.
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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
* 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
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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
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

2.2. CDOG
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SC_SUB16
SC_SUB256
SC_CHECK (val)

struct cdog_ config_t
#include <fsl_cdog.h>

2.3 Clock Driver

enum _ clock ip_name

Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

Values:

enumerator kCLOCK_ InputMux
Clock gate name: INPUTMUXO0
enumerator kCLOCK GateINPUTMUXO0
Clock gate name: INPUTMUXO0
enumerator kCLOCK GateI3C0
Clock gate name: 13CO0
enumerator kCLOCK GateCTIMERO
Clock gate name: CTIMERO
enumerator kCLOCK GateCTIMERI1
Clock gate name: CTIMER1
enumerator kCLOCK GateCTIMER2
Clock gate name: CTIMER2
enumerator kCLOCK GateCTIMER3
Clock gate name: CTIMER3
enumerator kCLOCK GateCTIMERA4
Clock gate name: CTIMER4
enumerator kCLOCK__GateFREQME
Clock gate name: FREQME
enumerator kCLOCK GateUTICKO
Clock gate name: UTICKO
enumerator kCLOCK GateWWDTO0
Clock gate name: WWDTO
enumerator kCLOCK GateDMA
Clock gate name: DMA
enumerator kCLOCK GateAOI0
Clock gate name: AOIO

enumerator kCLOCK GateCRCO
Clock gate name: CRCO

enumerator kCLOCK__Crc0
Clock gate name: CRCO
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enumerator kCLOCK__GateEIMO
Clock gate name: EIMO

enumerator kCLOCK_ GateERMO
Clock gate name: ERMO

enumerator kCLOCK_ GateFMC
Clock gate name: FMC

enumerator kCLOCK_ GateAOIl
Clock gate name: AOI1

enumerator kCLOCK__GateFLEXIOO
Clock gate name: FLEXIOO0

enumerator kCLOCK GateLPI2C0
Clock gate name: LPI2CO
enumerator kCLOCK GateLPI2C1
Clock gate name: LPI2C1
enumerator kCLOCK GateLPSPI0
Clock gate name: LPSPIO
enumerator kCLOCK GateLPSPI1
Clock gate name: LPSPI1
enumerator kCLOCK GateLPUARTO
Clock gate name: LPUARTO
enumerator kCLOCK GateLPUART1
Clock gate name: LPUART1
enumerator kCLOCK GateLPUART2
Clock gate name: LPUART2
enumerator kCLOCK GateLPUART3
Clock gate name: LPUART3
enumerator kCLOCK GateLPUART4
Clock gate name: LPUART4
enumerator kCLOCK GateUSBO0
Clock gate name: USBO
enumerator kCLOCK__GateQDCO0
Clock gate name: QDCO
enumerator kCLOCK_ GateQDC1
Clock gate name: QDC1
enumerator kCLOCK GateFLEXPWMO0
Clock gate name: FLEXPWMO
enumerator kCLOCK GateFLEXPWM1
Clock gate name: FLEXPWM1
enumerator kCLOCK GateOSTIMERO
Clock gate name: OSTIMERO

enumerator kCLOCK__ GateADCO
Clock gate name: ADCO
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enumerator kCLOCK_ GateADC1
Clock gate name: ADC1

enumerator kCLOCK__GateCMPO
Clock gate name: CMPO
enumerator kCLOCK_GateCMP1
Clock gate name: CMP1
enumerator kCLOCK _GateDACO
Clock gate name: DACO
enumerator kCLOCK GateOPAMPO
Clock gate name: OPAMPO
enumerator kCLOCK GatePORTO0
Clock gate name: PORTO
enumerator kCLOCK GatePORT1
Clock gate name: PORT1
enumerator kCLOCK GatePORT?2
Clock gate name: PORT2
enumerator kCLOCK GatePORT3
Clock gate name: PORT3
enumerator kCLOCK GatePORT4
Clock gate name: PORT4
enumerator kCLOCK _GateFLEXCANO
Clock gate name: FLEXCANO
enumerator kCLOCK GateLPI2C2
Clock gate name: LPI2C2
enumerator kCLOCK GateLPI2C3
Clock gate name: LPI2C3
enumerator kCLOCK GateMTR
Clock gate name: MTR
enumerator kCLOCK GateTCU
Clock gate name: TCU
enumerator kCLOCK GateRAMA
Clock gate name: RAMA
enumerator kCLOCK GateRAMB
Clock gate name: RAMB
enumerator kCLOCK GateGPIOO0
Clock gate name: GPIOO0
enumerator kCLOCK GateGPIO1
Clock gate name: GPIO1
enumerator kCLOCK GateGPIO2
Clock gate name: GPIO2

enumerator kCLOCK__GateGPIO3
Clock gate name: GPIO3
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enumerator kCLOCK__ GateGPIO4
Clock gate name: GPI04

enumerator kCLOCK__GateROMC
Clock gate name: ROMC

enumerator kCLOCK__GatePWMO0SMO
Clock gate name: FlexPWMO0 SMO

enumerator kCLOCK__GatePWMO0SM1
Clock gate name: FlexPWMO0 SM1

enumerator kCLOCK__GatePWM0SM2
Clock gate name: FlexPWMO SM2

enumerator kCLOCK__GatePWM1SMO
Clock gate name: FlexPWM1 SMO

enumerator kCLOCK__GatePWMI1SM1
Clock gate name: FlexPWM1 SM1

enumerator kCLOCK__GatePWMI1SM2
Clock gate name: FlexPWM1 SM2

enumerator kCLOCK__GateNot Avail
Clock gate name: None

enum _ clock name

Clock name used to get clock frequency.

Values:

enumerator kCLOCK_ MainClk
MAIN_CLK

enumerator kCLOCK__ CoreSysClk
Core/system clock(CPU_CLK)

enumerator kCLOCK_SYSTEM_CLK
AHB clock

enumerator kCLOCK_ BusClk
Bus clock (AHB clock)

enumerator kCLOCK__ExtClk
External Clock

enumerator kCLOCK_ FroHf
FRO192

enumerator kCLOCK_ FroHfDiv
Divided by FRO192

enumerator kCLOCK__ Clk48M
CLK48M

enumerator kCLOCK__ Frol2M
FRO12M

enumerator kCLOCK__CIlk1M
CLK1IM
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enumerator kCLOCK_Frol6K
FRO16K

enumerator kCLOCK _Clk16K0
CLK16K][0]

enumerator kCLOCK_Clk16K1
CLK16K][1]

enumerator kCLOCK_ SLOW_CLK
SYSTEM_CLK divided by 4

enum _clock select name

Clock name used to get clock frequency.
Values:
enumerator kCLOCK__Sell3C0__FCLK

enumerator kCLOCK__SelCTIMERO
enumerator kCLOCK _SelCTIMER1
enumerator kCLOCK __SelCTIMER2
enumerator kCLOCK__SelCTIMER3
enumerator kCLOCK__SelCTIMERA4
enumerator kCLOCK__SelFLEXIO0
enumerator kCLOCK__SelLPI2C0
enumerator kCLOCK _SelLPI2C1
enumerator kCLOCK__SelLPSPI0
enumerator kCLOCK_SelLPSPI1
enumerator kCLOCK__SelLPUARTO0
enumerator kCLOCK__SelLPUART1
enumerator kCLOCK__SelLPUART?2
enumerator kCLOCK _SelLPUART3
enumerator kCLOCK_SelLPUART4
enumerator kCLOCK__SelUSBO0
enumerator kCLOCK__SelLPTMRO
enumerator kCLOCK__SelOSTIMERO
enumerator kCLOCK__SelADCO
enumerator kCLOCK__SelADC1
enumerator kCLOCK__SelCMP0O_RR
enumerator kCLOCK__SelCMP1_RR

enumerator kCLOCK__SelDACO
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enumerator kCLOCK__SelFLEXCANO
enumerator kCLOCK __SelLPI2C2
enumerator kCLOCK __SelLPI2C3
enumerator kCLOCK__SelTRACE
enumerator kCLOCK_ SelCLKOUT
enumerator kCLOCK__SelSYSTICK
enumerator kCLOCK__SelSCGSCS

SCG SCS clock selection

enumerator kCLOCK _SelMax
MAX clock selection

enum _clock attach id
The enumerator of clock attach Id.

Values:

enumerator kCLK_IN to MAIN CLK
Attach clk_in to MAIN_CLK.

enumerator kFRO12M_ to_ MAIN_ CLK
Attach FRO_12M to MAIN_CLK.

enumerator kFRO HF to MAIN CLK
Attach FRO_HF to MAIN_CLK.

enumerator kCLK_16K_to_ MAIN_ CLK
Attach CLK_16KJ[1] to MAIN_CLK.

enumerator kNONE to MAIN CLK
Attach NONE to MAIN_CLK.

enumerator kFRO12M_to_I3COFCLK
Attach FRO12M to I3COFCLK.

enumerator kFRO HF DIV to I3COFCLK
Attach FRO_HF DIV to I3COFCLK.

enumerator kCLK IN to I3COFCLK
Attach CLK_IN to I3COFCLK.

enumerator kCLK 1M to I3COFCLK
Attach CLK_1M to I3COFCLK.

enumerator kNONE to I3COFCLK
Attach NONE to I3COFCLK.

enumerator kFRO12M_to CTIMERO
Attach FRO12M to CTIMERO.

enumerator kFRO HF to CTIMERO
Attach FRO_HTF to CTIMERO.

enumerator kCLK_IN to_ CTIMERO
Attach CLK_IN to CTIMERO.

enumerator kCLK 16K to CTIMERO
Attach CLK 16K to CTIMERO.
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enumerator kCLK 1M to CTIMERO
Attach CLK_1M to CTIMERO.

enumerator kNONE to CTIMERO
Attach NONE to CTIMERO.

enumerator kFRO12M_to CTIMERI1
Attach FRO12M to CTIMER1.

enumerator kFRO_HF to_CTIMERI1
Attach FRO_HF to CTIMER1.

enumerator kCLK_IN_to CTIMERI1
Attach CLK_IN to CTIMER1.

enumerator kCLK__16K_to_ CTIMERI1
Attach CLK_16K to CTIMER1.

enumerator kCLK_1M_to  CTIMERI1
Attach CLK_1M to CTIMER1.

enumerator kNONE to CTIMERI1
Attach NONE to CTIMERI1.

enumerator kFRO12M_to_  CTIMER?2
Attach FRO12M to CTIMER2.

enumerator kFRO__HF_ to_ CTIMER2
Attach FRO_HF to CTIMERZ2.

enumerator kCLK_IN_to CTIMER2
Attach CLK_IN to CTIMERZ2.

enumerator kCLK_16K_to_ CTIMER2
Attach CLK_16K to CTIMER2.

enumerator kCLK_1M_to_ CTIMER2
Attach CLK_1M to CTIMERZ2.

enumerator kNONE_to  CTIMER2
Attach NONE to CTIMERZ2.

enumerator kFRO12M_to_  CTIMERS3
Attach FRO12M to CTIMERS3.

enumerator kFRO_HF_to_ CTIMER3
Attach FRO_HF to CTIMERS3.

enumerator kCLK_IN_to CTIMERS3
Attach CLK_IN to CTIMERS3.

enumerator kCLK_16K_to_ CTIMER3
Attach CLK_16K to CTIMER3.

enumerator kCLK_1M_ to_ CTIMER3
Attach CLK_1M to CTIMERS.

enumerator kNONE_to CTIMER3
Attach NONE to CTIMERS.

enumerator kFRO12M_to_ CTIMER4
Attach FRO12M to CTIMERA4.
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enumerator kFRO_ HF to CTIMER4
Attach FRO_HF to CTIMERA4.

enumerator kCLK IN to CTIMERA4
Attach CLK_IN to CTIMERA4.

enumerator kCLK 16K to CTIMER4
Attach CLK_16K to CTIMERA4.

enumerator kCLK 1M to CTIMER4
Attach CLK_1M to CTIMERA4.

enumerator kNONE to CTIMER4
Attach NONE to CTIMER4.

enumerator kFRO12M_to  FLEXIOO
Attach FRO12M to FLEXIOO.

enumerator kFRO_HF_ to FLEXIOO0
Attach FRO_HF to FLEXIOO.
enumerator kCLK_IN to FLEXIOO0
Attach CLK_IN to FLEXIOO.
enumerator kCLK_1M_ to_ FLEXIOO0
Attach CLK_1M to FLEXIOO.
enumerator kNONE_to FLEXIOO0
Attach NONE to FLEXIOO.
enumerator kFRO_HF_DIV_to_ FLEXCANO
Attach FRO_HF_DIV to FLEXCANO.
enumerator kCLK_IN_ to FLEXCANO
Attach CLK_IN to FLEXCANO.
enumerator kNONE_to FLEXCANO
Attach NONE to FLEXCANO.

enumerator kFRO12M_to_ DACO
Attach FRO12M to DACO.

enumerator kFRO_HF_DIV_to_ DACO
Attach FRO_HF_DIV to DACO.
enumerator kCLK_IN_to DACO
Attach CLK_IN to DACO.
enumerator kCLK_1M_to_ DACO
Attach CLK_1M to DACO.
enumerator kNONE_to_ DACO
Attach NONE to DACO.

enumerator kFRO12M_to_LPI2C0
Attach FRO12M to LPI2CO.

enumerator kFRO_ HF DIV to_ LPI2C0
Attach FRO_HF DIV to LPI2CO.

enumerator kCLK_IN to_ LPI2CO0
Attach CLK_IN to LPI2CO.
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enumerator kCLK 1M _to LPI2CO
Attach CLK_1M to LPI2CO.

enumerator kNONE to LPI2C0O
Attach NONE to LPI2CO.

enumerator kFRO12M_to LPI2C1
Attach FRO12M to LPI2C1.

enumerator kFRO HF DIV to LPI2C1
Attach FRO_HF DIV to LPI2C1.
enumerator kCLK IN to LPI2C1
Attach CLK_IN to LPI2C1.
enumerator kCLK 1M _ to LPI2C1
Attach CLK_1M to LPI2C1.
enumerator kNONE to LPI2C1
Attach NONE to LPI2C1.

enumerator kFRO12M_to LPI2C2
Attach FRO12M to LPI2C2.

enumerator kFRO_HF_DIV_to_LPI2C2
Attach FRO_HF_DIV to LPI2C2.
enumerator kCLK_IN_to LPI2C2
Attach CLK_IN to LPI2C2.
enumerator kCLK_1M_ to_LPI2C2
Attach CLK_1M to LPI2C2.
enumerator kNONE_to_LPI2C2
Attach NONE to LPI2C2.

enumerator kFRO12M_to LPI2C3
Attach FRO12M to LPI2C3.

enumerator kFRO_HF_DIV_to_ LPI2C3
Attach FRO_HF_DIV to LPI2C3.
enumerator kCLK_IN_to LPI2C3
Attach CLK_IN to LPI2C3.
enumerator kCLK_1M_ to LPI2C3
Attach CLK_1M to LPI2C3.
enumerator kNONE_to LPI2C3
Attach NONE to LPI2C3.

enumerator kFRO12M_to_LPSPIO
Attach FRO12M to LPSPIO.

enumerator kFRO_HF_DIV_ to_ LPSPIO
Attach FRO_HF_DIV to LPSPIO.

enumerator kCLK_IN_to_LPSPIO
Attach CLK_IN to LPSPIO.

enumerator kCLK_1M_to LPSPIO
Attach CLK_1M to LPSPIO.
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enumerator kNONE to LPSPIO
Attach NONE to LPSPIO.

enumerator kFRO12M_to LPSPI1
Attach FRO12M to LPSPI1.

enumerator kFRO HF DIV to LPSPI1
Attach FRO_HF DIV to LPSPI1.
enumerator kCLK IN to LPSPI1
Attach CLK_IN to LPSPI1.
enumerator kCLK 1M to LPSPI1
Attach CLK_1M to LPSPI1.
enumerator kNONE to LPSPI1
Attach NONE to LPSPI1.

enumerator kFRO12M_to LPUARTO0
Attach FRO12M to LPUARTO.

enumerator kFRO__HF_ DIV_to LPUARTO
Attach FRO_HF_DIV to LPUARTO.
enumerator kCLK_IN_ to LPUARTO
Attach CLK_IN to LPUARTO.
enumerator kCLK_16K_to_ LPUARTO
Attach CLK_16K to LPUARTO.
enumerator kCLK_1M_to_ LPUARTO
Attach CLK_1M to LPUARTO.
enumerator kNONE_to LPUARTO
Attach NONE to LPUARTO.

enumerator kFRO12M_to LPUART1
Attach FRO12M to LPUART1.

enumerator kFRO_HF_ DIV_to LPUART1
Attach FRO_HF_DIV to LPUART1.
enumerator kCLK_IN_ to LPUART1
Attach CLK_IN to LPUART1.
enumerator kCLK_16K_to_ LPUART1
Attach CLK_16K to LPUART1.
enumerator kCLK_1M_to LPUART1
Attach CLK_1M to LPUART1.
enumerator kNONE_to  LPUART1
Attach NONE to LPUART1.

enumerator kFRO12M_to  LPUART?2
Attach FRO12M to LPUART?2.

enumerator kFRO HF DIV to LPUART?2
Attach FRO_HF DIV to LPUART?2.

enumerator kCLK_IN to LPUART?2
Attach CLK_IN to LPUART2.
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enumerator kCLK 16K to LPUART2
Attach CLK_16K to LPUART?2.

enumerator kCLK_ 1M to LPUART2
Attach CLK_1M to LPUART2.

enumerator kNONE to LPUART2
Attach NONE to LPUART2.

enumerator kFRO12M_to LPUART3
Attach FRO12M to LPUART?2.

enumerator kFRO_HF DIV_to_ LPUARTS3
Attach FRO_HF_DIV to LPUART2.
enumerator kCLK_IN_to LPUART3
Attach CLK_IN to LPUART2.
enumerator kCLK_16K_to LPUARTS3
Attach CLK_16K to LPUART2.
enumerator kCLK_1M_to LPUARTS3
Attach CLK_1M to LPUART?2.
enumerator kNONE_to LPUART3
Attach NONE to LPUART2.

enumerator kFRO12M_to LPUART4
Attach FRO12M to LPUART4.

enumerator kFRO_HF_DIV_to_ LPUART4
Attach FRO_HF_DIV to LPUART4.
enumerator kCLK_IN_ to LPUART4
Attach CLK_IN to LPUART4.
enumerator kCLK_16K_to_  LPUART4
Attach CLK_16K to LPUART4.
enumerator kCLK_1M_to  LPUART4
Attach CLK_1M to LPUARTA4.
enumerator kNONE_to LPUART4
Attach NONE to LPUART4.

enumerator kCLK_48M_ to USBO
Attach FRO12M to USBO.

enumerator kCLK IN to USBO
Attach CLK_IN to USBO.

enumerator kNONE to USBO
Attach NONE to USBO.

enumerator kFRO12M_to_ LPTMRO
Attach FRO12M to LPTMRO.

enumerator kFRO_HF DIV _to LPTMRO
Attach FRO_HF_DIV to LPTMRO.

enumerator kCLK_IN to LPTMRO
Attach CLK_IN to LPTMRO.
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enumerator kCLK 1M _to LPTMRO
Attach CLK_1M to LPTMRO.

enumerator kNONE_ to LPTMRO
Attach NONE to LPTMRO.

enumerator kCLK 16K to OSTIMER
Attach FRO16K to OSTIMERO.

enumerator kCLK 1M _ to OSTIMER
Attach CLK_1M to OSTIMERO.

enumerator kNONE to OSTIMER
Attach NONE to OSTIMERO.

enumerator kFRO12M_to ADCO
Attach FRO12M to ADCO.

enumerator kFRO_HF_ to ADCO
Attach FRO_HF to ADCO.
enumerator kCLK_IN to ADCO
Attach CLK_IN to ADCO.
enumerator kCLK_1M_to_ ADCO
Attach CLK_1M to ADCO.
enumerator kNONE_to_ ADCO
Attach NONE to ADCO.

enumerator kFRO12M_to_ ADC1
Attach FRO12M to ADC1.

enumerator kFRO_HF_ to_ ADCI1
Attach FRO_HF to ADC1.
enumerator kCLK_IN_to ADCI1
Attach CLK_IN to ADC1.
enumerator kCLK_1M_to_ ADCI1
Attach CLK_1M to ADCI1.
enumerator kNONE_to  ADC1
Attach NONE to ADC1.

enumerator kFRO12M_to_ CMPO
Attach FRO12M to CMPO.

enumerator kFRO_HF_DIV_to_ CMPO
Attach FRO_HF_DIV to CMPO.
enumerator kCLK_IN_to_CMPO
Attach CLK_IN to CMPO.
enumerator kCLK_1M_ to_ CMPO
Attach CLK_1M to CMPO.
enumerator kNONE_ to_ CMPO
Attach NONE to CMPO.

enumerator kFRO12M_to_ CMP1
Attach FRO12M to CMP1.
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enumerator kFRO HF DIV to CMP1
Attach FRO_HF DIV to CMP1.

enumerator kCLK_IN to CMP1
Attach CLK_IN to CMP1.

enumerator kCLK 1M to CMP1
Attach CLK_1M to CMP1.

enumerator kNONE to CMP1
Attach NONE to CMP1.

enumerator kCPU CLK to TRACE
Attach CPU_CLK to TRACE.

enumerator kCLK 1M to TRACE
Attach CLK_1M to TRACE.

enumerator kCLK_ 16K to TRACE
Attach CLK_16K to TRACE.

enumerator kNONE to TRACE
Attach NONE to TRACE.

enumerator kFRO12M_to  CLKOUT
Attach FRO12M to CLKOUT.

enumerator kFRO HF DIV to CLKOUT
Attach FRO_HF DIV to CLKOUT.

enumerator kCLK_IN to CLKOUT
Attach CLK_IN to CLKOUT.

enumerator kCLK 16K to CLKOUT
Attach CLK_16K to CLKOUT.

enumerator k<SLOW_CLK_ to CLKOUT
Attach SLOW_CLK to CLKOUT.

enumerator kNONE to CLKOUT
Attach NONE to CLKOUT.

enumerator kCPU CLK to SYSTICK
Attach CPU_CLK to SYSTICK.

enumerator kCLK 1M _ to SYSTICK
Attach CLK_1M to SYSTICK.

enumerator kCLK_ 16K to SYSTICK
Attach CLK_16K to SYSTICK.

enumerator kNONE to SYSTICK
Attach NONE to SYSTICK.

enumerator kNONE to NONE
Attach NONE to NONE.

enum _clock div_name
Clock dividers.

Values:
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enumerator kCLOCK_DivI3C0_FCLK
I3CO0_FCLK clock divider

enumerator kCLOCK_DivCTIMERO
CTIMERO clock divider

enumerator kCLOCK_DivCTIMER1
CTIMER1 clock divider

enumerator kCLOCK_ DivCTIMER2
CTIMER?2 clock divider

enumerator kCLOCK DivCTIMER3
CTIMERS3 clock divider

enumerator kCLOCK DivCTIMERA4
CTIMERA4 clock divider

enumerator kCLOCK_ DivWWDTO0
WWDTO clock divider

enumerator kCLOCK DivFLEXIOO0
FLEXIOO clock divider

enumerator kCLOCK_DivLPI2C0
LPI2CO clock divider

enumerator kCLOCK_DivLPI2C1
LPI2C1 clock divider

enumerator kCLOCK_ DivLPSPIO
LPSPIO clock divider

enumerator kCLOCK _DivLPSPI1
LPSPI1 clock divider

enumerator kCLOCK_ DivLPUARTO
LPUARTO clock divider

enumerator kCLOCK DivLPUART1
LPUART1 clock divider

enumerator kCLOCK_ DivLPUART?2
LPUART?2 clock divider

enumerator kCLOCK_ DivLPUART3
LPUARTS3 clock divider

enumerator kCLOCK_ DivLPUART4
LPUART4 clock divider

enumerator kCLOCK_ DivLPTMRO
LPTMRO clock divider

enumerator kCLOCK_DivADCO
ADCO clock divider

enumerator kCLOCK_ DivADC1
ADC1 clock divider

enumerator kCLOCK_ DivCMP0_ FUNC
CMPO_FUNC clock divider
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enumerator kCLOCK_ DivCMP0O RR
CMPO_RR clock divider

enumerator kCLOCK_DivCMP1 FUNC
CMP1_FUNC clock divider

enumerator kCLOCK_ DivCMP1 RR
CMP1_RR clock divider

enumerator kCLOCK_DivDACO
DACO clock divider

enumerator kCLOCK DivFLEXCANO
FLEXCANO clock divider

enumerator kCLOCK_DivLPI2C2
LPI2C2 clock divider

enumerator kCLOCK__DivLPI2C3
LPI2C3 clock divider

enumerator kCLOCK_DivDBG_TRACE
DBG_TRACE clock divider

enumerator kCLOCK__DivTRACE
DBG_TRACE clock divider

enumerator kCLOCK_DivCLKOUT
CLKOUT clock divider

enumerator kCLOCK__DivSYSTICK
SYSTICK clock divider

enumerator kCLOCK__DivFRO_HF DIV
FRO_HF DIV clock divider

enumerator kCLOCK__DivSLOWCLK
SLOWCLK clock divider

enumerator kCLOCK__DivAHBCLK
System clock divider

enumerator kCLOCK__DivMax
MAX clock divider

enum firc trim mode
firc trim mode.

Values:

enumerator kSCG_ FircTrimNonUpdate

Trim enable but not enable trim value update. In this mode, the trim value is fixed to
the initialized value which is defined by trimCoar and trimFine in configure structure
firc_trim_config_t.

enumerator kSCG_ FircTrimUpdate
Trim enable and trim value update enable. In this mode, the trim value is auto update.

enum firc trim_src
firc trim source.

Values:
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enumerator kSCG_ FircTrimSrcUsb0
USBO start of frame (1kHz).

enumerator kSCG_ FircTrimSrcSysOsc
System OSC.

enum _sirc_ trim_mode
sirc trim mode.

Values:

enumerator kSCG_ SircTrimNonUpdate

Trim enable but not enable trim value update. In this mode, the trim value is fixed to
the initialized value which is defined by trimCoar and trimFine in configure structure
sirc_trim_config_t.

enumerator kSCG_ SircTrimUpdate
Trim enable and trim value update enable. In this mode, the trim value is auto update.

enum _sirc trim_src
sirc trim source.

Values:

enumerator kNoTrimSrc
No external tirm source.

enumerator kSCG_ SircTrimSrcSysOsc
System OSC.

enum _ scg_sosc_ monitor_mode
SCG system OSC monitor mode.

Values:

enumerator kSCG_ SysOscMonitorDisable
Monitor disabled.

enumerator kSCG_ SysOscMonitorInt
Interrupt when the SOSC error is detected.

enumerator kSCG_ SysOscMonitorReset
Reset when the SOSC error is detected.

enum _clke 16k
firc trim source.
Values:

enumerator kCLKE_16K_SYSTEM
To VSYS domain.

enumerator kCLKE 16K _COREMAIN
To VDD_CORE domain.

typedef enum _clock_ip_name clock_ip_ name_t
Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

typedef enum _clock_name clock_name_t
Clock name used to get clock frequency.

typedef enum _clock_select_name clock_ select_name_t
Clock name used to get clock frequency.
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typedef enum _clock_attach_id clock_ attach_id_t
The enumerator of clock attach Id.

typedef enum _clock_div_name clock_div_name_t
Clock dividers.

typedef enum _firc_trim_mode firc_ trim_ mode_ t
firc trim mode.

typedef enum _firc_trim_src firc_ trim_src_t
firc trim source.

typedef struct _firc_trim_config firc_ trim_ config t
firc trim configuration.

typedef enum _sirc_trim_mode sirc_trim_mode__t
sirc trim mode.

typedef enum _sirc_trim_src sirc_ trim_src_t
sirc trim source.

typedef struct _sirc_trim_config sirc_ trim__config_t
sirc trim configuration.

typedef enum _scg_sosc_monitor_mode scg_ sosc_monitor_mode_t
SCG system OSC monitor mode.

typedef enum _clke_16k clke_16k_t
firc trim source.

static inline void CLOCK_ EnableClock(clock_ip_name_t clk)
Enable the clock for specific IP.

Parameters
* clk —: Clock to be enabled.

Returns
Nothing

static inline void CLOCK_ DisableClock(clock_ip_name_t clk)
Disable the clock for specific IP.

Parameters
* clk —: Clock to be Disabled.

Returns
Nothing

void CLOCK__AttachClk(clock_attach_id_t connection)
Configure the clock selection muxes.

Parameters
* connection — : Clock to be configured.

Returns
Nothing

clock_attach_id_t CLOCK__GetClockAttachld(clock_attach_id_t connection)

Get the actual clock attach id. This fuction uses the offset in input attach id, then it reads
the actual source value in the register and combine the offset to obtain an actual attach id.

Parameters

* connection —: Clock attach id to get.
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Returns
Clock source value.

void CLOCK_SetClockSelect(clock_select_name_t sel_name, uint32_t value)
Set the clock select value. This fuction set the peripheral clock select value.

Parameters
* sel name —: Clock select.
* value —: value to be set.

uint32_t CLOCK_ GetClockSelect(clock_select name_t sel_name)
Get the clock select value. This fuction get the peripheral clock select value.

Parameters
* sel name —: Clock select.

Returns
Clock source value.

void CLOCK _SetClockDiv(clock_div_name_t div_name, uint32_t value)
Setup peripheral clock dividers.

Parameters
e div_name —: Clock divider name
* value —: Value to be divided

Returns
Nothing

uint32_t CLOCK_ GetClockDiv(clock_div_name_t div_name)
Get peripheral clock dividers.

Parameters
* div_name —: Clock divider name

Returns
peripheral clock dividers

void CLOCK__HaltClockDiv(clock_div_name_t div_name)
Halt peripheral clock dividers.

Parameters
* div_name —: Clock divider name

Returns
Nothing

status_t CLOCK __SetupFROHFClocking(uint32_t iFreq)

Initialize the FROHF to given frequency (48,64,96,192). This function turns on FIRC and
select the given frequency as the source of fro_hf.

Parameters
* iFreq - : Desired frequency.
Returns
returns success or fail status.
status_t CLOCK_ SetupFRO12MClocking(void)
Initialize the FRO12M. This function turns on FRO12M.

Returns
returns success or fail status.
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status_t CLOCK_ SetupFRO16KClocking(uint8_t clk_16k_enable_mask)
Initialize the FRO16K. This function turns on FRO16K.
Parameters

e clk 16k enable mask—0-3 0b00: disable both clk_16k0 and clk_16k1 0b01:
only enable clk_16k0 0b10: only enable clk_ 16kl Ob11: enable both
clk_16k0 and clk_16k1

Returns
returns success or fail status.

status_t CLOCK_SetupExtClocking(uint32_t iFreq)
Initialize the external osc clock to given frequency.
Parameters
* iFreq —: Desired frequency (must be equal to exact rate in Hz)

Returns
returns success or fail status.

status_t CLOCK _ SetupExtRefClocking(uint32_t iFreq)
Initialize the external reference clock to given frequency.
Parameters
* iFreq —: Desired frequency (must be equal to exact rate in Hz)

Returns
returns success or fail status.

uint32_t CLOCK__ GetFreq(clock_name_t clockName)
Return Frequency of selected clock.

Returns
Frequency of selected clock

uint32_t CLOCK_ GetCoreSysClkFreq(void)
Return Frequency of core.

Returns
Frequency of the core

uint32_t CLOCK GetI3CFClkFreq(void)
Return Frequency of I3C FCLK.

Returns
Frequency of I3C FCLK.

uint32_t CLOCK GetCTimerClkFreq(uint32_t id)
Return Frequency of CTimer functional Clock.

Returns
Frequency of CTimer functional Clock

uint32_t CLOCK_ GetLpi2cClkFreq(uint32_t id)
Return Frequency of LPI2CO functional Clock.

Returns
Frequency of LPI2CO functional Clock

uint32_t CLOCK_ GetLpspiClkFreq(uint32_t id)
Return Frequency of LPSPI functional Clock.

Returns
Frequency of LPSPI functional Clock
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uint32_t CLOCK_ GetLpuartClkFreq(uint32_t id)
Return Frequency of LPUART functional Clock.

Returns
Frequency of LPUART functional Clock

uint32_t CLOCK__GetLptmrClkFreq(void)
Return Frequency of LPTMR functional Clock.

Returns
Frequency of LPTMR functional Clock

uint32_t CLOCK_ GetOstimerClkFreq(void)
Return Frequency of OSTIMER.

Returns
Frequency of OSTIMER Clock

uint32_t CLOCK_ GetAdcClkFreq(uint32_t id)
Return Frequency of Adc Clock.

Returns
Frequency of Adc.

uint32_t CLOCK__GetDacClkFreq(void)
Return Frequency of Dac Clock.

Returns
Frequency of Dac.

uint32_t CLOCK_ GetCmpFClkFreq(uint32_t id)
Return Frequency of CMP Function Clock.

Returns
Frequency of CMP Function.

uint32_t CLOCK__GetCmpRRClkFreq(uint32_t id)
Return Frequency of CMP Round Robin Clock.

Returns
Frequency of CMP Round Robin.

uint32_t CLOCK __GetTraceClkFreq(void)
Return Frequency of Trace Clock.

Returns
Frequency of Trace.

uint32_t CLOCK _ GetClkoutClkFreq(void)
Return Frequency of CLKOUT Clock.

Returns
Frequency of CLKOUT.

uint32_t CLOCK _GetSystickClkFreq(void)
Return Frequency of Systick Clock.

Returns
Frequency of Systick.

uint32_t CLOCK _GetWwdtClkFreq(void)
brief Return Frequency of Systick Clock return Frequency of Systick.
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uint32_t CLOCK_ GetFlexioClkFreq(void)
Return Frequency of FLEXIO FCLK.

Returns
Frequency of FLEXIO FCLK.

uint32_t CLOCK__GetFlexcanClkFreq(void)
Return Frequency of FlexCAN FCLK.

Returns
Frequency of FlexCAN FCLK.

status_t CLOCK FROHFTrimConfig(firc_trim_config t config)
Setup FROHF trim.

Parameters
* config —: FROHF trim value

Returns
returns success or fail status.

status_t CLOCK__FRO12MTrimConfig(sirc_trim_config_t config)
Setup FRO 12M trim.

Parameters
* config—: FRO 12M trim value

Returns
returns success or fail status.

void CLOCK_SetSysOscMonitorMode(scg_sosc_monitor_mode_t mode)
Sets the system OSC monitor mode.

This function sets the system OSC monitor mode. The mode can be disabled, it can generate
an interrupt when the error is disabled, or reset when the error is detected.

Parameters
* mode — Monitor mode to set.

bool CLOCK__EnableUsbfsClock(void)
brief Enable USB FS clock. Enable USB Full Speed clock.
FSL_CLOCK_DRIVER_ VERSION
CLOCK driver version 2.0.0.
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.

SDK_DEVICE MAXIMUM CPU_CLOCK_ FREQUENCY

CLK_ GATE_REG_OFFSET(value)
Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

CLK_GATE_BIT_SHIFT(value)
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REG_PWMOSUBCTL
REG_PWMI1SUBCTL

AOI_CLOCKS

Clock ip name array for AOI
CRC_CLOCKS

Clock ip name array for CRC.
CTIMER,_ CLOCKS

Clock ip name array for CTIMER.

LPDAC_CLOCKS
Clock ip name array for DAC.

DMA_CLOCKS

Clock ip name array for DMA.
EDMA__ CLOCKS

Clock gate name array for EDMA.

ERM__CLOCKS

Clock ip name array for ERM.
EIM_CLOCKS

Clock ip name array for EIM.
FLEXCAN__CLOCKS

Clock ip name array for FLEXCAN.
FLEXIO_CLOCKS

Clock ip name array for FLEXIO.
FREQME CLOCKS

Clock ip name array for FREQME.

GPIO CLOCKS

Clock ip name array for GPIO.
I3C_CLOCKS

Clock ip name array for I3C.

INPUTMUX CLOCKS

Clock ip name array for INPUTMUX.

LPCMP__ CLOCKS
Clock ip name array for GPIO.

LPADC CLOCKS

Clock ip name array for LPADC.
LPUART__CLOCKS

Clock ip name array for LPUART.
LPI2C_CLOCKS

Clock ip name array for LPI2C.
LPSPI_CLOCKS

Clock ip name array for LSPI.

MTR_CLOCKS
Clock ip name array for MTR.
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OSTIMER__CLOCKS
Clock ip name array for OSTIMER.

OPAMP_CLOCKS

Clock ip name array for DAC.
PWM_ CLOCKS

Clock ip name array for PWM.
QDC_CLOCKS

Clock ip name array for QDC.
UTICK CLOCKS

Clock ip name array for UTICK.
WWDT CLOCKS

Clock ip name array for WWDT.
BUS_CLK

Peripherals clock source definition.
CLK_ATTACH_REG_OFFSET(value)

Clock Mux Switches The encoding is as follows each connection identified is
while 24bits are valuable starting from LSB upwards.

[4 bits for choice, 0 means invalid choice] [8 bits mux ID]*
CLK ATTACH CLK_SEL(value)
CLK_ATTACH MUZX(reg, sel)
firc_trim_mode_t trimMode

Trim mode.
firc_trim_src_t trimSrc

Trim source.
uint16_t trimDiv

Divider of SOSC.
uint8_t trimCoar

Trim coarse value; Irrelevant if trimMode is kSCG_TrimUpdate.
uint8_t trimFine

Trim fine value; Irrelevant if trimMode is kKSCG_TrimUpdate.
sirc_trim_mode_t trimMode

Trim mode.
sirc_trim_src_t trimSrc

Trim source.
uint16_t trimDiv

Divider of SOSC.
uint8_t cltrim

Trim coarse value; Irrelevant if trimMode is kSCG_TrimUpdate.
uint8_t ccotrim

Trim fine value; Irrelevant if trimMode is kKSCG_TrimUpdate.

struct _ firc_ trim__config
#include <fsl_clock.h> firc trim configuration.

32bits wide
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struct _sirc_ trim_ config
#include <fsl_clock.h> sirc trim configuration.

2.4 CRC: Cyclic Redundancy Check Driver

FSL CRC_DRIVER_VERSION
CRC driver version. Version 2.0.4.

Current version: 2.0.4

Change log:

Version 2.0.4

— Release peripheral from reset if necessary in init function.
Version 2.0.3

— Fix MISRA issues
* Version 2.0.2

— Fix MISRA issues

* Version 2.0.1
— move DATA and DATALL macro definition from header file to source file

enum _crc_ bits
CRC bit width.

Values:

enumerator kCrcBits16
Generate 16-bit CRC code

enumerator kCrcBits32
Generate 32-bit CRC code

enum _crc_ result
CRC result type.

Values:

enumerator kCrcFinalChecksum
CRC data register read value is the final checksum. Reflect out and final xor protocol
features are applied.

enumerator kCrcIntermediateChecksum

CRC data register read value is intermediate checksum (raw value). Reflect out and
final xor protocol feature are not applied. Intermediate checksum can be used as a
seed for CRC_Init() to continue adding data to this checksum.

typedef enum _crc_bits crc_ bits_t
CRC bit width.

typedef enum _crc_result crc_result_t
CRC result type.

typedef struct _crc_config crc_ config_t
CRC protocol configuration.

This structure holds the configuration for the CRC protocol.
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void CRC_Init(CRC_Type *base, const crc_config t *config)
Enables and configures the CRC peripheral module.

This function enables the clock gate in the SIM module for the CRC peripheral. It also con-
figures the CRC module and starts a checksum computation by writing the seed.

Parameters
* base — CRC peripheral address.
¢ config — CRC module configuration structure.

static inline void CRC_ Deinit(CRC_Type *base)
Disables the CRC peripheral module.

This function disables the clock gate in the SIM module for the CRC peripheral.
Parameters
* base — CRC peripheral address.

void CRC_ GetDefaultConfig(crc_config_t *config)
Loads default values to the CRC protocol configuration structure.

Loads default values to the CRC protocol configuration structure. The default values are as
follows.

config->polynomial = 0x1021;
config->seed = OxFFFF;
config->reflectIn = false;
config->reflectOut = false;
config->complementChecksum = false;
config->crcBits = kCrcBits16;
config->crcResult = kCrcFinalChecksum,;

Parameters
* config — CRC protocol configuration structure.

void CRC_ WriteData(CRC_Type *base, const uint8_t *data, size_t dataSize)
Writes data to the CRC module.

Writes input data buffer bytes to the CRC data register. The configured type of transpose is
applied.

Parameters
* base — CRC peripheral address.
* data — Input data stream, MSByte in data[0].
* dataSize — Size in bytes of the input data buffer.

uint32_t CRC__Get32bitResult(CRC_Type *base)
Reads the 32-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
An intermediate or the final 32-bit checksum, after configured transpose and
complement operations.
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uint16_t CRC_ Get16bitResult(CRC_Type *base)
Reads a 16-bit checksum from the CRC module.

Reads the CRC data register (either an intermediate or the final checksum). The configured
type of transpose and complement is applied.

Parameters
* base — CRC peripheral address.

Returns
An intermediate or the final 16-bit checksum, after configured transpose and
complement operations.

CRC_DRIVER USE CRC16_ CCIT FALSE AS DEFAULT

Default configuration structure filled by CRC_GetDefaultConfig(). Use CRC16-CCIT-FALSE as
defeault.

struct _ crc_ config
#include <fsl_crc.h> CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

Public Members

uint32_t polynomial
CRC Polynomial, MSBit first. Example polynomial: 0x1021 = 1_0000_0010_0001 =
xXA12+xA5+1
uint32_t seed
Starting checksum value
bool reflectIn
Reflect bits on input.
bool reflectOut
Reflect bits on output.
bool complementChecksum
True if the result shall be complement of the actual checksum.
crc_bits_t crcBits
Selects 16- or 32- bit CRC protocol.

crc_result_t crcResult

Selects final or intermediate checksum return from CRC_Getl6bitResult() or
CRC_Get32bitResult()

2.5 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
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* 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

* enableInt — Enable interrupt when the timer value reaches the match value
of the PWM pulse, if it is 0 then no interrupt will be generated.

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.
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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

Returns
kStatus_Success on success kStatus_Fail If PWM pulse width register value is
larger than OXFFFFFFFFE.

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
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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

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
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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
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
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enumerator kCTIMER, Output_ Set
Set the EM bit/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

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
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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
* 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.
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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
* 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
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* 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.
Parameters
* base — Ctimer peripheral base address.
» match — match channel used.

* enable — Enable .
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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

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 bit/output

bool enableInterrupt
true: Generate interrupt upon match false: Do not generate interrupt on match
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struct _ ctimer_ config
#include <fsl_ctimerh> 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

2.6 DAC: Digital-to-Analog Converter Driver

void DAC_Init(LPDAC_Type *base, const dac_config t *config)
Initialize the DAC module with common configuartion.

The clock will be enabled in this function.
Parameters
* base — DAC peripheral base address.
* config — Pointer to configuration structure.

void DAC_ GetDefaultConfig(dac_config t *config)
Get the default settings for initialization’s configuration.

This function initializes the user configuration structure to a default value. The default
values are:

config->fifoWatermarkLevel = 0U;

config->fifoTriggerMode = kDAC_ FIFOTriggerByHardwareMode;
config->fifoWorkMode = kDAC__FIFODisabled;
config->enableLowPowerMode = false;
config->referenceVoltageSource = kDAC_ ReferenceVoltageSourceAlt1;

Parameters
* config — Pointer to configuration structure.

void DAC_ Deinit(LPDAC_Type *base)
De-initialize the DAC module.

The clock will be disabled in this function.
Parameters

* base — DAC peripheral base address.
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static inline void DAC_ SetReset(LPDAC_Type *base, uint32_t mask)
Assert the reset control to part hardware.

This function is to assert the reset control to part hardware. Responding part hardware
would remain reset untill cleared by software.

Parameters
* base — DAC peripheral base address.
* mask — The reset control mask, see to _dac_reset_control_t.

static inline void DAC_ ClearReset(LPDAC_Type *base, uint32_t mask)
Clear the reset control to part hardware.

This function is to clear the reset control to part hardware. Responding part hardware
would work after the reset control is cleared by software.

Parameters
* base — DAC peripheral base address.
* mask — The reset control mask, see to _dac_reset_control_t.

static inline void DAC_ Enable(LPDAC_Type *base, bool enable)
Enable the DAC hardware system or not.

This function is to start the Programmable Reference Generator operation or not.
Parameters
* base — DAC peripheral base address.
* enable — Assertion of indicated event.

static inline void DAC_ EnableInterrupts(LPDAC_Type *base, uint32_t mask)
Enable the interrupts.

Parameters
* base — DAC peripheral base address.

* mask - Mask value of indicated interrupt events. See to
_dac_interrupt_enable.

static inline void DAC_ DisableInterrupts(LPDAC_Type *base, uint32_t mask)
Disable the interrupts.

Parameters
* base — DAC peripheral base address.

* mask - Mask value of indicated interrupt events. See to
_dac_interrupt_enable.

static inline void DAC_ EnableDMA (LPDAC_Type *base, uint32_t mask, bool enable)
Enable the DMA switchers or not.

Parameters
* base — DAC peripheral base address.
» mask — Mask value of indicated DMA requeset. See to _dac_dma_enable.
* enable — Enable the DMA or not.

static inline uint32_t DAC_ GetStatusFlags(LPDAC_Type *base)
Get status flags of DAC module.

Parameters
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* base — DAC peripheral base address.

Returns
Mask value of status flags. See to _dac_status_{flags.

static inline void DAC_ ClearStatusFlags(LPDAC_Type *base, uint32_t flags)
Clear status flags of DAC module.

Parameters
* base — DAC peripheral base address.
* flags — Mask value of status flags to be cleared. See to _dac_status_flags.

static inline void DAC_ SetData(LPDAC_Type *base, uint32_t value)
Set data into the entry of FIFO buffer.

Parameters
* base — DAC peripheral base address.
* value — Setting value into FIFO buffer.

static inline uint32_t DAC_ GetFIFOWritePointer(LPDAC_Type *base)
Get the value of the FIFO write pointer.

Parameters
* base — DAC peripheral base address.

Returns
Current value of the FIFO write pointer.

static inline uint32_t DAC_ GetFIFOReadPointer(LPDAC_Type *base)
Get the value of the FIFO read pointer.

Parameters
* base — DAC peripheral base address.

Returns
Current value of the FIFO read pointer.

static inline void DAC_ DoSoftwareTriggerFIFO(LPDAC_Type *base)
Do software trigger to FIFO when in software mode.

Parameters
* base — DAC peripheral base address.

FSL DAC_ DRIVER_ VERSION
DAC driver version 2.1.2.

DAC reset control.
Values:

enumerator kDAC_ResetFIFO
Resets the FIFO pointers and flags.

enumerator kDAC_ ResetLogic
Resets all DAC registers and internal logic.

DAC interrupts.

Values:
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enumerator kDAC_FIFOFulllnterruptEnable
FIFO full interrupt enable.

enumerator kDAC_FIFOEmptyInterruptEnable
FIFO empty interrupt enable.

enumerator kDAC_FIFOWatermarkInterruptEnable
FIFO watermark interrupt enable.

enumerator kDAC__SwingBackInterruptEnable
Swing back one cycle complete interrupt enable.

enumerator kDAC_FIFOOverflowInterruptEnable
FIFO overflow interrupt enable.

enumerator kDAC_FIFOUnderflowInterruptEnable
FIFO underflow interrupt enable.

enumerator kDAC_ Period TriggerCompletelnterruptEnable
Period trigger mode conversion complete interrupt enable

DAC DMA switchers.
Values:

enumerator kDAC_FIFOEmptyDMAEnable
FIFO empty DMA enable.

enumerator kDAC FIFOWatermarkDMAEnable
FIFO watermark DMA enable.

DAC status flags.
Values:

enumerator kDAC FIFOUnderflowFlag

This flag means that there is a new trigger after the buffer is empty. The FIFO read
pointer will not increase in this case and the data sent to DAC analog conversion will
not changed. This flag is cleared by writing a 1 to it.

enumerator kDAC_FIFOOverflowFlag

This flag indicates that data is intended to write into FIFO after the buffer is full. The
writer pointer will not increase in this case. The extra data will not be written into the
FIFO. This flag is cleared by writing a 1 to it.

enumerator kDAC__FIFOSwingBackFlag

This flag indicates that the DAC has completed one period of conversion in swing back
mode. It means that the read pointer has increased to the top (write pointer) once
and then decreased to zero once. For example, after three data is written to FIFO, the
writer pointer is now 3. Then, if continually triggered, the read pointer will swing like:
0-1-2-1-0-1-2-, and so on. After the fourth trigger, the flag is set. This flag is cleared by
writing a 1 to it.

enumerator kDAC_FIFOWatermarkFlag
This field is set if the remaining data in FIFO is less than or equal to the setting value
of wartermark. By writing data into FIFO by DMA or CPU, this flag is cleared automat-
ically when the data in FIFO is more than the setting value of watermark.
enumerator kDAC_FIFOEmptyFlag
FIFO empty flag.
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enumerator kDAC_FIFOFullFlag
FIFO full flag.

enumerator kDAC_ PeriodTriggerCompleteFlag
Period trigger mode conversion complete flag.

enum _ dac_fifo_trigger_ mode
DAC FIFO trigger mode.

Values:

enumerator kDAC_FIFOTriggerByHardwareMode
Buffer would be triggered by hardware.

enumerator kDAC _FIFOTriggerBySoftwareMode
Buffer would be triggered by software.

enum dac_fifo work mode
DAC FIFO work mode.

Values:
enumerator kDAC FIFODisabled

FIFO mode is disabled and buffer mode is enabled. Any data written to DATA[DATA]

goes to buffer then goes to conversion.
enumerator kDAC FIFOWorkAsNormalMode

FIFO mode is enabled. Data will be first read from FIFO to buffer then goes to conver-

sion.

enumerator kDAC _FIFOWorkAsSwingMode

In swing mode, the read pointer swings between the writer pointer and zero. That is,
the trigger increases the read pointer till reach the writer pointer and decreases the
read pointer till zero, and so on. The FIFO empty/full/watermark flag will not update
during swing back mode.

enumerator kDAC_FIFOWorkAsPeriod TriggerMode

In periodic trigger mode, user only needs to send the first trigger. Then after every
[PTG_PERIOD+1] RCLK cycles, DAC will be automatically triggered by internal trigger.
There will be [PTG_NUM] internal triggers, thus in total [PTG_NUM+1] conversions in-
cluding the first trigger sent by user. User can terminate the current conversion queue
by clearing the GCR[PTGEN] bit. Then, after the current conversion is completed, the
conversion is terminated and the PTGCOCO flag is set. If PCR[PTG_NUM] is set to zero,
there will be infinite triggers following the first hardware/software trigger, until the
GCR[PTGEN] is cleared by software. In any case, the conversion can be terminated by
FIFORST/SWRST.

enumerator kDAC__FIFOWorkAsPeriod Trigger AndSwingMode

Periodically trigger DAC and swing back.

enum _ dac_reference_ voltage source
DAC reference voltage source.

Values:

enumerator kDAC__ReferenceVoltageSourceAlt1

The DAC selects VREFH_INT as the reference voltage.

enumerator kDAC_ReferenceVoltageSourceAlt2

The DAC selects VREFH_EXT as the reference voltage.

enum _ dac_reference current_ source
Values:
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enumerator kDAC ReferenceCurrentSourcePtat

enumerator kDAC ReferenceCurrentSourceZtc

typedef enum _dac_fifo_trigger_mode dac_ fifo_ trigger__ mode_t

DAC FIFO trigger mode.

typedef enum _dac_fifo_work_mode dac_fifo_ work_mode_t

DAC FIFO work mode.

typedef enum _dac_reference_voltage_source dac_ reference voltage source_t

DAC reference voltage source.

typedef enum _dac_reference_current_source dac_ reference_ current_ source_t

typedef struct _dac_config dac_ config_t

DAC configuration structure.

struct _ dac_ config

#include <fsl_dac.h> DAC configuration structure.

Public Members

uint32_t fifoWatermarkLevel
FIFO’s watermark, the max value can be the hardware FIFO size.

dac_fifo_trigger_mode_t fifoTriggerMode
Select the trigger mode for FIFO.

dac_fifo_work_mode_t fifoWorkMode
Select the work mode for FIFO.

bool enableOpampBuffer
Opamp is used as buffer.

bool enableLowerLowPowerMode
Enable the lower low power mode.

uint32_t periodicTriggerNumber

There will be ‘periodicTriggerNumber’ internal triggers following the first hard-
ware/software trigger. So there will be ‘periodicTriggerNumber + 1’ conversions in
total. If set to zero, there will be infinite triggers following the first hw/sw trigger, until
the GCR[PTGEN] is cleared.

uint32_t periodicTriggerWidth
Control the periodic trigger frequency. There will be ‘periodicTriggerWidth + 1’ RCLK
cycles between each periodic trigger. The periodic trigger frequency should be config-
ured to not larger than the analog conversion speed.

uint32_t syncTime
RCLK cycles before data latch. accessible range is 0-15. It is used to configure the
DAC sync cycles which is helpful to reduce glitch on the output. The sync time is
(LATCH_CYC+1) RCLK cycles. User should configure this register according to the RCLK
frequency. The recommended sync time is at least 40ns.

dac_reference_current_source_t referenceCurrentSource

Select the internal reference current source.

dac_reference_voltage_source_t referenceVoltageSource
Select the reference voltage source.
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2.7 eDMA: Enhanced Direct Memory Access (eDMA) Con-
troller Driver

void EDMA_ Init(EDMA_Type *base, const edma_config_t *config)
Initializes the eDMA peripheral.

This function ungates the eDMA clock and configures the eDMA peripheral according to the
configuration structure. All emda enabled request will be cleared in this function.

Note: This function enables the minor loop map feature.

Parameters
* base — eDMA peripheral base address.
* config — A pointer to the configuration structure, see “edma_config_t”.

void EDMA_ Deinit(EDMA_Type *base)
Deinitializes the eDMA peripheral.

This function gates the eDMA clock.
Parameters
* base — eDMA peripheral base address.

void EDMA_ InstallTCD(EDMA_Type *base, uint32_t channel, edma_tcd_t *tcd)
Push content of TCD structure into hardware TCD register.

Parameters
* base — EDMA peripheral base address.
* channel - EDMA channel number.
* tcd — Point to TCD structure.

void EDMA_ GetDefaultConfig(edma_config t *config)
Gets the eDMA default configuration structure.

This function sets the configuration structure to default values. The default configuration
is set to the following values.

config.enableContinuousLinkMode = false;
config.enableHaltOnError = true;
config.enableRoundRobinArbitration = false;
config.enableDebugMode = false;

Parameters
* config — A pointer to the eDMA configuration structure.

void EDMA_ InitChannel(EDMA_Type *base, uint32_t channel, edma_channel_config t
*channelConfig)

EDMA Channel initialization.
Parameters
* base — eDMAA4 peripheral base address.
* channel — eDMA4 channel number.

¢ channelConfig — pointer to user’s eDMA4 channel config structure, see
edma_channel_config_t for detail.
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static inline void EDMA_ SetChannelMemoryAttribute(EDMA_Type *base, uint32_t channel,
edma_channel_ memory_attribute_t
writeAttribute,
edma_channel_memory_attribute_t
readAttribute)

Set channel memory attribute.
Parameters
* base — eDMAA4 peripheral base address.
* channel - eDMA4 channel number.
* writeAttribute — Attributes associated with a write transaction.
* readAttribute — Attributes associated with a read transaction.

static inline void EDMA_ SetChannelSignExtension(EDMA_Type *base, uint32_t channel, uint8_t
position)
Set channel sign extension.
Parameters
* base — eDMA4 peripheral base address.
* channel — eDMA4 channel number.

* position — A non-zero value specifing the sign extend bit position. If 0, sign
extension is disabled.

static inline void EDMA_ SetChannelSwapSize(EDMA_Type *base, uint32_t channel,
edma_channel_swap_size_t swapSize)

Set channel swap size.
Parameters
* base — eDMAA4 peripheral base address.
* channel — eDMA4 channel number.

* swapSize —Swap occurs with respect to the specified transfer size. If 0, swap
is disabled.

static inline void EDMA_ SetChannelAccessType(EDMA_Type *base, uint32_t channel,
edma_channel_access_type_t
channelAccessType)

Set channel access type.
Parameters
* base — eDMA4 peripheral base address.
* channel — eDMA4 channel number.

* channelAccessType —eDMAA4’s transactions type on the system bus when the
channel is active.

static inline void EDMA_ SetChannelMux(EDMA_Type *base, uint32_t channel, uint32_t
channelRequestSource)

Set channel request source.
Parameters
* base — eDMA peripheral base address.

* channel - eDMA channel number.
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* channelRequestSource — eDMA hardware service request source for the
channel. User need to use the dma_request_source_t type as the input
parameter. Note that devices may use other enum type to express dma
request source and User can fined it in SOC header or fsl_edma_soc.h.

static inline uint32_t EDMA__ GetChannelSystemBusInformation(EDMA_Type *base, uint32_t
channel)

Gets the channel identification and attribute information on the system bus interface.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

Returns
The mask of the channel system bus information. Users need to use the
_edma_channel_sys_bus_info type to decode the return variables.

static inline void EDMA__EnableChannelMasterIDReplication(EDMA_Type *base, uint32_t
channel, bool enable)

Set channel master ID replication.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* enable — true is enable, false is disable.

static inline void EDMA _ SetChannelProtectionLevel EDMA_Type *base, uint32_t channel,
edma_channel_protection_level t level)

Set channel security level.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* level — security level.

void EDMA_ ResetChannel(EDMA_Type *base, uint32_t channel)
Sets all TCD registers to default values.

This function sets TCD registers for this channel to default values.

Note: This function must not be called while the channel transfer is ongoing or it causes

unpredictable results.

Note: This function enables the auto stop request feature.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

void EDMA_ SetTransferConfig(EDMA_Type *base, uint32_t channel, const
edma_transfer_config_t *config, edma_tcd_t *nextTcd)

Configures the eDMA transfer attribute.

2.7. eDMA: Enhanced Direct Memory Access (eDMA) Controller Driver

213



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

This function configures the transfer attribute, including source address, destination ad-
dress, transfer size, address offset, and so on. It also configures the scatter gather feature
if the user supplies the TCD address. Example:

edma,_ transfer t config;
edma_ ted_t ted;
config.srcAddr = ..;
config.destAddr = ..;

EDMA_ SetTransferConfig(DMAOQ, channel, &config, &stcd);

Note: If nextTcd is not NULL, it means scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the eDMA_ResetChannel.

Parameters
* base — eDMA peripheral base address.
¢ channel — eDMA channel number.
* config — Pointer to eDMA transfer configuration structure.

* nextTcd — Point to TCD structure. It can be NULL if users do not want to
enable scatter/gather feature.

void EDMA_SetMinorOffsetConfig(EDMA_Type *base, uint32_t channel, const

edma_minor._offset_config_t *config)
Configures the eDMA minor offset feature.

The minor offset means that the signed-extended value is added to the source address or
destination address after each minor loop.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* config — A pointer to the minor offset configuration structure.

void EDMA__SetChannelPreemptionConfig(EDMA_Type *base, uint32_t channel, const

edma_channel_Preemption_config_t *config)
Configures the eDMA channel preemption feature.

This function configures the channel preemption attribute and the priority of the channel.
Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number

* config — A pointer to the channel preemption configuration structure.

void EDMA_ SetChannelLink(EDMA_Type *base, uint32_t channel, edma_channel_link_type_t

type, uint32_t linkedChannel)
Sets the channel link for the eDMA transfer.
This function configures either the minor link or the major link mode. The minor link

means that the channel link is triggered every time CITER decreases by 1. The major link
means that the channel link is triggered when the CITER is exhausted.

Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.
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Parameters

* base — eDMA peripheral base address.

¢ channel — eDMA channel number.

* type — A channel link type, which can be one of the following:
— KEDMA_LinkNone
— kEDMA_MinorLink
— kEDMA_MajorLink

* linkedChannel — The linked channel number.

void EDMA_ SetBandWidth(EDMA_Type *base, uint32_t channel, edma_bandwidth _t
bandWidth)

Sets the bandwidth for the eDMA transfer.

Because the eDMA processes the minor loop, it continuously generates read/write se-
quences until the minor count is exhausted. The bandwidth forces the eDMA to stall after
the completion of each read/write access to control the bus request bandwidth seen by the
crossbar switch.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* bandWidth — A bandwidth setting, which can be one of the following:
- kEDMABandwidthStallNone
- kEDMABandwidthStall4Cycle
— kEDMABandwidthStall8Cycle

void EDMA_ SetModulo(EDMA_Type *base, uint32_t channel, edma_modulo_t srcModulo,
edma_modulo_t destModulo)

Sets the source modulo and the destination modulo for the eDMA transfer.

This function defines a specific address range specified to be the value after (SADDR +
SOFF)/(DADDR + DOFF) calculation is performed or the original register value. It provides
the ability to implement a circular data queue easily.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* srcModulo — A source modulo value.
* destModulo — A destination modulo value.

static inline void EDMA_ EnableAsyncRequest(EDMA_Type *base, uint32_t channel, bool enable)
Enables an async request for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* enable — The command to enable (true) or disable (false).
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static inline void EDMA_ EnableAutoStopRequest(EDMA_Type *base, uint32_t channel, bool
enable)

Enables an auto stop request for the eDMA transfer.

If enabling the auto stop request, the eDMA hardware automatically disables the hardware
channel request.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.
* enable — The command to enable (true) or disable (false).

void EDMA_ EnableChannellnterrupts(EDMA_Type *base, uint32_t channel, uint32_t mask)
Enables the interrupt source for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

» mask—The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_ DisableChannelInterrupts(EDMA_Type *base, uint32_t channel, uint32_t mask)
Disables the interrupt source for the eDMA transfer.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

* mask — The mask of the interrupt source to be set. Use the defined
edma_interrupt_enable_t type.

void EDMA_ SetMajorOffsetConfig(EDMA_Type *base, uint32_t channel, int32_t sourceOffset,
int32_t destOffset)

Configures the eDMA channel TCD major offset feature.
Adjustment value added to the source address at the completion of the major iteration count
Parameters
* base — eDMA peripheral base address.
* channel — edma channel number.

* sourceOffset — source address offset will be applied to source address after
major loop done.

* destOffset — destination address offset will be applied to source address af-
ter major loop done.

void EDMA_ ConfigChannelSoftware TCD(edma_tcd_t *tcd, const edma_transfer_config t
*transfer)

Sets TCD fields according to the user’s channel transfer configuration structure,
edma_transfer_config t.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_ConfigChannelSoftwareTCDExt

Application should be careful about the TCD pool buffer storage class,
* For the platform has cache, the software TCD should be put in non cache section

* The TCD pool buffer should have a consistent storage class.
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Note: This function enables the auto stop request feature.

Parameters
* tcd — Pointer to the TCD structure.
* transfer — channel transfer configuration pointer.

void EDMA_TedReset(edma_ted_t *tcd)
Sets all fields to default values for the TCD structure.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdResetExt

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

Note: This function enables the auto stop request feature.

Parameters
* tcd — Pointer to the TCD structure.

void EDMA_ TedSetTransferConfig(edma_tcd_t *tcd, const edma_transfer_config_t *config,
edma_tcd_t *nextTcd)

Configures the eDMA TCD transfer attribute.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetTransferConfigExt

The TCD is a transfer control descriptor. The content of the TCD is the same as the hardware
TCD registers. The TCD is used in the scatter-gather mode. This function configures the
TCD transfer attribute, including source address, destination address, transfer size, address
offset, and so on. It also configures the scatter gather feature if the user supplies the next
TCD address. Example:

edma_ transfer_t config = {
}
edma_tcd_t ted _ aligned(32);

edma_ tcd_t nextTed __ aligned(32);
EDMA_ TcdSetTransferConfig(&tcd, &config, &nextTed);

Note: TCD address should be 32 bytes aligned or it causes an eDMA error.

Note: If the nextTcd is not NULL, the scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the EDMA_TcdReset.

Parameters
* tcd — Pointer to the TCD structure.
* config — Pointer to eDMA transfer configuration structure.

* nextTced — Pointer to the next TCD structure. It can be NULL if users do not
want to enable scatter/gather feature.
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void EDMA_ TedSetMinorOffsetConfig(edma_tcd_t *tcd, const edma_minor_offset_config t
*config)

Configures the eDMA TCD minor offset feature.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetMinorOffsetConfigExt

A minor offset is a signed-extended value added to the source address or a destination ad-
dress after each minor loop.

Parameters
* tcd — A point to the TCD structure.
* config — A pointer to the minor offset configuration structure.

void EDMA_ TedSetChannelLink(edma_tcd_t *tcd, edma_channel_link_type_t type, uint32_t
linkedChannel)

Sets the channel link for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetChannelLinkExt

This function configures either a minor link or a major link. The minor link means the
channel link is triggered every time CITER decreases by 1. The major link means that the
channel link is triggered when the CITER is exhausted.

Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.

Parameters
* tcd — Point to the TCD structure.
* type — Channel link type, it can be one of:
— KEDMA_LinkNone
— kEDMA_MinorLink
— KEDMA_MajorLink
¢ linkedChannel — The linked channel number.

static inline void EDMA_ TedSetBandWidth(edma_tcd_t *tcd, edma_bandwidth_t bandWidth)
Sets the bandwidth for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetBandWidthExt

Because the eDMA processes the minor loop, it continuously generates read/write se-
quences until the minor count is exhausted. The bandwidth forces the eDMA to stall after
the completion of each read/write access to control the bus request bandwidth seen by the
crossbar switch.

Parameters
* tcd — A pointer to the TCD structure.
* bandWidth — A bandwidth setting, which can be one of the following:
- KEDMABandwidthStallNone
- kEDMABandwidthStall4Cycle
- kEDMABandwidthStall8Cycle
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void EDMA_ TedSetModulo(edma_tcd_t *tcd, edma_modulo_t srcModulo, edma_modulo_t
destModulo)

Sets the source modulo and the destination modulo for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetModuloExt

This function defines a specific address range specified to be the value after (SADDR +
SOFF)/(DADDR + DOFF) calculation is performed or the original register value. It provides
the ability to implement a circular data queue easily.

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

static inline void EDMA_ TcdEnableAutoStopRequest(edma_tcd_t *tcd, bool enable)
Sets the auto stop request for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdEnableAutoStopRequestExt

If enabling the auto stop request, the eDMA hardware automatically disables the hardware
channel request.

Parameters
* tcd — A pointer to the TCD structure.
* enable — The command to enable (true) or disable (false).

void EDMA_ TedEnableInterrupts(edma_tcd_t *tcd, uint32_t mask)
Enables the interrupt source for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdEnableInterruptsExt

Parameters
* tcd — Point to the TCD structure.

» mask — The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_TedDisableInterrupts(edma_tcd_t *tcd, uint32_t mask)
Disables the interrupt source for the eDMA TCD.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdDisableInterruptsExt

Parameters
* tcd — Point to the TCD structure.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_ TedSetMajorOffsetConfig(edma_ted_t *ted, int32_t sourceOffset, int32_t destOffset)
Configures the eDMA TCD major offset feature.

@Note This API only supports EDMA4 TCD type. It can be used to support all types with
extension API EDMA_TcdSetMajorOffsetConfigExt

Adjustment value added to the source address at the completion of the major iteration count

Parameters
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* tcd — A point to the TCD structure.

* sourceOffset — source address offset wiil be applied to source address after
major loop done.

* destOffset — destination address offset will be applied to source address af-
ter major loop done.

void EDMA_ ConfigChannelSoftwareTCDExt(EDMA_Type *base, edma_tcd_t *tcd, const
edma_transfer_config_t *transfer)

Sets TCD fields according to the user’s channel transfer configuration structure,
edma_transfer_config t.

Application should be careful about the TCD pool buffer storage class,
* For the platform has cache, the software TCD should be put in non cache section

* The TCD pool buffer should have a consistent storage class.

Note: This function enables the auto stop request feature.

Parameters
* base — eDMA peripheral base address.
* tcd — Pointer to the TCD structure.
* transfer — channel transfer configuration pointer.

void EDMA_ TedResetExt(EDMA_Type *base, edma_tcd_t *tcd)
Sets all fields to default values for the TCD structure.

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

Note: This function enables the auto stop request feature.

Parameters
* base — eDMA peripheral base address.
¢ tcd — Pointer to the TCD structure.

void EDMA_ TedSetTransferConfigExt(EDMA_Type *base, edma_tcd_t *tcd, const
edma_transfer_config t *config, edma_tcd_t *nextTcd)

Configures the eDMA TCD transfer attribute.

The TCD is a transfer control descriptor. The content of the TCD is the same as the hardware
TCD registers. The TCD is used in the scatter-gather mode. This function configures the
TCD transfer attribute, including source address, destination address, transfer size, address
offset, and so on. It also configures the scatter gather feature if the user supplies the next
TCD address. Example:

edma_ transfer_t config = {
}
edma_tcd_t ted ___ aligned(32);

edma_tcd t nextTed  aligned(32);
EDMA_ TcdSetTransferConfig(&ted, &config, &nextTed);

Note: TCD address should be 32 bytes aligned or it causes an eDMA error.
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Note: If the nextTcd is not NULL, the scatter gather feature is enabled and DREQ bit is
cleared in the previous transfer configuration, which is set in the EDMA_TcdReset.

Parameters
* base — eDMA peripheral base address.
* tcd — Pointer to the TCD structure.
* config — Pointer to eDMA transfer configuration structure.

* nextTcd — Pointer to the next TCD structure. It can be NULL if users do not
want to enable scatter/gather feature.

void EDMA_ TedSetMinorOffsetConfigExt(EDMA_Type *base, edma_tcd_t *tcd, const
edma_minor_offset_config_t *config)

Configures the eDMA TCD minor offset feature.

A minor offset is a signed-extended value added to the source address or a destination ad-
dress after each minor loop.

Parameters
* base — eDMA peripheral base address.
* tcd — A point to the TCD structure.
* config — A pointer to the minor offset configuration structure.

void EDMA_ TedSetChannelLinkExt(EDMA_Type *base, edma_tcd_t *tcd,
edma_channel _link_type_t type, uint32_t linkedChannel)

Sets the channel link for the eDMA TCD.
This function configures either a minor link or a major link. The minor link means the

channel link is triggered every time CITER decreases by 1. The major link means that the
channel link is triggered when the CITER is exhausted.

Note: Users should ensure that DONE flag is cleared before calling this interface, or the
configuration is invalid.

Parameters
* base — eDMA peripheral base address.
* tcd — Point to the TCD structure.
* type — Channel link type, it can be one of:
— KEDMA_LinkNone
— KEDMA_MinorLink
— kEDMA_MajorLink
* linkedChannel — The linked channel number.

static inline void EDMA_ TedSetBandWidthExt(EDMA_Type *base, edma_tcd_t *tcd,
edma_bandwidth_t bandWidth)

Sets the bandwidth for the eDMA TCD.

Because the eDMA processes the minor loop, it continuously generates read/write se-
quences until the minor count is exhausted. The bandwidth forces the eDMA to stall after
the completion of each read/write access to control the bus request bandwidth seen by the
crosshar switch.
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Parameters
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* bandWidth — A bandwidth setting, which can be one of the following:
- kEDMABandwidthStallNone
— kEDMABandwidthStall4Cycle
— kEDMABandwidthStall8Cycle

void EDMA_ TedSetModuloExt(EDMA_Type *base, edma_tcd_t *tcd, edma_modulo_t srcModulo,
edma_modulo_t destModulo)

Sets the source modulo and the destination modulo for the eDMA TCD.

This function defines a specific address range specified to be the value after (SADDR +
SOFF)/(DADDR + DOFF) calculation is performed or the original register value. It provides
the ability to implement a circular data queue easily.

Parameters
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* srcModulo — A source modulo value.
* destModulo — A destination modulo value.

static inline void EDMA_ TcdEnableAutoStopRequestExt(EDMA_Type *base, edma_tcd_t *tcd,
bool enable)

Sets the auto stop request for the eDMA TCD.

If enabling the auto stop request, the eDMA hardware automatically disables the hardware
channel request.

Parameters
* base — eDMA peripheral base address.
* tcd — A pointer to the TCD structure.
* enable — The command to enable (true) or disable (false).

void EDMA_ TedEnablelnterruptsExt(EDMA_Type *base, edma_tcd_t *tcd, uint32_t mask)
Enables the interrupt source for the eDMA TCD.

Parameters
* base — eDMA peripheral base address.
* tcd — Point to the TCD structure.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.

void EDMA_ TedDisableInterruptsExt(EDMA_Type *base, edma_tcd_t *tcd, uint32_t mask)
Disables the interrupt source for the eDMA TCD.

Parameters
* base — eDMA peripheral base address.
* tcd — Point to the TCD structure.

» mask —The mask of interrupt source to be set. Users need to use the defined
edma_interrupt_enable_t type.
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void EDMA_ TedSetMajorOffsetConfigExt(EDMA_Type *base, edma_tcd_t *tcd, int32_t
sourceOffset, int32_t destOffset)

Configures the eDMA TCD major offset feature.
Adjustment value added to the source address at the completion of the major iteration count
Parameters
* base — eDMA peripheral base address.
* tcd — A point to the TCD structure.

* sourceOffset — source address offset wiil be applied to source address after
major loop done.

* destOffset — destination address offset will be applied to source address af-
ter major loop done.

static inline void EDMA_ EnableChannelRequest(EDMA_Type *base, uint32_t channel)
Enables the eDMA hardware channel request.

This function enables the hardware channel request.
Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number.

static inline void EDMA_ DisableChannelRequest(EDMA_Type *base, uint32_t channel)
Disables the eDMA hardware channel request.

This function disables the hardware channel request.
Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number.

static inline void EDMA_ TriggerChannelStart(EDMA_Type *base, uint32_t channel)
Starts the eDMA transfer by using the software trigger.

This function starts a minor loop transfer.
Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number.

uint32_t EDMA_ GetRemainingMajorLoopCount(EDMA_Type *base, uint32_t channel)
Gets the remaining major loop count from the eDMA current channel TCD.

This function checks the TCD (Task Control Descriptor) status for a specified eDMA channel
and returns the number of major loop count that has not finished.

Note: 1. This function can only be used to get unfinished major loop count of transfer
without the next TCD, or it might be inaccuracy.

a. The unfinished/remaining transfer bytes cannot be obtained directly from registers
while the channel is running. Because to calculate the remaining bytes, the initial
NBYTES configured in DMA_TCDn_NBYTES_MLNO register is needed while the eDMA
IP does not support getting it while a channel is active. In another word, the NBYTES
value reading is always the actual (decrementing) NBYTES value the dma_engine is
working with while a channel is running. Consequently, to get the remaining transfer
bytes, a software-saved initial value of NBYTES (for example copied before enabling
the channel) is needed. The formula to calculate it is shown below: RemainingBytes =
RemainingMajorLoopCount * NBYTES(initially configured)
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Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

Returns
Major loop count which has not been transferred yet for the current TCD.

static inline uint32_t EDMA_ GetErrorStatusFlags(EDMA_Type *base)
Gets the eDMA channel error status flags.

Parameters
* base — eDMA peripheral base address.

Returns

The mask of error status flags. Users need to use the _edma_error_status_flags
type to decode the return variables.

uint32_t EDMA_ GetChannelStatusFlags(EDMA_Type *base, uint32_t channel)
Gets the eDMA channel status flags.

Parameters
* base — eDMA peripheral base address.
* channel - eDMA channel number.

Returns
The mask of channel status flags. Users need to use the
_edma_channel_status_flags type to decode the return variables.

void EDMA_ ClearChannelStatusFlags(EDMA_Type *base, uint32_t channel, uint32_t mask)
Clears the eDMA channel status flags.

Parameters
* base — eDMA peripheral base address.
* channel — eDMA channel number.

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

void EDMA_ CreateHandle(edma_handle_t *handle, EDMA_Type *base, uint32_t channel)
Creates the eDMA handle.

This function is called if using the transactional API for eDMA. This function initializes the
internal state of the eDMA handle.

Parameters

* handle — eDMA handle pointer. The eDMA handle stores callback function
and parameters.

* base — eDMA peripheral base address.
* channel — eDMA channel number.

void EDMA_ InstallTCDMemory(edma_handle_t *handle, edma_tcd_t *tcdPool, uint32_t tcdSize)
Installs the TCDs memory pool into the eDMA handle.

This function is called after the EDMA_CreateHandle to use scatter/gather feature. This
function shall only be used while users need to use scatter gather mode. Scatter gather
mode enables EDMA to load a new transfer control block (tcd) in hardware, and automati-
cally reconfigure that DMA channel for a new transfer. Users need to prepare tcd memory
and also configure tcds using interface EDMA_SubmitTransfer.
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Parameters
* handle — eDMA handle pointer.
* tcdPool — A memory pool to store TCDs. It must be 32 bytes aligned.
* tcdSize — The number of TCD slots.

void EDMA _ SetCallback(edma_handle_t *handle, edma_callback callback, void *userData)
Installs a callback function for the eDMA transfer.

This callback is called in the eDMA IRQ handler. Use the callback to do something after
the current major loop transfer completes. This function will be called every time one tcd
finished transfer.

Parameters
* handle — eDMA handle pointer.
* callback — eDMA callback function pointer.
* userData — A parameter for the callback function.

void EDMA_ PrepareTransferConfig(edma_transfer_config_t *config, void *srcAddr, uint32_t
srcWidth, int16_t srcOffset, void *destAddr, uint32_t
destWidth, int16_t destOffset, uint32_t bytesEachRequest,
uint32_t transferBytes)

Prepares the eDMA transfer structure configurations.

This function prepares the transfer configuration structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the
SRC is 4 bytes, the source address must be 4 bytes aligned, or it results in source ad-
dress error (SAE). User can check if 128 bytes support is available for specific instance by
FSL_FEATURE_EDMA_INSTANCE_SUPPORT_128_BYTES_TRANSFERn.

Parameters
* config — The user configuration structure of type edma_transfer_t.
* srcAddr — eDMA transfer source address.
* srcWidth — eDMA transfer source address width(bytes).
¢ srcOffset — source address offset.
* destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
* destOffset — destination address offset.
* bytesEachRequest — eDMA transfer bytes per channel request.
¢ transferBytes — eDMA transfer bytes to be transferred.

void EDMA_ PrepareTransfer(edma_transfer_config_t *config, void *srcAddr, uint32_t srcWidth,
void *destAddr, uint32_t destWidth, uint32_t bytesEachRequest,
uint32_t transferBytes, edma_transfer_type_t type)

Prepares the eDMA transfer structure.

This function prepares the transfer configuration structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the SRC
is 4 bytes, the source address must be 4 bytes aligned, or it results in source address error
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(SAE).

Parameters
* config — The user configuration structure of type edma_transfer_t.
¢ srcAddr — eDMA transfer source address.
* srcWidth — eDMA transfer source address width(bytes).
¢ destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
* bytesEachRequest — eDMA transfer bytes per channel request.
* transferBytes — eDMA transfer bytes to be transferred.
* type — eDMA transfer type.

void EDMA_ PrepareTransferTCD(edma_handle_t *handle, edma_tcd_t *tcd, void *srcAddr,
uint32_t srcWidth, int16_t srcOffset, void *destAddr, uint32_t
destWidth, int16_t destOffset, uint32_t bytesEachRequest,
uint32_t transferBytes, edma_tcd_t *nextTcd)

Prepares the eDMA transfer content descriptor.

This function prepares the transfer content descriptor structure according to the user input.

Note: The data address and the data width must be consistent. For example, if the SRC
is 4 bytes, the source address must be 4 bytes aligned, or it results in source address error
(SAE).

Parameters
* handle — eDMA handle pointer.
* tcd — Pointer to eDMA transfer content descriptor structure.
* srcAddr — eDMA transfer source address.
* srcWidth — eDMA transfer source address width(bytes).
* srcOffset — source address offset.
¢ destAddr — eDMA transfer destination address.
* destWidth — eDMA transfer destination address width(bytes).
¢ destOffset — destination address offset.
* bytesEachRequest — eDMA transfer bytes per channel request.
* transferBytes — eDMA transfer bytes to be transferred.
* nextTed — eDMA transfer linked TCD address.

status_t EDMA_ SubmitTransferTCD(edma_handle_t *handle, edma_tcd_t *tcd)
Submits the eDMA transfer content descriptor.

This function submits the eDMA transfer request according to the transfer content descrip-
tor. In scatter gather mode, call this function will add a configured tcd to the circular list of
tcd pool. The tcd pools is setup by call function EDMA_InstallTCDMemory before.

Typical user case:

a. submit single transfer
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edma_ ted_t ted;

EDMA_ PrepareTransferTCD(handle, tcd, ....)
EDMA _ SubmitTransferTCD(handle, tcd)
EDMA _ StartTransfer(handle)

b. submit static link transfer,

edma_ted_t ted[2];

EDMA _PrepareTransferTCD(handle, &tcd[0], ....)
EDMA_ PrepareTransferTCD(handle, &ted[1], ....)
EDMA __SubmitTransferTCD (handle, &tcd[0])
EDMA_ StartTransfer(handle)

c. submit dynamic link transfer

edma_ tcd_t tedpool[2];

EDMA_ InstallTCDMemory(&g_DMA_Handle, tcdpool, 2);
edma_ ted_t ted;

EDMA_ PrepareTransferTCD(handle, tcd, ....)

EDMA_ SubmitTransferTCD (handle, tcd)

EDMA_ PrepareTransferTCD(handle, tcd, ....)
EDMA_SubmitTransferTCD (handle, tcd)

EDMA _StartTransfer(handle)

d. submit loop transfer

edma_ tcd__t ted[2];

EDMA _PrepareTransferTCD (handle, &ted[0], ..., &tcd[1])
EDMA _PrepareTransferTCD(handle, &ted[1], ..., &ted[0])
EDMA_ SubmitTransferTCD (handle, &tecd[0])

EDMA_ StartTransfer (handle)

Parameters

* handle — eDMA handle pointer.

* tcd — Pointer to eDMA transfer content descriptor structure.
Return values

* kStatus_ EDMA_ Success — It means submit transfer request succeed.

* kStatus. EDMA _QueueFull - It means TCD queue is full. Submit transfer
request is not allowed.

* kStatus_ EDMA_ Busy — It means the given channel is busy, need to submit
request later.

status_t EDMA__SubmitTransfer(edma_handle_t *handle, const edma_transfer._config_t *config)
Submits the eDMA transfer request.

This function submits the eDMA transfer request according to the transfer configuration
structure. In scatter gather mode, call this function will add a configured tcd to the circular
list of tcd pool. The tcd pools is setup by call function EDMA_InstallTCDMemory before.

Parameters
* handle — eDMA handle pointer.
* config — Pointer to eDMA transfer configuration structure.
Return values
* kStatus_ EDMA_ Success — It means submit transfer request succeed.

* kStatus_ EDMA_ QueueFull — It means TCD queue is full. Submit transfer
request is not allowed.
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* kStatus_ EDMA_ Busy — It means the given channel is busy, need to submit
request later.

status_t EDMA_ SubmitLoopTransfer(edma_handle_t *handle, edma_transfer_config_t *transfer,
uint32_t transferLoopCount)

Submits the eDMA scatter gather transfer configurations.

The function is target for submit loop transfer request, the ring transfer request means that
the transfer request TAIL is link to HEAD, such as, A->B->C->D->A, or A->A

To use the ring transfer feature, the application should allocate several transfer object, such
as

edma_channel transfer config t transfer[2];
EDMA_ TransferSubmitLoopTransfer(psHandle, &transfer, 2U);

Then eDMA driver will link transfer[0] and transfer[1] to each other

Note: Application should check the return value of this function to avoid transfer request
submit failed

Parameters
* handle — eDMA handle pointer

* transfer — pointer to user’s eDMA channel configure structure, see
edma_channel_transfer_config_t for detail

¢ transferLoopCount — the count of the transfer ring, if loop count is 1, that
means that the one will link to itself.

Return values
* kStatus_ Success — It means submit transfer request succeed
* kStatus. EDMA_ Busy — channel is in busy status
* kStatus_ InvalidArgument — Invalid Argument

void EDMA _ StartTransfer(edma_handle_t *handle)
eDMA starts transfer.

This function enables the channel request. Users can call this function after submitting the
transfer request or before submitting the transfer request.

Parameters
* handle — eDMA handle pointer.

void EDMA_ StopTransfer(edma_handle_t *handle)
eDMA stops transfer.

This function disables the channel request to pause the transfer. Users can call
EDMA_StartTransfer() again to resume the transfer.

Parameters
* handle — eDMA handle pointer.

void EDMA_ AbortTransfer(edma_handle_t *handle)
eDMA aborts transfer.

This function disables the channel request and clear transfer status bits. Users can submit
another transfer after calling this APL

Parameters
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* handle - DMA handle pointer.
static inline uint32_t EDMA_ GetUnusedTCDNumber(edma_handle_t *handle)
Get unused TCD slot number.

This function gets current tcd index which is run. If the TCD pool pointer is NULL, it will
return 0.

Parameters
* handle - DMA handle pointer.

Returns
The unused tcd slot number.

static inline uint32_t EDMA_ GetNextTCDAddress(edma_handle_t *handle)
Get the next tcd address.

This function gets the next tcd address. If this is last TCD, return 0.
Parameters
* handle - DMA handle pointer.

Returns
The next TCD address.

void EDMA_ HandleIRQ(edma_handle_t *handle)
eDMA IRQ handler for the current major loop transfer completion.

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

Note: For the case using TCD queue, when the major iteration count is exhausted, additional
operations are performed. These include the final address adjustments and reloading of
the BITER field into the CITER. Assertion of an optional interrupt request also occurs at this
time, as does a possible fetch of a new TCD from memory using the scatter/gather address
pointer included in the descriptor (if scatter/gather is enabled).

For instance, when the time interrupt of TCD[0] happens, the TCD[1] has already been
loaded into the eDMA engine. As sga and sga_index are calculated based on the DLAST_SGA
bitfield lies in the TCD_CSR register; the sga_index in this case should be 2 (DLAST_SGA of
TCD[1] stores the address of TCD[2]). Thus, the “tcdUsed” updated should be (tcdUsed - 2U)
which indicates the number of TCDs can be loaded in the memory pool (because TCD[O0]
and TCD[1] have been loaded into the eDMA engine at this point already.).

For the last two continuous ISRs in a scatter/gather process, they both load the last TCD (The
last ISR does not load a new TCD) from the memory pool to the eDMA engine when major
loop completes. Therefore, ensure that the header and tcdUsed updated are identical for
them. tcdUsed are both 0 in this case as no TCD to be loaded.

See the “eDMA basic data flow” in the eDMA Functional description section of the Reference
Manual for further details.

Parameters
* handle — eDMA handle pointer.

FSL EDMA DRIVER VERSION
eDMA driver version

Version 2.10.6.

_edma_transfer_status eDMA transfer status

Values:
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enumerator kStatus_ EDMA__ QueueFull
TCD queue is full.

enumerator kStatus_ EDMA_ Busy

Channel is busy and can’t handle the transfer request.

enum edma_transfer size

eDMA transfer configuration
Values:
enumerator kEDMA_ TransferSizel Bytes

Source/Destination data transfer size is 1 byte every time
enumerator kEDMA_ TransferSize2Bytes

Source/Destination data transfer size is 2 bytes every time
enumerator kEDMA_ TransferSize4Bytes

Source/Destination data transfer size is 4 bytes every time
enumerator kEDMA_ TransferSizeS8Bytes

Source/Destination data transfer size is 8 bytes every time
enumerator kEDMA_ TransferSizel6Bytes

Source/Destination data transfer size is 16 bytes every time
enumerator kEDMA_ TransferSize32Bytes

Source/Destination data transfer size is 32 bytes every time
enumerator kEDMA_ TransferSize64Bytes

Source/Destination data transfer size is 64 bytes every time
enumerator kEDMA_ TransferSize128Bytes

Source/Destination data transfer size is 128 bytes every time

enum _edma_modulo

eDMA modulo configuration
Values:
enumerator kEDMA_ ModuloDisable

Disable modulo
enumerator kEDMA_Modulo2bytes

Circular buffer size is 2 bytes.
enumerator kEDMA_Modulo4bytes

Circular buffer size is 4 bytes.
enumerator kEDMA_Modulo8bytes

Circular buffer size is 8 bytes.
enumerator kEDMA_Modulol6bytes

Circular buffer size is 16 bytes.
enumerator kEDMA_Modulo32bytes

Circular buffer size is 32 bytes.
enumerator kEDMA_ Modulo64bytes

Circular buffer size is 64 bytes.

enumerator kEDMA_Modulo128bytes
Circular buffer size is 128 bytes.

230

Chapter 2. MCXA156



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

enumerator kEDMA_Modulo256bytes
Circular buffer size is 256 bytes.

enumerator kEDMA_Modulo512bytes
Circular buffer size is 512 bytes.
enumerator kEDMA_ModulolKbytes
Circular buffer size is 1 K bytes.
enumerator kEDMA_Modulo2Kbytes
Circular buffer size is 2 K bytes.
enumerator kEDMA_Modulo4Kbytes
Circular buffer size is 4 K bytes.
enumerator kEDMA_Modulo8Kbytes
Circular buffer size is 8 K bytes.
enumerator kEDMA_Modulol6Kbytes
Circular buffer size is 16 K bytes.
enumerator kEDMA_Modulo32Kbytes
Circular buffer size is 32 K bytes.
enumerator kEDMA__Modulo64Kbytes
Circular buffer size is 64 K bytes.
enumerator kEDMA_Modulo128Kbytes
Circular buffer size is 128 K bytes.
enumerator kEDMA_Modulo256Kbytes
Circular buffer size is 256 K bytes.
enumerator kEDMA_Modulo512Kbytes
Circular buffer size is 512 K bytes.
enumerator kEDMA_ModulolMbytes
Circular buffer size is 1 M bytes.
enumerator kEDMA_Modulo2Mbytes
Circular buffer size is 2 M bytes.
enumerator kEDMA_Modulo4Mbytes
Circular buffer size is 4 M bytes.
enumerator kEDMA_Modulo8Mbytes
Circular buffer size is 8 M bytes.
enumerator kEDMA_Modulo16Mbytes
Circular buffer size is 16 M bytes.
enumerator kEDMA_Modulo32Mbytes
Circular buffer size is 32 M bytes.
enumerator kEDMA_Modulo64Mbytes
Circular buffer size is 64 M bytes.
enumerator kEDMA_ Modulo128Mbytes
Circular buffer size is 128 M bytes.

enumerator kEDMA_Modulo256Mbytes
Circular buffer size is 256 M bytes.
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enumerator kEDMA_Modulo512Mbytes
Circular buffer size is 512 M bytes.

enumerator kEDMA_ModulolGbytes
Circular buffer size is 1 G bytes.

enumerator kEDMA_Modulo2Gbytes
Circular buffer size is 2 G bytes.

enum edma_bandwidth
Bandwidth control.

Values:

enumerator kEDMA_BandwidthStallNone
No eDMA engine stalls.

enumerator kEDMA__ BandwidthStall4Cycle
eDMA engine stalls for 4 cycles after each read/write.

enumerator kEDMA_ BandwidthStall8Cycle
eDMA engine stalls for 8 cycles after each read/write.

enum _ edma_ channel link_type
Channel link type.

Values:

enumerator kEDMA_LinkNone
No channel link

enumerator kEDMA MinorLink
Channel link after each minor loop

enumerator kEDMA_MajorLink
Channel link while major loop count exhausted

_edma_channel_status_flags eDMA channel status flags.
Values:

enumerator kEDMA_ DoneFlag
DONE flag, set while transfer finished, CITER value exhausted

enumerator kEDMA_ ErrorFlag
eDMA error flag, an error occurred in a transfer

enumerator kEDMA_ InterruptFlag
eDMA interrupt flag, set while an interrupt occurred of this channel

_edma_error_status_flags eDMA channel error status flags.
Values:

enumerator kEDMA_ DestinationBusErrorFlag
Bus error on destination address

enumerator kEDMA_ SourceBusErrorFlag
Bus error on the source address

enumerator kEDMA_ ScatterGatherErrorFlag
Error on the Scatter/Gather address, not 32byte aligned.
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enumerator kEDMA_ NbytesErrorFlag
NBYTES/CITER configuration error

enumerator kEDMA_ DestinationOffsetErrorFlag
Destination offset not aligned with destination size

enumerator kEDMA_ DestinationAddressErrorFlag
Destination address not aligned with destination size

enumerator kEDMA_ SourceOffsetErrorFlag
Source offset not aligned with source size

enumerator kEDMA _ SourceAddressErrorFlag
Source address not aligned with source size

enumerator kEDMA_ ErrorChannelFlag
Error channel number of the cancelled channel number

enumerator kEDMA_ TransferCanceledFlag
Transfer cancelled

enumerator kEDMA_ ValidFlag
No error occurred, this bit is 0. Otherwise, it is 1.

_edma_interrupt_enable eDMA interrupt source
Values:

enumerator kEDMA _ErrorInterruptEnable
Enable interrupt while channel error occurs.

enumerator kEDMA_ MajorInterruptEnable
Enable interrupt while major count exhausted.

enumerator kEDMA_ HalfInterruptEnable
Enable interrupt while major count to half value.

enum _edma_ transfer type
eDMA transfer type

Values:

enumerator kEDMA_MemoryToMemory
Transfer from memory to memory

enumerator kEDMA _ Peripheral ToMemory
Transfer from peripheral to memory

enumerator kEDMA_MemoryToPeripheral
Transfer from memory to peripheral

enumerator kEDMA_ PeripheralToPeripheral
Transfer from Peripheral to peripheral

enum edma_ channel memory_ attribute
eDMA channel memory attribute

Values:

enumerator kEDMA ChannelNoWriteNoReadNoCacheNoBuffer
No write allocate, no read allocate, non-cacheable, non-bufferable.
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enumerator kEDMA_ChannelNoWriteNoReadNoCacheBufferable
No write allocate, no read allocate, non-cacheable, bufferable.

enumerator kEDMA_ChannelNoWriteNoReadCacheableNoBuffer

No write allocate, no read allocate, cacheable, non-bufferable.
enumerator kEDMA_ChannelNoWriteNoReadCacheableBufferable

No write allocate, no read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelNoWriteReadNoCacheNoBuffer

No write allocate, read allocate, non-cacheable, non-bufferable.
enumerator kEDMA_ChannelNoWriteReadNoCacheBufferable

No write allocate, read allocate, non-cacheable, bufferable.
enumerator kEDMA_ChannelNoWriteReadCacheableNoBuffer

No write allocate, read allocate, cacheable, non-bufferable.
enumerator kEDMA ChannelNoWriteReadCacheableBufferable

No write allocate, read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelWriteNoReadNoCacheNoBuffer

write allocate, no read allocate, non-cacheable, non-bufferable.
enumerator kEDMA ChannelWriteNoReadNoCacheBufferable

write allocate, no read allocate, non-cacheable, bufferable.
enumerator kEDMA ChannelWriteNoReadCacheableNoBuffer

write allocate, no read allocate, cacheable, non-bufferable.
enumerator kEDMA ChannelWriteNoReadCacheableBufferable

write allocate, no read allocate, cacheable, bufferable.
enumerator kEDMA_ChannelWriteReadNoCacheNoBuffer

write allocate, read allocate, non-cacheable, non-bufferable.
enumerator kEDMA_ChannelWriteReadNoCacheBufferable

write allocate, read allocate, non-cacheable, bufferable.
enumerator kEDMA_ChannelWriteReadCacheableNoBuffer

write allocate, read allocate, cacheable, non-bufferable.

enumerator kEDMA ChannelWriteReadCacheableBufferable
write allocate, read allocate, cacheable, bufferable.

enum _ edma_ channel swap_ size

eDMA4 channel swap size

Values:

enumerator kEDMA_ChannelSwapDisabled
Swap is disabled.

enumerator kEDMA_ChannelRead With8bitSwap
Swap occurs with respect to the read 8bit.

enumerator kEDMA_ChannelRead With16bitSwap
Swap occurs with respect to the read 16bit.

enumerator kEDMA_ChannelRead With32bitSwap
Swap occurs with respect to the read 32bit.
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enumerator kEDMA_ChannelWrite With8bitSwap
Swap occurs with respect to the write 8bit.

enumerator kEDMA_ChannelWriteWith16bitSwap
Swap occurs with respect to the write 16bit.

enumerator kEDMA__ChannelWriteWith32bitSwap
Swap occurs with respect to the write 32bit.

eDMA channel system bus information, _edma_channel_sys_bus_info
Values:

enumerator kEDMA_ Privileged AccessLevel

Privileged Access Level for DMA transfers. Ob - User protection level; 1b - Privileged
protection level.

enumerator kEDMA_Masterld
DMA’s master ID when channel is active and master ID replication is enabled.

enum _ edma_ channel access_type
eDMA4 channel access type

Values:

enumerator kEDMA ChannelDataAccess
Data access for eDMA4 transfers.

enumerator kEDMA ChannellnstructionAccess
Instruction access for eDMA4 transfers.

enum _ edma_ channel_protection_ level
eDMA4 channel protection level

Values:

enumerator kEDMA_ChannelProtectionLevelUser
user protection level for eDMA transfers.
enumerator kEDMA_ChannelProtectionLevelPrivileged
Privileged protection level eDMA transfers.
typedef enum _edma_transfer_size edma_ transfer_size_t
eDMA transfer configuration
typedef enum _edma_modulo edma_ modulo_t
eDMA modulo configuration
typedef enum _edma_bandwidth edma_ bandwidth_ t
Bandwidth control.
typedef enum _edma_channel_link_type edma_ channel_link type_t
Channel link type.
typedef enum _edma_transfer_type edma_ transfer_ type t
eDMA transfer type
typedef struct _edma_channel Preemption_config edma_ channel Preemption_config t
eDMA channel priority configuration

typedef struct _edma_minor_offset_config edma_ minor_ offset_ config_t
eDMA minor offset configuration
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typedef enum edma_channel memory_attribute edma_ channel _memory_ attribute_t

eDMA channel memory attribute

typedef enum _edma_channel swap_size edma_ channel__swap_ size_t

eDMA4 channel swap size

typedef enum _edma_channel_access_type edma_ channel__access_ type_t

eDMA4 channel access type

typedef enum _edma_channel_protection_level edma_ channel protection_level t

eDMA4 channel protection level

typedef struct _edma_channel_config edma_ channel config t

eDMA4 channel configuration

typedef edma_core_tcd_t edma_ ted_t

eDMA TCD.

This structure is same as TCD register which is described in reference manual, and is used
to configure the scatter/gather feature as a next hardware TCD.

typedef struct _edma_transfer_config edma_ transfer config t

edma4 channel transfer configuration

The transfer configuration structure support full feature configuration of the transfer con-
trol descriptor.

1.To perform a simple transfer, below members should be initialized at least .srcAddr -
source address .dstAddr - destination address .srcWidthOfEachTransfer - data width of
source address .dstWidthOfEachTransfer - data width of destination address, normally it
should be as same as srcWidthOfEachTransfer .bytesEachRequest - bytes to be transferred
in each DMA request .totalBytes - total bytes to be transferred .srcOffsetOfEachTransfer -
offset value in bytes unit to be applied to source address as each source read is completed
.dstOffsetOfEachTransfer - offset value in bytes unit to be applied to destination address as
each destination write is completed enablchannelRequest - channel request can be enabled
together with transfer configure submission

2.The transfer configuration structure also support advance feature: Programmable
source/destination address range(MODULO) Programmable minor loop offset Pro-
grammable major loop offset Programmable channel chain feature Programmable channel
transfer control descriptor link feature

Note: User should pay attention to the transfer size alignment limitation

a. the bytesEachRequest should align with the srcWidthOfEachTransfer and the dst-
WidthOfEachTransfer that is to say bytesEachRequest % srcWidthOfEachTransfer
should be 0

b. the srcOffsetOfEachTransfer and dstOffsetOfEachTransfer must be aligne with trans-
fer width

the totalBytes should align with the bytesEachRequest

the srcAddr should align with the srcWidthOfEachTransfer

e. the dstAddr should align with the dstWidthOfEachTransfer

the srcAddr should align with srcAddrModulo if modulo feature is enabled

g. the dstAddr should align with dstAddrModulo if modulo feature is enabled If anyone
of above condition can not be satisfied, the edma4 interfaces will generate assert error.

g o

=
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typedef struct _edma_config edma_ config_t
eDMA global configuration structure.
typedef void (*edma_ callback)(struct _edma_handle *handle, void *userData, bool transferDone,
uint32_t tcds)
Define callback function for eDMA.
This callback function is called in the EDMA interrupt handle. In normal mode, run into
callback function means the transfer users need is done. In scatter gather mode, run into

callback function means a transfer control block (tcd) is finished. Not all transfer finished,
users can get the finished tcd numbers using interface EDMA_GetUnusedTCDNumber.

Param handle
EDMA handle pointer, users shall not touch the values inside.

Param userData
The callback user parameter pointer. Users can use this parameter to involve
things users need to change in EDMA callback function.

Param transferDone
If the current loaded transfer done. In normal mode it means if all transfer
done. In scatter gather mode, this parameter shows is the current transfer
block in EDMA register is done. As the load of core is different, it will be dif-
ferent if the new tcd loaded into EDMA registers while this callback called. If
true, it always means new tcd still not loaded into registers, while false means
new tcd already loaded into registers.

Param tcds
How many tcds are done from the last callback. This parameter only used in
scatter gather mode. It tells user how many tcds are finished between the last
callback and this.

typedef struct _edma_handle edma_ handle_ t
eDMA transfer handle structure
FSL EDMA_ DRIVER EDMA4
eDMA driver name
EDMA_ALLOCATE_TCD(name, number)
Macro used for allocate edma TCD.
DMA_DCHPRI_INDEX(channel)
Compute the offset unit from DCHPRIS.

struct _edma_ channel Preemption_ config
#include <fsl_edma.h> eDMA channel priority configuration

Public Members

bool enableChannelPreemption
If true: a channel can be suspended by other channel with higher priority

bool enablePreemptAbility
If true: a channel can suspend other channel with low priority

uint8_t channelPriority
Channel priority

struct _edma_ minor_ offset_ config
#include <fsl_edma.h> eDMA minor offset configuration
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Public Members

bool enableSrcMinorOffset
Enable(true) or Disable(false) source minor loop offset.

bool enableDestMinorOffset
Enable(true) or Disable(false) destination minor loop offset.

uint32_t minorOffset
Offset for a minor loop mapping.

struct _edma, channel config
#include <fsl_edma.h> eDMA4 channel configuration

Public Members

edma_channel_Preemption_config_t channelPreemptionConfig
channel preemption configuration

edma_channel memory_attribute_t channelReadMemoryAttribute
channel memory read attribute configuration

edma_channel memory_attribute_t channel WriteMemory Attribute
channel memory write attribute configuration

edma_channel_swap_size_t channelSwapSize
channel swap size configuration

edma_channel_access_type_t channel AccessType
channel access type configuration

uint8_t channelDataSignExtensionBitPosition
channel data sign extension bit psition configuration

uint32_t channelRequestSource
hardware service request source for the channel

bool enableMasterIDReplication
enable master ID replication

edma_channel_protection_level_t protectionLevel
protection level

struct _edma,_ transfer_config
#include <fsl_edma.h> edma4 channel transfer configuration

The transfer configuration structure support full feature configuration of the transfer con-
trol descriptor.

1.To perform a simple transfer, below members should be initialized at least .srcAddr -
source address .dstAddr - destination address .srccWidthOfEachTransfer - data width of
source address .dstWidthOfEachTransfer - data width of destination address, normally it
should be as same as srcWidthOfEachTransfer .bytesEachRequest - bytes to be transferred
in each DMA request .totalBytes - total bytes to be transferred .srcOffsetOfEachTransfer -
offset value in bytes unit to be applied to source address as each source read is completed
.dstOffsetOfEachTransfer - offset value in bytes unit to be applied to destination address as
each destination write is completed enablchannelRequest - channel request can be enabled
together with transfer configure submission
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2The transfer configuration structure also support advance feature: Programmable
source/destination address range(MODULO) Programmable minor loop offset Pro-
grammable major loop offset Programmable channel chain feature Programmable channel
transfer control descriptor link feature

Note: User should pay attention to the transfer size alignment limitation

a. the bytesEachRequest should align with the srcWidthOfEachTransfer and the dst-
WidthOfEachTransfer that is to say bytesEachRequest % srcWidthOfEachTransfer
should be 0

b. the srcOffsetOfEachTransfer and dstOffsetOfEachTransfer must be aligne with trans-
fer width

the totalBytes should align with the bytesEachRequest

the srcAddr should align with the srcWidthOfEachTransfer

e. the dstAddr should align with the dstWidthOfEachTransfer

the srcAddr should align with srcAddrModulo if modulo feature is enabled

g o

=

g. the dstAddr should align with dstAddrModulo if modulo feature is enabled If anyone
of above condition can not be satisfied, the edma4 interfaces will generate assert error.

Public Members

uint32_t srcAddr
Source data address.

uint32_t destAddr
Destination data address.

edma_transfer_size_t srcTransferSize
Source data transfer size.

edma_transfer_size_t destTransferSize
Destination data transfer size.

int16_t srcOffset
Sign-extended offset value in byte unit applied to the current source address to form
the next-state value as each source read is completed

int16_t destOffset
Sign-extended offset value in byte unit applied to the current destination address to
form the next-state value as each destination write is completed.

uint32_t minorLoopBytes

bytes in each minor loop or each request range: 1 - (2430 -1) when minor loop mapping
is enabled range: 1- (2710 - 1) when minor loop mapping is enabled and source or dest
minor loop offset is enabled range: 1 - (2732 - 1) when minor loop mapping is disabled

uint32_t majorLoopCounts

minor loop counts in each major loop, should be 1 at least for each transfer range: (0 -
(2715 - 1)) when minor loop channel link is disabled range: (0 - (29 - 1)) when minor
loop channel link is enabled total bytes in a transfer = minorLoopCountsEachMajor-
Loop * bytesEachMinorLoop

uint16_t enabledInterruptMask
channel interrupt to enable, can be OR’ed value of _edma_interrupt_enable
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edma_modulo_t srcAddrModulo

source circular data queue range
int32_t srcMajorLoopOffset

source major loop offset
edma_modulo_t dstAddrModulo

destination circular data queue range

int32_t dstMajorLoopOffset

destination major loop offset
bool enableSrcMinorLoopOffset

enable source minor loop offset
bool enableDstMinorLoopOffset

enable dest minor loop offset
int32_t minorLoopOffset

burst offset, the offset will be applied after minor loop update
bool enableChannelMajorLoopLink

channel link when major loop complete
uint32_t majorLoopLinkChannel

major loop link channel number
bool enableChannelMinorLoopLink

channel link when minor loop complete
uint32_t minorLoopLinkChannel

minor loop link channel number

edma_tcd_t *linkTCD
pointer to the link transfer control descriptor

struct _edma,_ config

#include <fsl_edma.h> eDMA global configuration structure.

Public Members

bool enableMasterIdReplication
Enable (true) master ID replication. If Master ID replication is disabled, the privileged
protection level (supervisor mode) for eDMAA4 transfers is used.

bool enableGlobalChannelLink
Enable(true) channellinking is available and controlled by each channel’s link settings.

bool enableHaltOnError
Enable (true) transfer halt on error. Any error causes the HALT bit to set. Subsequently,
all service requests are ignored until the HALT bit is cleared.

bool enableDebugMode
Enable(true) eDMA4 debug mode. When in debug mode, the eDMA4 stalls the start of
a new channel. Executing channels are allowed to complete.

bool enableRoundRobinArbitration
Enable(true) channel linking is available and controlled by each channel’s link settings.

edma_channel_config t *channelConfig[1]
channel preemption configuration
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struct edma_handle
#include <fsl_edma.h> eDMA transfer handle structure

Public Members
edma_callback callback
Callback function for major count exhausted.
void *userData
Callback function parameter.
EDMA_ChannelType *channelBase
eDMA peripheral channel base address.
EDMA_Type *base
eDMA peripheral base address
EDMA_TCDType *tcdBase
eDMA peripheral tcd base address.
edma_tcd_t *tcdPool
Pointer to memory stored TCDs.
uint32_t channel
eDMA channel number.
volatile int8_t header
The first TCD index. Should point to the next TCD to be loaded into the eDMA engine.
volatile int8_t tail
The last TCD index. Should point to the next TCD to be stored into the memory pool.

volatile int8_t tcdUsed

The number of used TCD slots. Should reflect the number of TCDs can be used/loaded
in the memory.

volatile int8_t tcdSize
The total number of TCD slots in the queue.

2.8 eDMA core Driver

enum _ edma_ tcd_ type
eDMA tcd flag type
Values:
enumerator kEDMA_EDMAA4Flag
Data access for eDMA4 transfers.
enumerator kEDMA__EDMAb5Flag
Instruction access for eDMA4 transfers.
typedef struct _edma_core_mp edma_ core_ mp_t
edma core channel struture definition

typedef struct _edma_core_channel edma_ core channel t
edma core channel struture definition
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typedef enum _edma_tcd_type edma_ted__type_t
eDMA tcd flag type

typedef struct _edma5_core_tcd edma5_ core_ted__t
edma5 core TCD struture definition

typedef struct _edma4 _core_tcd edma4_ core_ted__t
edma4 core TCD struture definition

typedef struct _edma_core_tcd edma_ core_ted_t
edma core TCD struture definition

typedef edma_core_channel_t EDMA_ ChannelType
EDMA typedef.

typedef edma_core_tcd_t EDMA_TCDType
typedef void EDMA_ Type
DMA_CORE_MP_CSR_EDBG_MASK
DMA_CORE_MP_CSR_ERCA_MASK
DMA_CORE_MP_CSR_HAE_MASK
DMA_CORE_MP_CSR_HALT MASK
DMA_CORE_MP_CSR_GCLC_MASK
DMA_CORE_MP_CSR_GMRC_MASK
DMA_ CORE_MP_CSR_EDBG(X)
DMA_CORE_MP_CSR_ERCA(X)

DMA CORE_MP_CSR_HAE(X)
DMA_CORE_MP_CSR_HALT(X)
DMA_CORE_MP_CSR_GCLC(X)
DMA_CORE_MP_CSR_GMRC(x)
DMA_ CSR_INTMAJOR_MASK
DMA__CSR_INTHALF_MASK
DMA__CSR_DREQ_MASK
DMA__CSR_ESG_MASK
DMA_CSR_BWC_MASK

DMA_ CSR_BWC(X)
DMA__CSR_START_MASK

DMA_ CITER_ELINKNO__CITER_ MASK
DMA_BITER_ ELINKNO_ BITER_ MASK
DMA_CITER_ELINKNO_ CITER_SHIFT

DMA_CITER_ ELINKYES CITER_MASK
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DMA_CITER_ELINKYES CITER SHIFT
DMA_ATTR SMOD MASK
DMA_ATTR_DMOD_MASK

DMA_ CITER_ELINKNO_ELINK_MASK
DMA_CSR_MAJORELINK MASK
DMA_BITER_ELINKYES_ ELINK_MASK
DMA_CITER ELINKYES ELINK MASK
DMA_CSR_MAJORLINKCH MASK
DMA_BITER_ELINKYES_LINKCH MASK
DMA_CITER_ELINKYES LINKCH MASK
DMA_NBYTES_MLOFFYES_MLOFF_MASK
DMA_NBYTES MLOFFYES DMLOE_ MASK
DMA_NBYTES MLOFFYES SMLOE MASK
DMA_NBYTES_MLOFFNO NBYTES MASK
DMA_ATTR_DMOD(X)
DMA_ATTR_SMOD(X)
DMA_BITER_ELINKYES_LINKCH(X)
DMA_CITER_ELINKYES LINKCH(X)

DMA_ NBYTES MLOFFYES MLOFF(x)
DMA_ NBYTES MLOFFYES DMLOE(X)
DMA_NBYTES_MLOFFYES_SMLOE(X)
DMA_NBYTES_MLOFFNO_NBYTES(X)
DMA_NBYTES MLOFFYES NBYTES(X)
DMA_ATTR_DSIZE(X)
DMA_ATTR_SSIZE(X)

DMA_CSR_DREQ(X)
DMA_CSR_MAJORLINKCH(X)
DMA_CH_MATTR_WCACHE(X)
DMA_CH_MATTR_RCACHE(x)
DMA_CH_CSR_SIGNEXT MASK

DMA CH_ CSR_SIGNEXT SHIFT
DMA_CH_CSR_SWAP_MASK

DMA CH_CSR_SWAP_SHIFT
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DMA_CH_SBR_INSTR_MASK
DMA_CH_SBR_INSTR_SHIFT
DMA_CH_MUX_SOURCE(X)

DMA_ERR_DBE_FLAG
DMA error flag.

DMA_ERR_SBE_FLAG

DMA ERR SGE_ FLAG
DMA_ERR_NCE_FLAG
DMA_ERR_DOE_FLAG
DMA_ERR_DAE_FLAG
DMA_ERR_SOE_FLAG
DMA_ERR_SAE FLAG
DMA_ERR_ERRCHAN_ FLAG
DMA ERR_ ECX FLAG
DMA_ERR_FLAG

DMA_CLEAR_DONE_STATUS(base, channel)
get/clear DONE bit
DMA_GET_DONE_STATUS(base, channel)
DMA_ENABLE_ ERROR_INT(base, channel)
enable/disable error interupt
DMA_DISABLE ERROR,_ INT(base, channel)
DMA_CLEAR_ERROR_STATUS(base, channel)
get/clear error status
DMA_GET_ERROR_STATUS(base, channel)
DMA_CLEAR_INT_STATUS(base, channel)
get/clear INT status
DMA_GET_INT_STATUS(base, channel)
DMA_ ENABLE MAJOR_INT(base, channel)
enable/dsiable MAJOR/HALF INT
DMA_ENABLE_HALF_INT(base, channel)

DMA_DISABLE MAJOR,_ INT(base, channel)
DMA_DISABLE_HALF_INT(base, channel)

EDMA_TCD_ALIGN_SIZE
EDMA tcd align size.

EDMA__CORE_BASE(base)
EDMA base address convert macro.

EDMA__MP_BASE(base)
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EDMA__CHANNEL_ BASE(base, channel)
EDMA__TCD_BASE(base, channel)

EDMA_TCD_TYPE(X)
EDMA TCD type macro.

EDMA_TCD_SADDR(tcd, flag)
EDMA TCD address convert macro.

EDMA_TCD_SOFF(tcd, flag)
EDMA_TCD_ ATTR(tcd, flag)
EDMA_TCD_NBYTES(tcd, flag)
EDMA_TCD_SLAST(tcd, flag)
EDMA_TCD_DADDR(tcd, flag)
EDMA_TCD_DOFF(tcd, flag)
EDMA_TCD_CITER(tcd, flag)
EDMA_TCD_DLAST_SGA(tcd, flag)
EDMA_TCD_ CSR(tcd, flag)
EDMA_TCD_BITER(tcd, flag)

struct _edma_ core_ mp
#include <fsl_edma_core.h> edma core channel struture definition

Public Members
IO uint32_t MP_ CSR

Channel Control and Status, array offset: 0x10000, array step: 0x10000
_ IO uint32_t MP_ES

Channel Error Status, array offset: 0x10004, array step: 0x10000

struct edma_core channel
#include <fsl_edma_core.h> edma core channel struture definition

Public Members
_ IO uint32_t CH_CSR

Channel Control and Status, array offset: 0x10000, array step: 0x10000
IO uint32_t CH_ES

Channel Error Status, array offset: 0x10004, array step: 0x10000
_ IO uint32_t CH_INT

Channel Interrupt Status, array offset: 0x10008, array step: 0x10000
IO uint32_t CH_SBR

Channel System Bus, array offset: 0x1000C, array step: 0x10000
_ IO uint32_t CH_ PRI

Channel Priority, array offset: 0x10010, array step: 0x10000

struct _edmab_core_ tcd
#include <fsl_edma_core.h> edma5 core TCD struture definition
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Public Members

IO uint32 t SADDR
SADDR register, used to save source address

~ TO uint32 t SADDR_HIGH
SADDR HIGH register, used to save source address

IO uintl6_t SOFF
SOFF register, save offset bytes every transfer
IO uintl6_t ATTR
ATTR register, source/destination transfer size and modulo
IO uint32_t NBYTES
Nbytes register, minor loop length in bytes
IO uint32_ t SLAST
SLAST register
_ IO uint32_t SLAST_SDA_HIGH
SLAST SDA HIGH register
IO uint32 t DADDR
DADDR register, used for destination address
IO uint32_t DADDR_HIGH
DADDR HIGH register, used for destination address
_ IO uint32_t DLAST_SGA
DLASTSGA register, next tcd address used in scatter-gather mode
_ IO uint32_t DLAST_SGA_HIGH
DLASTSGA HIGH register, next tcd address used in scatter-gather mode
IO uintl6_t DOFF
DOFF register, used for destination offset
IO uintl6_t CITER
CITER register, current minor loop numbers, for unfinished minor loop.
IO uintl6_t CSR
CSR register, for TCD control status
IO uint16_t BITER
BITER register, begin minor loop count.
uint8_t RESERVED[16]
Aligned 64 bytes

struct edmad core ted
#include <fsl_edma_core.h> edma4 core TCD struture definition

Public Members
__ 10 uint32_t SADDR
SADDR register, used to save source address

10O uintl6_t SOFF
SOFF register, save offset bytes every transfer
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IO uintl6_t ATTR
ATTR register, source/destination transfer size and modulo

_ IO uint32_t NBYTES

Nbytes register, minor loop length in bytes
IO uint32 _t SLAST

SLAST register
IO uint32 _t DADDR

DADDR register, used for destination address
IO uintl6_t DOFF

DOFF register, used for destination offset
_ IO uint16_t CITER

CITER register, current minor loop numbers, for unfinished minor loop.

_ IO uint32_t DLAST_SGA

DLASTSGA register, next tcd address used in scatter-gather mode

IO uintl6_t CSR
CSR register, for TCD control status

IO uintl6_t BITER
BITER register, begin minor loop count.

struct edma_core tcd
#include <fsl_edma_core.h> edma core TCD struture definition

union MP_ REGS

Public Members
struct _edma_core_mp EDMA5_REG

struct EDMA5 REG

Public Members

10 uint32_t MP_INT_LOW

Channel Control and Status, array offset: 0x10008, array step:

_Tuint32_t MP_INT_HIGH

Channel Control and Status, array offset: 0x1000C, array step:

T uint32_t MP_HRS LOW

Channel Control and Status, array offset: 0x10010, array step:

_Tuint32_t MP_HRS_HIGH

Channel Control and Status, array offset: 0x10014, array step:

___ IO uint32_t MP_STOPCH

Channel Control and Status, array offset: 0x10020, array step:

_ Tuint32 t MP_SSR LOW

Channel Control and Status, array offset: 0x10030, array step:

_ Tuint32 t MP_SSR HIGH

Channel Control and Status, array offset: 0x10034, array step:

0x10000

0x10000

0x10000

0x10000

0x10000

0x10000

0x10000
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__I0 uint32_t CH_GRPRI [64]
Channel Control and Status, array offset: 0x10100, array step: 0x10000

__I0 uint32_t CH_MUX [64]
Channel Control and Status, array offset: 0x10200, array step: 0x10000

__I0 uint32_t CH_PROT [64]
Channel Control and Status, array offset: 0x10400, array step: 0x10000

union CH_REGS

Public Members
struct _edma_core_channel EDMA5 REG
struct _edma_core_channel EDMA4 REG

struct EDMA5 REG

Public Members

_ IO uint32_t CH_MATTR
Memory Attributes Register, array offset: 0x10018, array step: 0x8000

struct EDMA4_REG

Public Members

IO uint32 t CH__MUX
Channel Multiplexor Configuration, array offset: 0x10014, array step: 0x10000

_ IO uintl6_t CH_MATTR
Memory Attributes Register, array offset: 0x10018, array step: 0x8000

union TCD_REGS

Public Members

edma4_core_tcd_t edmad ted

2.9 eDMA soc Driver

FSL EDMA_ SOC_DRIVER VERSION
Driver version 2.0.0.

FSL EDMA_ SOC IP DMA3
DMA IP version.

FSL EDMA_ SOC IP DMA4
EDMA_ BASE PTRS

DMA base table.
EDMA CHN IRQS
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EDMA_ CHANNEL OFFSET
EDMA base address convert macro.

EDMA_CHANNEL ARRAY STEP(base)

2.10 EIM: error injection module

FSL ERM_ DRIVER_ VERSION
Driver version.

void EIM_ Init(EIM_Type *base)
EIM module initialization function.

Parameters
* base — EIM base address.

void EIM_ Deinit(EIM_Type *base)
De-initializes the EIM.

2.11 EQDC: Enhanced Quadrature Encoder/Decoder

void EQDC_Init(EQDC_Type *base, const eqdc_config t *psConfig)
Initializes the EQDC module.

This function initializes the EQDC by enabling the IP bus clock (optional).
Parameters
* base — EQDC peripheral base address.
» psConfig — Pointer to configuration structure.

void EQDC_ GetDefaultConfig(eqdc_config t *psConfig)
Gets an available pre-defined configuration.

The default value are:

psConfig->enableReverseDirection = false;

psConfig->countOnce = false;

psConfig->operateMode = kEQDC__QuadratureDecodeOperationMode;
psConfig->countMode = kKEQDC__QuadratureX4;
psConfig->homeEnablelnitPosCounterMode = kEQDC__HomelnitPosCounterDisabled;
psConfig->indexPresetInitPosCounterMode = kEQDC__IndexInitPosCounterDisabled;
psConfig->enableIndexInitPositionCounter = false;

psConfig->enableDma = false;

psConfig->bufferedRegisterLoadMode = false;

psConfig->enableTriggerInit PositionCounter = false;

psConfig->enableTriggerClearPositionRegisters = false;
psConfig->enableTriggerHoldPositionRegisters = false;

psConfig->enableWatchdog = false;
psConfig->watchdogTimeoutValue = O0xFFFFTU;
psConfig->filterPhaseA = 0U;
psConfig->filterPhaseB = 0U;

psConfig->filterIndPre = 0U;
psConfig->filterHomEna = 0U;
psConfig->filterClockSourceselection = false;
psConfig->filterSampleCount = kEQDC_ Filter3Samples;
psConfig->filterSamplePeriod = 0U;

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

psConfig->outputPulseMode = kEQDC__ OutputPulseOnCounterEqualCompare;
psConfig->positionCompareValue|[0] = 0xFFFFFFFFU;
psConfig->positionCompareValue[1] = OxFFFFFFFFU;
psConfig->positionCompareValue[2] = OxFFFFFFFFU;
psConfig->positionCompareValue[3] = OxFFFFFFFFU;
psConfig->revolutionCountCondition = kEQDC__RevolutionCountOnIndexPulse;
psConfig->positionModulusValue = 0U;
psConfig->positionInitial Value = 0U;
psConfig->positionCounter Value = 0U;
psConfig->enablePeriodMeasurement = false;
psConfig->prescaler = KEQDC__Prescalerl;
psConfig->enabledInterruptsMask = 0U;

Parameters

* psConfig — Pointer to configuration structure.
void EQDC_ Deinit(EQDC_Type *base)
De-initializes the EQDC module.
This function deinitializes the EQDC by disabling the IP bus clock (optional).
Parameters
* base — EQDC peripheral base address.

void EQDC_SetOperateMode(EQDC_Type *base, eqdc_operate_mode_t operateMode)
Initializes the mode of operation.

This function initializes mode of operation by enabling the IP bus clock (optional).
Parameters
* base — EQDC peripheral base address.
* operateMode — Select operation mode.

static inline void EQDC_ SetCountMode(EQDC_Type *base, eqdc_count_mode_t countMode)

Initializes the mode of count.

These bits control the basic counting and behavior of Position Counter and Position Dif-
ference Counter. Setting CTRL[REV] to 1 can reverse the counting direction. 1.In quadra-
ture Mode (CTRL[PH1] = 0): 00b - CMO: Normal/Reverse Quadrature X4 01b - CM1: Nor-
mal/Reverse Quadrature X2 10b - CM2: Normal/Reverse Quadrature X1 11b - CM3: Reserved
2.In Single Phase Mode (CTRL[PH1] = 1): 00b - CM0: UP/DOWN Pulse Count Mode 01b - CM1:
Signed Mode, count PHASEA rising/falling edge, position counter counts up when PHASEB
islow and counts down when PHASEB is high 10b - CM2: Signed Count Mode,count PHASEA
rising edge only, position counter counts up when PHASEB is low and counts down when
PHASEB is high 11b - CM3: Reserved

Parameters
* base — EQDC peripheral base address.
* countMode — Select count mode.

static inline void EQDC_ EnableWatchdog(EQDC_Type *base, bool bEnable)
Enable watchdog for EQDC module.

Parameters
* base — EQDC peripheral base address
* bEnable — Enables or disables the watchdog
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static inline void EQDC_ SetWatchdogTimeout(EQDC_Type *base, uint16_t ul6Timeout)
Set watchdog timeout value.

Parameters
* base — EQDC peripheral base address

* ul6Timeout — Number of clock cycles, plus one clock cycle that the watch-
dog timer counts before timing out

static inline void EQDC_ EnableDMA(EQDC_Type *base, bool bEnable)
Enable DMA for EQDC module.

Parameters
* base — EQDC peripheral base address
* bEnable — Enables or disables the DMA

static inline void EQDC_ SetBufferedRegisterLoadUpdateMode(EQDC_Type *base)
Set Buffered Register Load (Update) Mode.

This bit selects the loading time point of the buffered compare registers UCOMPx/L.COMPX,
x=0~3, initial register (UINIT/LINIT), and modulus register (UMOD/LMOD). Buffered regis-
ters are loaded and take effect at the next roll-over or roll-under if CTRL[LDOK] is set.

Parameters
* base — EQDC peripheral base address

static inline void EQDC_ ClearBufferedRegisterLoadUpdateMode(EQDC_Type *base)
Clear Buffered Register Load (Update) Mode.

Buffered Register Load (Update) Mode bit selects the loading time point of the buffered
compare registers UCOMPx/LCOMPx, x=0~3, initial register (UINIT/LINIT), and modulus
register (UMOD/LMOD). Buffered registers are loaded and take effect immediately upon
CTRL[LDOK] is set.

Parameters
* base — EQDC peripheral base address

static inline void EQDC_ SetEqdcLdok(EQDC_Type *base)
Set load okay.

Load okay enables that the outer-set values of buffered compare registers
(UCOMPx/LCOMPx, x=0~3), initial register(UINIT/LINIT) and modulus regis-
ter(UMOD/LMOD) can be loaded into their inner-sets and take effect. When LDOK is
set, this loading action occurs at the next position counter roll-over or roll-under if
CTRL2[LDMOD] is set, or it occurs immediately if CTRL2[LDMOD] is cleared. LDOK is
automatically cleared after the values in outer-set is loaded into the inner-set.

Parameters
* base — EQDC peripheral base address.

static inline uint8_t EQDC_ GetEqdcLdok(EQDC_Type *base)
Get load okay.

Parameters
* base — EQDC peripheral base address.

static inline void EQDC__ ClearEqdcLdok(EQDC_Type *base)
Clear load okay.

Parameters

* base — EQDC peripheral base address.
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static inline uint32_t EQDC_ GetStatusFlags(EQDC_Type *base)
Get the status flags.

Parameters
* base — EQDC peripheral base address.

Returns
Logical OR’ed value of the status flags, _eqdc_status_flags.

static inline void EQDC__ClearStatusFlags(EQDC_Type *base, uint32_t u32Flags)
Clear the status flags.

Parameters
* base — EQDC peripheral base address.
* u32Flags — Logical OR’ed value of the flags to clear, _eqdc_status_flags.

static inline uint16_t EQDC_ GetSignalStatusFlags(EQDC_Type *base)
Get the signals’ real-time status.

Parameters
* base — EQDC peripheral base address.

Returns
Logical OR’ed value of the real-time signal status, _eqdc_signal_status.

static inline eqdc_count_direction _flag t EQDC_ GetLastCountDirection(EQDC_Type *base)
Get the direction of the last count.

Parameters
* base — EQDC peripheral base address.

Returns
Direction of the last count.

static inline void EQDC_ EnableInterrupts(EQDC_Type *base, uint32_t u32Interrupts)
Enable the interrupts.

Parameters
* base — EQDC peripheral base address.

» u32Interrupts - Logical ORed value of the interrupts,
_eqdc_interrupt_enable.

static inline void EQDC_ DisableInterrupts(EQDC_Type *base, uint32_t u32Interrupts)
Disable the interrupts.

Parameters
* base — EQDC peripheral base address.

* u32Interrupts -  Logical ORed wvalue of the interrupts,
_eqdc_interrupt_enable.

static inline void EQDC_ DoSoftwareLoadInitialPositionValue(EQDC_Type *base)
Load the initial position value to position counter.

Software trigger to load the initial position value (UINIT and LINIT) contents to position
counter (UPOS and LPOS), so that to provide the consistent operation the position counter
registers.

Parameters

* base — EQDC peripheral base address.
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static inline void EQDC_ SetInitialPositionValue(EQDC_Type *base, uint32_t
u32PositionInitValue)

Set initial position value for EQDC module.

Set the position counter initial value (UINIT, LINIT). After writing values to the UINIT and
LINIT registers, the values are “buffered” into outer-set registers temporarily. Values will
be loaded into inner-set registers and take effect using the following two methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.

Parameters
* base — EQDC peripheral base address
* u32PositionInitValue — Position initial value

static inline void EQDC_ SetPositionCounterValue(EQDC_Type *base, uint32_t
positionCounterValue)

Set position counter value.
Set the position counter value (POS or UPOS, LPOS).
Parameters
* base — EQDC peripheral base address
¢ positionCounterValue — Position counter value

static inline void EQDC_ SetPositionModulusValue(EQDC_Type *base, uint32_t
positionModulusValue)

Set position counter modulus value.

Set the position counter modulus value (UMOD, LMOD). After writing values to the UMOD
and LMOD registers, the values are “buffered” into outer-set registers temporarily. Values
will be loaded into inner-set registers and take effect using the following two methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.

Parameters
* base — EQDC peripheral base address
* positionModulusValue — Position modulus value

static inline void EQDC __SetPositionCompare0Value(EQDC_Type *base, uint32_t
u32PositionCompOValue)

Set position counter compare 0 value.

Set the position counter compare 0 value (UCOMPO, LCOMPO0). After writing values to the
UCOMPO and LCOMPO registers, the values are “buffered” into outer-set registers temporar-
ily. Values will be loaded into inner-set registers and take effect using the following two
methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.
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Parameters
* base — EQDC peripheral base address
* u32PositionComp0Value — Position modulus value

static inline void EQDC__ SetPositionComparelValue(EQDC_Type *base, uint32_t
u32PositionCompiValue)

Set position counter compare 1 value.

Set the position counter compare 1 value (UCOMP1, LCOMP1). After writing values to the
UCOMP1 and LCOMP1 registers, the values are “buffered” into outer-set registers temporar-
ily. Values will be loaded into inner-set registers and take effect using the following two
methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.
Parameters
* base — EQDC peripheral base address
* u32PositionComplValue — Position modulus value

static inline void EQDC_ SetPositionCompare2Value(EQDC_Type *base, uint32_t
u32PositionComp2Value)

Set position counter compare 2 value.

Set the position counter compare 2 value (UCOMP2, LCOMP2). After writing values to the
UCOMP2 and LCOMP2 registers, the values are “buffered” into outer-set registers temporar-
ily. Values will be loaded into inner-set registers and take effect using the following two
methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.
Parameters
* base — EQDC peripheral base address
* u32PositionComp2Value — Position modulus value

static inline void EQDC_ SetPositionCompare3Value(EQDC_Type *base, uint32_t
u32PositionComp3Value)

Set position counter compare 3 value.

Set the position counter compare 3 value (UCOMP3, LCOMP3). After writing values to the
UCOMP3 and LCOMP3 registers, the values are “buffered” into outer-set registers temporar-
ily. Values will be loaded into inner-set registers and take effect using the following two
methods:

a. If CTRL2[LDMODE] is 1, “buffered” values are loaded into inner-set and take effect at
the next roll-over or roll-under if CTRL[LDOK] is set.

b. If CTRL2[LDMODE] is 0, “buffered” values are loaded into inner-set and take effect
immediately when CTRL[LDOK] is set.
Parameters

* base — EQDC peripheral base address
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* u32PositionComp3Value — Position modulus value
static inline uint32_t EQDC_ GetPosition(EQDC_Type *base)
Get the current position counter’s value.
Parameters
* base — EQDC peripheral base address.

Returns
Current position counter’s value.

static inline uint32_t EQDC_ GetHoldPosition(EQDC_Type *base)
Get the hold position counter’s value.

The position counter (POS or UPOS, LPOS) value is loaded to hold position (POSH or UPOSH,
LPOSH) when:

a. Position register (POS or UPOS, LPOS), or position difference register (POSD), or revo-
lution register (REV) is read.

b. TRIGGER happens and TRIGGER is enabled to update the hold registers.

Parameters
* base — EQDC peripheral base address.

Returns
Hold position counter’s value.
static inline uint32_t EQDC_ GetHoldPosition1(EQDC_Type *base)
Get the hold position counter1’s value.

The Upper Position Counter Hold Register 1(UPOSH1) shares the same address with
UCOMP1. When read, this register means the value of UPOSH1, which is the upper 16 bits
of POSH1. The Lower Position Counter Hold Register 1(LPOSH1) shares the same address
with LCOMP1. When read, this register means the value of LPOSH1, which is the lower 16
bits of POSH1. Position counter is captured into POSH1 on the rising edge of ICAP[1].

Parameters
* base — EQDC peripheral base address.

Returns
Hold position counterl’s value.
static inline uint32_t EQDC_ GetHoldPosition2(EQDC_Type *base)
Get the hold position counter2’s value.

The Upper Position Counter Hold Register 2(UPOSH2) shares the same address with
UCOMP2. When read,this register means the value of UPOSH2, which is the upper 16 bits
of POSH2. The Lower Position Counter Hold Register 2(LPOSH2) shares the same address
with LCOMP2. When read, this register means the value of LPOSH2, which is the lower 16
bits of POSH2. Position counter is captured into POSH2 on the rising edge of ICAP[2].

Parameters
* base — EQDC peripheral base address.

Returns
Hold position counter2’s value.
static inline uint32_t EQDC_ GetHoldPosition3(EQDC_Type *base)
Get the hold position counter3’s value.
The Upper Position Counter Hold Register 3(UPOSH3) shares the same address with

UCOMP3. When read,this register means the value of UPOSH3, which is the upper 16 bits
of POSH3. The Lower Position Counter Hold Register 3(LPOSH3) shares the same address
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with LCOMP3. When read, this register means the value of LPOSH3, which is the lower 16
bits of POSH3. Position counter is captured into POSH3 on the rising edge of ICAP[3].

Parameters
* base — EQDC peripheral base address.

Returns
Hold position counter3’s value.

static inline uint16_t EQDC_ GetPositionDifference(EQDC_Type *base)
Get the position difference counter’s value.

Parameters
* base — EQDC peripheral base address.

Returns
The position difference counter’s value.

static inline uint16_t EQDC_ GetHoldPositionDifference(EQDC_Type *base)
Get the hold position difference counter’s value.

The position difference (POSD) value is loaded to hold position difference (POSDH) when:

a. Position register (POS or UPOS, LPOS), or position difference register (POSD), or revo-
lution register (REV) is read. When Period Measurement is enabled (CTRL3[PMEN] =
1), POSDH will only be udpated when reading POSD.

b. TRIGGER happens and TRIGGER is enabled to update the hold registers.

Parameters
* base — EQDC peripheral base address.

Returns
Hold position difference counter’s value.

static inline uint16_t EQDC_ GetRevolution(EQDC_Type *base)
Get the revolution counter’s value.

Get the revolution counter (REV) value.
Parameters
* base — EQDC peripheral base address.

Returns
The revolution counter’s value.

static inline uint16_t EQDC_ GetHoldRevolution(EQDC_Type *base)
Get the hold revolution counter’s value.

The revolution counter (REV) value is loaded to hold revolution (REVH) when:

a. Position register (POS or UPOS, LPOS), or position difference register (POSD), or revo-
lution register (REV) is read.

b. TRIGGER happens and TRIGGER is enabled to update the hold registers.

Parameters
* base — EQDC peripheral base address.

Returns
Hold position revolution counter’s value.
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static inline uint16_t EQDC_ GetLastEdgeTime(EQDC_Type *base)
Get the last edge time.

Last edge time (LASTEDGE) is the time since the last edge occurred on PHASEA or PHASEB.
The last edge time register counts up using the peripheral clock after prescaler. Any edge
on PHASEA or PHASEB will reset this register to 0 and start counting. If the last edge timer
count reaches Oxffff, the counting will stop in order to prevent an overflow.Counting will
continue when an edge occurs on PHASEA or PHASEB.

Parameters
* base — EQDC peripheral base address.

Returns
The last edge time.

static inline uint16_t EQDC_ GetHoldLastEdgeTime(EQDC_Type *base)
Get the hold last edge time.

The hold of last edge time(LASTEDGEH) is update to last edge time(LASTEDGE) when the
position difference register register (POSD) is read.

Parameters
* base — EQDC peripheral base address.

Returns
Hold of last edge time.

static inline uint16_t EQDC_ GetPositionDifferencePeriod(EQDC_Type *base)
Get the Position Difference Period counter value.

The Position Difference Period counter (POSDPER) counts up using the prescaled periph-
eral clock. When reading the position difference register(POSD), the last edge time (LAST-
EDGE) will be loaded to position difference period counter(POSDPER). If the POSDPER count
reaches Oxffff, the counting will stop in order to prevent an overflow. Counting will con-
tinue when an edge occurs on PHASEA or PHASEB.

Parameters
* base — EQDC peripheral base address.

Returns
The position difference period counter value.

static inline uint16_t EQDC_ GetBufferedPositionDifferencePeriod(EQDC_Type *base)
Get buffered Position Difference Period counter value.

The Bufferd Position Difference Period (POSDPERBFR) value is updated with the position
difference period counter(POSDPER) when any edge occurs on PHASEA or PHASEB.

Parameters
* base — EQDC peripheral base address.

Returns
The buffered position difference period counter value.

static inline uint16_t EQDC_ GetHoldPositionDifferencePeriod(EQDC_Type *base)
Get Hold Position Difference Period counter value.

The hold position difference period(POSDPERH) is updated with the value of buffered posi-
tion difference period(POSDPERBFR) when the position difference(POSD) register is read.

Parameters

* base — EQDC peripheral base address.
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Returns
The hold position difference period counter value.

enum _ eqdc_status_ flags

EQDC status flags, these flags indicate the counter’s events. .
Values:

enumerator kEQDC__HomeEnableTransitionFlag
HOME/ENABLE signal transition occured.

enumerator kEQDC_ IndexPresetPulseFlag
INDEX/PRESET pulse occured.

enumerator kEQDC__WatchdogTimeoutFlag
Watchdog timeout occured.

enumerator kEQDC__SimultPhaseChangeFlag
Simultaneous change of PHASEA and PHASEB occured.

enumerator kEQDC__CountDirectionChangeFlag
Count direction change interrupt enable.

enumerator kEQDC_ PositionRollOverFlag
Position counter rolls over from OXFFFFFFFF to 0, or from MOD value to INIT value.

enumerator kEQDC_ PositionRollUnderFlag
Position register roll under from 0 to OXFFFFFFFF, or from INIT value to MOD value.

enumerator kEQDC_ PositionCompareQFlag
Position counter match the COMPO value.

enumerator kEQDC_ PositionComparelFlag
Position counter match the COMP1 value.

enumerator kEQDC_ PositionCompare2Flag
Position counter match the COMP2 value.

enumerator kEQDC_ PositionCompare3Flag
Position counter match the COMP3 value.

enumerator kEQDC__StatusAllFlags

enum _ eqdc_ signal status

Signal status, these flags indicate the raw and filtered input signal status. .
Values:

enumerator kEQDC__SignalStatusRawHomeEnable
Raw HOME/ENABLE input.

enumerator kEQDC _SignalStatusRawIndexPreset
Raw INDEX/PRESET input.

enumerator kEQDC__SignalStatusRawPhaseB
Raw PHASEB input.

enumerator kEQDC__SignalStatusRawPhaseA
Raw PHASEA input.

enumerator kEQDC__SignalStatusFilteredHomeEnable
The filtered HOME/ENABLE input.
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enumerator kEQDC__SignalStatusFilteredIndexPreset
The filtered INDEX/PRESET input.

enumerator kEQDC _SignalStatusFilteredPhaseB
The filtered PHASEB input.

enumerator kEQDC_SignalStatusFilteredPhaseA
The filtered PHASEA input.

enumerator kEQDC__SignalStatusPositionCompareOFlag
Position Compare 0 Flag Output.

enumerator kEQDC__SignalStatusPositionComparelFlag
Position Compare 1 Flag Output.

enumerator kEQDC__SignalStatusPositionCompare2Flag
Position Compare 2 Flag Output.

enumerator kEQDC__SignalStatusPositionCompare3Flag
Position Compare 3 Flag Output.

enumerator kEQDC __SignalStatusCountDirectionFlagHold
Count Direction Flag Hold.

enumerator kEQDC__SignalStatusCountDirectionFlag
Count Direction Flag Output.

enumerator kEQDC__ SignalStatusAllFlags
enum _ eqdc_ interrupt_ enable

Interrupt enable/disable mask. .

Values:

enumerator kEQDC__HomeEnableTransitionInterruptEnable
HOME/ENABLE signal transition interrupt enable.

enumerator KEQDC__ IndexPresetPulselnterruptEnable
INDEX/PRESET pulse interrupt enable.

enumerator kEQDC__ WatchdogTimeoutInterruptEnable
Watchdog timeout interrupt enable.

enumerator kEQDC__SimultPhaseChangelnterruptEnable

Simultaneous PHASEA and PHASEB change interrupt enable.

enumerator kEQDC__CountDirectionChangelnterrupt Enable
Count direction change interrupt enable.

enumerator kKEQDC_ PositionRollOverInterruptEnable
Roll-over interrupt enable.

enumerator kKEQDC_ PositionRollUnderInterruptEnable
Roll-under interrupt enable.

enumerator kEQDC_ PositionCompareOInterruptEnable
Position compare 0 interrupt enable.

enumerator kEQDC_ PositionComparellnterruptEnable
Position compare 1 interrupt enable.

enumerator kEQDC_ PositionCompare2InterruptEnable
Position compare 2 interrupt enable.
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enumerator kEQDC__ PositionCompare3InterruptEnable
Position compare 3 interrupt enable.

enumerator kEQDC__AlllnterruptEnable

enum _ eqdc_home_enable init_pos_counter mode

Define HOME/ENABLE signal’s trigger mode.
Values:

enumerator kEQDC__HomelnitPosCounterDisabled

Don’t use HOME/ENABLE signal to initialize the position counter.
enumerator kEQDC__HomelnitPosCounterOnRisingEdge

Use positive going edge to trigger initialization of position counters.

enumerator kEQDC__HomelnitPosCounterOnFallingEdge
Use negative going edge to trigger initialization of position counters.

enum _ eqdc_index_ preset_ init_ pos_counter_mode

Define INDEX/PRESET signal’s trigger mode.
Values:

enumerator kEQDC_ IndexInitPosCounterDisabled
INDEX/PRESET pulse does not initialize the position counter.

enumerator kEQDC_ IndexInitPosCounterOnRisingEdge
Use INDEX/PRESET pulse rising edge to initialize position counter.

enumerator kEQDC__IndexInitPosCounterOnFallingEdge
Use INDEX/PRESET pulse falling edge to initialize position counter.

enum _ eqdc_ operate__mode

Define type for decoder opertion mode.

The Quadrature Decoder operates in following 4 operation modes: 1.Quadrature De-
code(QDC) Operation Mode (CTRL[PH1] = 0,CTRL2[OPMODE] = 0) In QDC operation mode,
Module uses PHASEA, PHASEB, INDEX, HOME, TRIGGER and ICAP[3:1] to decode the
PHASEA and PHASEB signals from Speed/Position sensor. 2.Quadrature Count(QCT) Op-
eration Mode (CTRL[PH1] = 0,CTRL2[OPMODE] = 1) In QCT operation mode, Module uses
PHASEA, PHASEB, PRESET, ENABLE, TRIGGER and ICAP[3:1] to count the PHASEA and
PHASEB signals from Speed/Position sensor. 3.Single Phase Decode(PH1DC) Operation
Mode (CTRL[PH1] = 1,CTRL2[OPMODE] = 0) In PH1DC operation mode, the module uses
PHASEA, PHASEB, INDEX, HOME, TRIGGER and ICAP[3:1] to decode the PHASEA and
PHASERB signals from Speed/Position sensor. 4.Single Phase Count(PH1CT) Operation Mode
(CTRL[PH1] = 1,CTRL2[OPMODE] = 1) In PH1CT operation mode, the module uses PHASEA,
PHASEB, PRESET, ENABLE, TRIGGER and ICAP[3:1] to count the PHASEA and PHASEB sig-
nals from Speed/Position sensor.

Values:

enumerator kKEQDC_QuadratureDecodeOperationMode
Use standard quadrature decoder with PHASEA/PHASEB, INDEX/HOME.

enumerator kKEQDC__QuadratureCountOperationMode
Use quadrature count operation mode with PHASEA/PHASEB, PRESET/ENABLE.

enumerator kEQDC__SinglePhaseDecodeOperationMode
Use single phase quadrature decoder with PHASEA/PHASEB, INDEX/HOME.

enumerator kEQDC__ SinglePhaseCountOperationMode
Use single phase count decoder with PHASEA/PHASEB, PRESET/ENABLE.
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enum _ eqdc_ count_ mode
Define type for decoder count mode.

In decode mode, it uses the standard quadrature decoder with PHASEA and PHASEB,
PHASEA = 0 and PHASEB = 0 mean reverse direction.

» If PHASEA leads PHASEB, then motion is in the positive direction.

o If PHASEA trails PHASEB,then motion is in the negative direction. In single phase
mode, there are three count modes:

* In Signed Count mode (Single Edge). Both position counter (POS) and position differ-
ence counter (POSD) count on the input PHASEA rising edge while the input PHASEB
provides the selected position counter direction (up/down). If CTRL[REV] is 1, then the
position counter will count in the opposite direction.

* In Signed Count mode (double edge), both position counter (POS) and position differ-
ence counter (POSD) count the input PHASEA on both rising edge and falling edge while
the input PHASEB provides the selected position counter direction (up/down).

* In UP/DOWN Pulse Count mode. Both position counter (POS) and position difference
counter (POSD) count in the up direction when input PHASEA rising edge occurs.
Both counters count in the down direction when input PHASEB rising edge occurs.
If CTRL[REV] is 1, then the position counter will count in the opposite direction.

Values:

enumerator kEQDC__QuadratureX4
Active on kEQDC_QuadratureDecodeOperationMode/KEQDC_QuadratureCountOperationMode.

enumerator kEQDC__QuadratureX2
Active on kEQDC_QuadratureDecodeOperationMode/KEQDC_QuadratureCountOperationMode.

enumerator kEQDC__QuadratureX1
Active on kEQDC_QuadratureDecodeOperationMode/KEQDC_QuadratureCountOperationMode.

enumerator kEQDC__UpDownPulseCount
Active on kEQDC_SinglePhaseDecodeOperationMode/kEQDC_SinglePhaseCountOperationMode.

enumerator kEQDC__SignedCountDoubleEdge
Active on kEQDC_SinglePhaseDecodeOperationMode/kEQDC_SinglePhaseCountOperationMode.

enumerator kEQDC__SignedCountSingleEdge
Active on kEQDC_SinglePhaseDecodeOperationMode/kEQDC_SinglePhaseCountOperationMode.

enum _ eqdc_ output_ pulse_mode
Define type for the condition of POSMATCH pulses.
Values:

enumerator kKEQDC__ OutputPulseOnCounterEqualCompare
POSMATCH pulses when a match occurs between the position counters (POS) and the
compare value (UCOMPx/LCOMPX)(x range is 0-3).

enumerator kEQDC__ OutputPulseOnReadingPositionCounter
POSMATCH pulses when reading position counter(POS and LPOS), revolution
counter(REV), position difference counter(POSD).

enum _ eqdc_ revolution_ count_ condition
Define type for determining how the revolution counter (REV) is incre-
mented/decremented.

Values:
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enumerator kEQDC_ RevolutionCountOnIndexPulse
Use INDEX pulse to increment/decrement revolution counter.

enumerator kEQDC__ RevolutionCountOnRollOverModulus
Use modulus counting roll-over/under to increment/decrement revolution counter.

enum _ eqdc_filter__sample_ count
Input Filter Sample Count.

The Input Filter Sample Count represents the number of consecutive samples that must
agree, before the input filter accepts an input transition

Values:

enumerator kEQDC_ Filter3Samples
3 samples.

enumerator kEQDC__ Filter4dSamples
4 samples.

enumerator kEQDC__ Filter5Samples
5 samples.

enumerator kEQDC_ Filter6Samples
6 samples.

enumerator kEQDC_ Filter7Samples
7 samples.

enumerator kEQDC__ Filter8Samples
8 samples.

enumerator kEQDC__ Filter9Samples
9 samples.

enumerator kEQDC_ Filter10Samples
10 samples.

enum _ eqdc_count_ direction_ flag
Count direction.

Values:

enumerator kKEQDC__ CountDirectionDown
Last count was in down direction.

enumerator kKEQDC_ CountDirectionUp
Last count was in up direction.

enum _ eqdc_ prescaler

Prescaler used by Last Edge Time (LASTEDGE) and Position Difference Period Counter (POS-
DPER).

Values:

enumerator kKEQDC_ Prescalerl
Prescaler value 1.

enumerator kEQDC_ Prescaler2
Prescaler value 2.

enumerator kEQDC__ Prescaler4
Prescaler value 4.
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enumerator kEQDC_ Prescaler8
Prescaler value 8.

enumerator kEQDC_ Prescaler16
Prescaler value 16.

enumerator kEQDC_ Prescaler32
Prescaler value 32.

enumerator kEQDC__ Prescaler64
Prescaler value 64.

enumerator kEQDC_ Prescaler128
Prescaler value 128.

enumerator kEQDC_ Prescaler256
Prescaler value 256.

enumerator kEQDC_ Prescaler512
Prescaler value 512.

enumerator kKEQDC_ Prescaler1024
Prescaler value 1024.

enumerator kKEQDC_ Prescaler2048
Prescaler value 2048.

enumerator kEQDC_ Prescaler4096
Prescaler value 4096.

enumerator kKEQDC_ Prescaler8192
Prescaler value 8192.

enumerator kKEQDC_ Prescaler16384
Prescaler value 16384.

enumerator kEQDC_ Prescaler32768
Prescaler value 32768.

typedef enum _eqdc_home_enable_init_pos_counter_mode
eqdc__home_ enable_init_ pos_ counter mode_t

Define HOME/ENABLE signal’s trigger mode.

typedef enum _eqdc_index_preset_init_pos_counter_mode
eqdc_index_ preset_ init_ pos_ counter__mode_t

Define INDEX/PRESET signal’s trigger mode.

typedef enum _eqdc_operate_mode eqdc_operate. mode_t
Define type for decoder opertion mode.

The Quadrature Decoder operates in following 4 operation modes: 1.Quadrature De-
code(QDC) Operation Mode (CTRL[PH1] = 0,CTRL2[OPMODE] = 0) In QDC operation mode,
Module uses PHASEA, PHASEB, INDEX, HOME, TRIGGER and ICAP[3:1] to decode the
PHASEA and PHASEB signals from Speed/Position sensor. 2.Quadrature Count(QCT) Op-
eration Mode (CTRL[PH1] = 0,CTRL2[OPMODE] = 1) In QCT operation mode, Module uses
PHASEA, PHASEB, PRESET, ENABLE, TRIGGER and ICAP[3:1] to count the PHASEA and
PHASEB signals from Speed/Position sensor. 3.Single Phase Decode(PH1DC) Operation
Mode (CTRL[PH1] = 1,CTRL2[OPMODE] = 0) In PH1DC operation mode, the module uses
PHASEA, PHASEB, INDEX, HOME, TRIGGER and ICAP[3:1] to decode the PHASEA and
PHASERB signals from Speed/Position sensor. 4.Single Phase Count(PH1CT) Operation Mode
(CTRL[PH1] = 1,CTRL2[OPMODE] = 1) In PH1CT operation mode, the module uses PHASEA,
PHASEB, PRESET, ENABLE, TRIGGER and ICAP[3:1] to count the PHASEA and PHASEB sig-
nals from Speed/Position sensor.
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typedef enum _eqdc_count_mode eqdc__count_mode_t
Define type for decoder count mode.

In decode mode, it uses the standard quadrature decoder with PHASEA and PHASEB,
PHASEA = 0 and PHASEB = 0 mean reverse direction.

» If PHASEA leads PHASEB, then motion is in the positive direction.

o If PHASEA trails PHASEB,then motion is in the negative direction. In single phase
mode, there are three count modes:

* In Signed Count mode (Single Edge). Both position counter (POS) and position differ-
ence counter (POSD) count on the input PHASEA rising edge while the input PHASEB
provides the selected position counter direction (up/down). If CTRL[REV] is 1, then the
position counter will count in the opposite direction.

* In Signed Count mode (double edge), both position counter (POS) and position differ-
ence counter (POSD) count the input PHASEA on both rising edge and falling edge while
the input PHASEB provides the selected position counter direction (up/down).

* In UP/DOWN Pulse Count mode. Both position counter (POS) and position difference
counter (POSD) count in the up direction when input PHASEA rising edge occurs.
Both counters count in the down direction when input PHASEB rising edge occurs.
If CTRL[REV] is 1, then the position counter will count in the opposite direction.
typedef enum _eqdc_output_pulse_mode eqdc_ output_ pulse _mode_t
Define type for the condition of POSMATCH pulses.

typedef enum _eqdc_revolution_count_condition eqdc_ revolution_count_ condition_ t

Define type for determining how the revolution counter (REV) is incre-
mented/decremented.

typedef enum _eqdc_filter_sample_count eqdc_ filter__sample_count_ t
Input Filter Sample Count.

The Input Filter Sample Count represents the number of consecutive samples that must
agree, before the input filter accepts an input transition

typedef enum _eqdc_count_direction_flag eqdc_ count_ direction_flag t
Count direction.

typedef enum _eqdc_prescaler eqdc_ prescaler_t

Prescaler used by Last Edge Time (LASTEDGE) and Position Difference Period Counter (POS-
DPER).

typedef struct _eqdc_config eqdc_config_t
Define user configuration structure for EQDC module.

FSL__EQDC_DRIVER_ VERSION
EQDC CTRL WI1C FLAGS

W1C bits in EQDC CTRL registers.
EQDC_INTCTRL_WI1C_FLAGS

W1C bits in EQDC INTCTRL registers.
EQDC_CTRL_INT_EN

Interrupt enable bits in EQDC CTRL registers.

EQDC_INTCTRL_INT_EN
Interrupt enable bits in EQDC INTCTRL registers.

EQDC_CTRL_INT_FLAGS
Interrupt flag bits in EQDC CTRL registers.
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EQDC_INTCTRL_INT_FLAGS
Interrupt flag bits in EQDC INTCTRL registers.

kEQDC__PositionCompareOInerruptEnable
kEQDC_ PositionComparellnerruptEnable
kEQDC_ PositionCompare2InerruptEnable
kEQDC_ PositionCompare3InerruptEnable

struct _eqdc_ config
#include <fsl_eqdc.h> Define user configuration structure for EQDC module.

Public Members

bool enableReverseDirection
Enable reverse direction counting.

bool countOnce
Selects modulo loop or one shot counting mode.

bool enableDma
Enable DMA for new written buffer values of COMPx/INIT/MOD(x range is 0-3)

bool bufferedRegisterLoadMode

selects the loading time point of the buffered compare registers UCOMPx/LCOMPX,
x=0~3, initial register (UINIT/LINIT), and modulus register (UMOD/LMOD).

bool enableTriggerInitPositionCounter

Initialize position counter with initial register(UINIT, LINIT) value on TRIGGER’s rising
edge.

bool enableIndexInitPositionCounter

Enables the feature that the position counter to be initialized by Index Event Edge
Mark.

This option works together with _eqdc_index_preset_init_pos_counter_mode and en-
ableReverseDirection; If enabled, the behavior is like this:

When PHA leads PHB (Clockwise): If _eqdc_index_preset_init_pos_counter_mode
is KEQDC_IndexInitPosCounterOnRisingEdge, then INDEX rising edge re-
set position counter. If _eqdc_index_preset_init_pos_counter_mode is KkE-
QDC_IndexInitPosCounterOnFallingEdge, then INDEX falling edge reset position
counter. If enableReverseDirection is false, then Reset position counter to initial
value. If enableReverseDirection is true, then reset position counter to modulus value.

When PHA lags PHB (Counter Clockwise): If _eqdc_index_preset_init_pos_counter_mode
is KkEQDC_IndexInitPosCounterOnRisingEdge, then INDEX falling edge re-
set position counter. If _eqdc_index_preset_init_pos_counter_mode is KkE-
QDC_IndexInitPosCounterOnFallingEdge, then INDEX rising edge reset position
counter. If enableReverseDirection is false, then Reset position counter to modulus
value. If enableReverseDirection is true, then reset position counter to initial value.

bool enableTriggerClearPositionRegisters
Clear position counter(POS), revolution counter(REV), position difference counter
(POSD) on TRIGGER’s rising edge.

bool enableTriggerHoldPositionRegisters

Load position counter(POS), revolution counter(REV), position difference counter
(POSD) values to hold registers on TRIGGER’s rising edge.
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bool filterPhase A
Filter operation on PHASEA input, when write 1, it means filter for PHASEA input is
bypassed.

bool filterPhaseB
Filter operation on PHASEB input, when write 1, it means filter for PHASEB input is
bypassed.

bool filterIndPre
Filter operation on INDEX/PRESET input, when write 1, it means filter for IN-
DEX/PRESET input is bypassed.

bool filterHomEna
Filter operation on HOME/ENABLE input, when write 1, it means filter for
HOME/ENABLE input is bypassed.

bool enableWatchdog
Enable the watchdog to detect if the target is moving or not.

uint16_t watchdogTimeoutValue
Watchdog timeout count value. It stores the timeout count for the quadrature decoder
module watchdog timer.

eqdc_prescaler_t prescaler
Prescaler.

bool filterClockSourceselection
Filter Clock Source selection.

eqdc filter_sample_count_t filterSampleCount

Input Filter Sample Count. This value should be chosen to reduce the probability of
noisy samples causing an incorrect transition to be recognized. The value represent
the number of consecutive samples that must agree prior to the input filter accepting
an input transition.
uint8_t filterSamplePeriod
Input Filter Sample Period. This value should be set such that the sampling period is
larger than the period of the expected noise. This value represents the sampling period
(in IPBus clock cycles) of the decoder input signals. The available range is 0 - 255.
eqdc_operate_mode_t operateMode
Selects operation mode.

eqdc_count_mode_t countMode
Selects count mode.

eqdc_home_enable_init_pos_counter_mode_t homeEnablelnitPosCounterMode
Select how HOME/Enable signal used to initialize position counters.
eqdc_index_preset_init_pos_counter_mode_t indexPresetInitPosCounterMode
Select how INDEX/Preset signal used to initialize position counters.
eqdc_output_pulse_mode_t outputPulseMode
The condition of POSMATCH pulses.
uint32_t positionCompareValue[4]
Position compare 0 ~ 3 value. The available value is a 32-bit number.

eqdc_revolution_count_condition_t revolutionCountCondition
Revolution Counter Modulus Enable.
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uint32_t positionModulusValue
Position modulus value. The available value is a 32-bit number.

uint32_t positionInitialValue
Position initial value. The available value is a 32-bit number.

uint32_t positionCounterValue

Position counter value. When Modulo mode enabled, the positionCounterValue should
be in the range of positionInitialValue and positionModulusValue.

bool enablePeriodMeasurement

Enable period measurement. When enabled, the position difference hold register
(POSDH) is only updated when position difference register (POSD) is read.

uint16_t enabledInterruptsMask
Mask of interrupts to be enabled, should be OR’ed value of _eqdc_interrupt_enable.

2.12 ERM: error recording module

void ERM_ Init(ERM_Type *base)
ERM module initialization function.

Parameters
* base — ERM base address.

void ERM_ Deinit(ERM_Type *base)
De-initializes the ERM.

static inline void ERM__EnableInterrupts(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM enable interrupts.
Parameters
* base — ERM peripheral base address.
* channel — memory channel.

* mask — single correction interrupt or non-correction interrupt enable to
disable for one specific memory region. Refer to “_erm_interrupt_enable”
enumeration.

static inline void ERM_ Disablelnterrupts(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM module disable interrupts.
Parameters
* base — ERM base address.
¢ channel — memory channel.

» mask — single correction interrupt or non-correction interrupt enable to
disable for one specific memory region. Refer to “_erm_interrupt_enable”

enumeration.
static inline uint32_t ERM_ GetInterruptStatus(ERM_Type *base, erm_memory_channel_t
channel)
Gets ERM interrupt flags.
Parameters
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* base — ERM peripheral base address.

Returns
ERM event flags.

static inline void ERM__ClearInterruptStatus(ERM_Type *base, erm_memory_channel_t channel,
uint32_t mask)

ERM module clear interrupt status flag.
Parameters
* base — ERM base address.
» mask — event flag to clear. Refer to “_erm_interrupt_flag” enumeration.

uint32_t ERM_ GetMemoryErrorAddr(ERM_Type *base, erm_memory_channel_t channel)

ERM get memory error absolute address, which capturing the address of the last ECC event
in Memory n.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
memory — error absolute address.

uint32_t ERM_ GetSyndrome(ERM_Type *base, erm_memory_channel_t channel)

ERM get syndrome, which identifies the pertinent bit position on a correctable, single-bit
data inversion or a non-correctable, single-bit address inversion. The syndrome value does
not provide any additional diagnostic information on non-correctable, multi-bit inversions.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
syndrome — value.

uint32_t ERM_ GetErrorCount(ERM_Type *base, erm_memory_channel_t channel)

ERM get error count, which records the count value of the number of correctable ECC error
events for Memory n. Non-correctable errors are considered a serious fault, so the ERM
does not provide any mechanism to count non-correctable errors. Only correctable errors
are counted.

Parameters
* base — ERM base address.
* channel — memory channel.

Return values
error — count.

void ERM_ ResetErrorCount(ERM_Type *base, erm_memory_channel_t channel)
ERM reset error count.

Parameters
* base — ERM base address.
* channel — memory channel.

FSL ERM DRIVER_ VERSION
Driver version.
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ERM interrupt configuration structure, default settings all disabled, _erm_interrupt_enable.
This structure contains the settings for all of the ERM interrupt configurations.
Values:

enumerator kERM__SingleCorrectionIntEnable
Single Correction Interrupt Notification enable.

enumerator kERM NonCorrectableIntEnable
Non-Correction Interrupt Notification enable.

enumerator kERM__AlllnterruptsEnable
All Interrupts enable

ERM interrupt status, _erm_interrupt_flag.
This provides constants for the ERM event status for use in the ERM functions.
Values:

enumerator kERM_ SingleBitCorrectionIntFlag
Single-Bit Correction Event.

enumerator kERM_ NonCorrectableErrorIntFlag
Non-Correctable Error Event.

enumerator kERM__AlllntsFlag
All Events.

2.13 FGPIO Driver

2.14 FlexCAN: Flex Controller Area Network Driver

2.15 FlexCAN Driver

bool FLEXCAN_ IsInstanceHasFDMode(CAN_Type *base)
Determine whether the FlexCAN instance support CAN FD mode at run time.

Note: Use this API only if different soc parts share the SOC part name macro define. Oth-
erwise, a different SOC part name can be used to determine at compile time whether the
FlexCAN instance supports CAN FD mode or not. If need use this API to determine if CAN FD
mode is supported, the FLEXCAN_Init function needs to be executed first, and then call this
API and use the return to value determines whether to supports CAN FD mode, if return
true, continue calling FLEXCAN_FDInit to enable CAN FD mode.

Parameters
* base — FlexCAN peripheral base address.

Returns
return TRUE if instance support CAN FD mode, FALSE if instance only support
classic CAN (2.0) mode.
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void FLEXCAN_ EnterFreezeMode(CAN_Type *base)
Enter FlexCAN Freeze Mode.

This function makes the FlexCAN work under Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN_ ExitFreezeMode(CAN_Type *base)
Exit FlexCAN Freeze Mode.

This function makes the FlexCAN leave Freeze Mode.
Parameters
* base — FlexCAN peripheral base address.

uint32_t FLEXCAN GetInstance(CAN_Type *base)
Get the FlexCAN instance from peripheral base address.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN instance.

bool FLEXCAN__ CalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t
sourceClock_Hz, flexcan_timing config_t
*pTimingConfig)
Calculates the improved timing values by specific bit Rates for classical CAN.

This function use to calculates the Classical CAN timing values according to the given bit
rate. The Calculated timing values will be set in CTRL1/CBT/ENCBT register. The calculation
is based on the recommendation of the CiA 301 v4.2.0 and previous version document.

Parameters
* base — FlexCAN peripheral base address.

* bitRate — The classical CAN speed in bps defined by user, should be less
than or equal to 1Mbps.

* sourceClock_Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration.

void FLEXCAN_ Init(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t sourceClock_Hz)
Initializes a FlexCAN instance.

This function initializes the FlexCAN module with user-defined settings. This example
shows how to set up the flexcan_config_t parameters and how to call the FLEXCAN_Init
function by passing in these parameters.

flexcan_ config_ t flexcanConfig;

flexcanConfig.clkSrc = kFLEXCAN__ClkSrcO0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig. maxMbNum = Iy
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;
flexcanConfig.enableIndividMask = false;
flexcanConfig.enableDoze = false;

flexcanConfig.disableSelfReception = false;
flexcanConfig.enableListenOnlyMode = false;

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

flexcanConfig.timingConfig = timingConfig;
FLEXCAN_ Init(CANO, &flexcanConfig, 40000000UL);

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the user-defined configuration structure.
* sourceClock__Hz — FlexCAN Protocol Engine clock source frequency in Hz.

bool FLEXCAN_ FDCalculateImproved TimingValues(CAN_Type *base, uint32_t bitRate, uint32_t
bitRateFD, uint32_t sourceClock_Hz,
flexcan_timing config t *pTimingConfig)

Calculates the improved timing values by specific bit rates for CANFD.

This function use to calculates the CANFD timing values according to the given nominal
phase bitrate and data phase bit rate. The Calculated timing values will be set in CBT/ENCBT
and FDCBT/EDCBT registers. The calculation is based on the recommendation of the CiA
1301 v1.0.0 document.

Parameters
* base — FlexCAN peripheral base address.
* bitRate — The CANFD bus control speed in bps defined by user.

* bitRateFD — The CAN FD data phase speed in bps defined by user. Equal to
bitRate means disable bit rate switching.

» sourceClock Hz — The Source clock frequency in Hz.
* pTimingConfig — Pointer to the FlexCAN timing configuration structure.

Returns
TRUE if timing configuration found, FALSE if failed to find configuration

void FLEXCAN _FDInit(CAN_Type *base, const flexcan_config_t *pConfig, uint32_t
sourceClock_Hz, flexcan_mb_size_t dataSize, bool brs)

Initializes a FlexCAN instance.

This function initializes the FlexCAN module with user-defined settings. This example
shows how to set up the flexcan_config_t parameters and how to call the FLEXCAN_FDInit
function by passing in these parameters.

flexcan config t flexcanConfig;

flexcanConfig.clkSrc = kFLEXCAN__CIkSrc0;
flexcanConfig.bitRate = 1000000U;
flexcanConfig.bitRateFD = 2000000U;
flexcanConfig. maxMbNum = 1
flexcanConfig.enableLoopBack = false;
flexcanConfig.enableSelfWakeup = false;

flexcanConfig.enableIndividMask = false;

flexcanConfig.disableSelfReception = false;

flexcanConfig.enableListenOnlyMode = false;

flexcanConfig.enableDoze = false;

flexcanConfig.timingConfig = timingConfig;

FLEXCAN_ FDInit(CANO, &flexcanConfig, 80000000UL, kFLEXCAN__16BperMB, true);

Parameters
* base — FlexCAN peripheral base address.

 pConfig — Pointer to the user-defined configuration structure.
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* sourceClock_ Hz — FlexCAN Protocol Engine clock source frequency in Hz.

* dataSize — FlexCAN Message Buffer payload size. The actual transmitted
or received CAN FD frame data size needs to be less than or equal to this
value.

* brs — True if bit rate switch is enabled in FD mode.

void FLEXCAN_ Deinit(CAN_Type *base)
De-initializes a FlexCAN instance.

This function disables the FlexCAN module clock and sets all register values to the reset
value.

Parameters
* base — FlexCAN peripheral base address.

void FLEXCAN_ GetDefaultConfig(flexcan_config t *pConfig)
Gets the default configuration structure.

This function initializes the FlexCAN configuration structure to de-

fault wvalues. The default values are as follows. flexcanConfig->clkSrc
= KFLEXCAN_ClkSrcO; flexcanConfig->bitRate = 1000000U; flexcanConfig-
>bitRateFD = 2000000U; flexcanConfig->maxMbNum = 16; flexcanConfig-

>enableLoopBack = false; flexcanConfig->enableSelfWakeup = false; flexcanConfig-
>enableIndividMask = false; flexcanConfig->disableSelfReception = false; flexcanConfig-
>enableListenOnlyMode = false; flexcanConfig->enableDoze = false; flexcanConfig-
>enablePretendedeNetworking = false; flexcanConfig->enableMemoryErrorControl
= true; flexcanConfig->enableNonCorrectableErrorEnterFreeze = true;
flexcanConfig->enableTransceiverDelayMeasure = true; flexcanConfig-
>enableRemoteRequestFrameStored = true; flexcanConfig->payloadEndianness = KFLEX-
CAN_bigEndian; flexcanConfig.timingConfig = timingConfig;

Parameters
* pConfig — Pointer to the FlexCAN configuration structure.

void FLEXCAN_ SetTimingConfig(CAN_Type *base, const flexcan_timing config t *pConfig)
Sets the FlexCAN classical CAN protocol timing characteristic.
This function gives user settings to classical CAN or CAN FD nominal phase timing char-

acteristic. The function is for an experienced user. For less experienced users, call the
FLEXCAN_SetBitRate() instead.

Note: Calling FLEXCAN_SetTimingConfig() overrides the bit rate set in FLEXCAN_Init() or
FLEXCAN_SetBitRate().

Parameters
* base — FlexCAN peripheral base address.
» pConfig — Pointer to the timing configuration structure.

status_t FLEXCAN_ SetBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t bitRate_Bps)
Set bit rate of FlexCAN classical CAN frame or CAN FD frame nominal phase.

This function set the bit rate of classical CAN frame or CAN FD frame nominal phase base
on FLEXCAN_CalculateImprovedTimingValues() API calculated timing values.

Note: Calling FLEXCAN_SetBitRate() overrides the bit rate set in FLEXCAN_Init().
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Parameters
* base — FlexCAN peripheral base address.
» sourceClock Hz - Source Clock in Hz.
* bitRate_Bps — Bit rate in Bps.

Returns
kStatus_Success - Set CAN baud rate (only Nominal phase) successfully.
void FLEXCAN_ SetFDTimingConfig(CAN_Type *base, const flexcan_timing config t *pConfig)
Sets the FlexCAN CANFD data phase timing characteristic.
This function gives user settings to CANFD data phase timing characteristic. The function

is for an experienced user. For less experienced users, call the FLEXCAN_SetFDBitRate() to
set both Nominal/Data bit Rate instead.

Note: Calling FLEXCAN_SetFDTimingConfig() overrides the data phase bit rate set in FLEX-
CAN_FDInit()/FLEXCAN_SetFDBitRate().

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the timing configuration structure.

status_t FLEXCAN_ SetFDBitRate(CAN_Type *base, uint32_t sourceClock_Hz, uint32_t
bitRateN_Bps, uint32_t bitRateD_Bps)

Set bit rate of FlexCAN FD frame.

This function set the baud rate of FLEXCAN FD base on FLEX-
CAN_FDCalculateImprovedTimingValues() API calculated timing values.

Parameters
* base — FlexCAN peripheral base address.
* sourceClock Hz - Source Clock in Hz.
* bitRateN_ Bps — Nominal bit Rate in Bps.
* bitRateD_ Bps — Data bit Rate in Bps.

Returns
kStatus_Success - Set CAN FD bit rate (include Nominal and Data phase) suc-
cessfully.

void FLEXCAN_ SetRxMbGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive message buffer global mask.

This function sets the global mask for the FlexCAN message buffer in a matching process.
The configuration is only effective when the Rx individual mask is disabled in the FLEX-
CAN_Init().

Parameters
* base — FlexCAN peripheral base address.
» mask — Rx Message Buffer Global Mask value.

void FLEXCAN _SetRxFifoGlobalMask(CAN_Type *base, uint32_t mask)
Sets the FlexCAN receive FIFO global mask.

This function sets the global mask for FlexCAN FIFO in a matching process.

Parameters
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* base — FlexCAN peripheral base address.
* mask — Rx Fifo Global Mask value.

void FLEXCAN__ SetRxIndividualMask(CAN_Type *base, uint8_t maskIdx, uint32_t mask)

Sets the FlexCAN receive individual mask.

This function sets the individual mask for the FlexCAN matching process. The configuration
is only effective when the Rx individual mask is enabled in the FLEXCAN_Init(). If the Rx
FIFO is disabled, the individual mask is applied to the corresponding Message Buffer. If the
Rx FIFO is enabled, the individual mask for Rx FIFO occupied Message Buffer is applied to
the Rx Filter with the same index. Note that only the first 32 individual masks can be used
as the Rx FIFO filter mask.

Parameters
* base — FlexCAN peripheral base address.
* maskIdx — The Index of individual Mask.

* mask — Rx Individual Mask value.

void FLEXCAN_ SetTxMbConfig(CAN_Type *base, uint8_t mbldx, bool enable)

Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters
* base — FlexCAN peripheral base address.
» mbldx — The Message Buffer index.
* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.

— false: Disable Tx Message Buffer.

void FLEXCAN_ SetRxMbConfig(CAN_Type *base, uint8_t mbldx, const flexcan_rx_mb_config t

*pRxMbConfig, bool enable)
Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer. User should invoke this APIwhen CTRL2[RRS]=1. When CTRL2[RRS]=1, frame’s
ID is compared to the IDs of the receive mailboxes with the CODE field configured as kKFLEX-
CAN_RxMbEmpty, KFLEXCAN_RxMbFull or kKFLEXCAN_RxMbOverrun. Message buffer will
store the remote frame in the same fashion of a data frame. No automatic remote response
frame will be generated. User need to setup another message buffer to respond remote
request.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.

* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.

* enable — Enable/disable Rx Message Buffer.
- true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.
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void FLEXCAN_ SetFDTxMbConfig(CAN_Type *base, uint8_t mbIdx, bool enable)
Configures a FlexCAN transmit message buffer.

This function aborts the previous transmission, cleans the Message Buffer, and configures
it as a Transmit Message Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.
* enable — Enable/disable Tx Message Buffer.
— true: Enable Tx Message Buffer.
— false: Disable Tx Message Buffer.

void FLEXCAN__SetFDRxMbConfig(CAN_Type *base, uint8_t mbldx, const
flexcan_rx_mb_config_t *pRxMbConfig, bool enable)

Configures a FlexCAN Receive Message Buffer.

This function cleans a FlexCAN build-in Message Buffer and configures it as a Receive Mes-
sage Buffer.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The Message Buffer index.

* pRxMbConfig — Pointer to the FlexCAN Message Buffer configuration struc-
ture.

* enable — Enable/disable Rx Message Buffer.
- true: Enable Rx Message Buffer.
— false: Disable Rx Message Buffer.

void FLEXCAN__ SetRemoteResponseMbConfig(CAN_Type *base, uint8_t mbIdx, const
flexcan_frame_t *pFrame)

Configures a FlexCAN Remote Response Message Buffer.

User should invoke this API when CTRL2[RRS]=0. When CTRL2[RRS]=0, frame’s ID is
compared to the IDs of the receive mailboxes with the CODE field configured as kKFLEX-
CAN_RxMbRanswer. If there is a matching ID, then this mailbox content will be transmitted
as response. The received remote request frame is not stored in receive buffer. It is only
used to trigger a transmission of a frame in response.

Parameters
* base — FlexCAN peripheral base address.
* mbldx — The Message Buffer index.
* pFrame — Pointer to CAN message frame structure for response.

void FLEXCAN_ SetRxFifoConfig(CAN_Type *base, const flexcan_rx_fifo_config t *pRxFifoConfig,
bool enable)

Configures the FlexCAN Legacy Rx FIFO.
This function configures the FlexCAN Rx FIFO with given configuration.

Note: Legacy Rx FIFO only can receive classic CAN message.

Parameters
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* base — FlexCAN peripheral base address.

* pRxFifoConfig—Pointer to the FlexCAN Legacy Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Legacy Rx FIFO.
— true: Enable Legacy Rx FIFO.
— false: Disable Legacy Rx FIFO.

void FLEXCAN_ SetEnhancedRxFifoConfig(CAN_Type *base, const
flexcan_enhanced_rx_fifo_config t *pConfig, bool
enable)

Configures the FlexCAN Enhanced Rx FIFO.

This function configures the Enhanced Rx FIFO with given configuration.

Note: Enhanced Rx FIFO support receive classic CAN or CAN FD messages, Legacy Rx FIFO
and Enhanced Rx FIFO cannot be enabled at the same time.

Parameters
* base — FlexCAN peripheral base address.

* pConfig — Pointer to the FlexCAN Enhanced Rx FIFO configuration struc-
ture. Can be NULL when enable parameter is false.

* enable — Enable/disable Enhanced Rx FIFO.
— true: Enable Enhanced Rx FIFO.
— false: Disable Enhanced Rx FIFO.

void FLEXCAN _SetPNConfig(CAN_Type *base, const flexcan_pn_config_t *pConfig)
Configures the FlexCAN Pretended Networking mode.

This function configures the FlexCAN Pretended Networking mode with given configura-
tion.

Parameters
* base — FlexCAN peripheral base address.
* pConfig — Pointer to the FlexCAN Rx FIFO configuration structure.

static inline uint64_t FLEXCAN__ GetStatusFlags(CAN_Type *base)
Gets the FlexCAN module interrupt flags.

This function gets all FlexCAN status flags. The flags are returned as the logical OR value
of the enumerators _flexcan_flags. To check the specific status, compare the return value
with enumerators in _flexcan_flags.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN status flags which are ORed by the enumerators in the _flexcan_flags.

static inline void FLEXCAN__ ClearStatusFlags(CAN_Type *base, uint64_t mask)
Clears status flags with the provided mask.

This function clears the FlexCAN status flags with a provided mask. An automatically
cleared flag can’t be cleared by this function.

Parameters
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* base — FlexCAN peripheral base address.

» mask — The status flags to be cleared, it is logical OR value of _flexcan_flags.

static inline void FLEXCAN__ GetBusErrCount(CAN_Type *base, uint8_t *txErrBuf, uint8_t
*rxErrBuf)

Gets the FlexCAN Bus Error Counter value.

This function gets the FlexCAN Bus Error Counter value for both Tx and Rx direction. These

values may be needed in the upper layer error handling.
Parameters
* base — FlexCAN peripheral base address.
* txErrBuf — Buffer to store Tx Error Counter value.
 rxErrBuf — Buffer to store Rx Error Counter value.

static inline uint64_t FLEXCAN_ GetMbStatusFlags(CAN_Type *base, uint64_t mask)
Gets the FlexCAN low 64 Message Buffer interrupt flags.

This function gets the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.

static inline uint64_t FLEXCAN_ GetHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)

Gets the FlexCAN High 64 Message Buffer interrupt flags.
Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

Returns
The status of given Message Buffers.

static inline void FLEXCAN__ClearMbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN low 64 Message Buffer interrupt flags.

This function clears the interrupt flags of a given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN _ ClearHigh64MbStatusFlags(CAN_Type *base, uint64_t mask)
Clears the FlexCAN High 64 Message Buffer interrupt flags.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
» mask — The ORed FlexCAN Message Buffer mask.
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void FLEXCAN_ GetMemoryErrorReportStatus(CAN_Type *base,
flexcan_memory_error_report_status_t
*errorStatus)

Gets the FlexCAN Memory Error Report registers status.
This function gets the FlexCAN Memory Error Report registers status.
Parameters
* base — FlexCAN peripheral base address.

* errorStatus — Pointer to FlexCAN Memory Error Report registers status
structure.

static inline uint8_t FLEXCAN_ GetPNMatchCount(CAN_Type *base)
Gets the FlexCAN Number of Matches when in Pretended Networking.

This function gets the number of times a given message has matched the predefined filter-
ing criteria for ID and/or PL before a wakeup event.

Parameters
* base — FlexCAN peripheral base address.

Returns
The number of received wake up msessages.

static inline uint32_t FLEXCAN__ GetEnhancedFifoDataCount(CAN_Type *base)
Gets the number of FlexCAN Enhanced Rx FIFO available frames.

This function gets the number of CAN messages stored in the Enhanced Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.

Returns
The number of available CAN messages stored in the Enhanced Rx FIFO.

static inline void FLEXCAN__EnableInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN interrupts according to the provided mask.

This function enables the FlexCAN interrupts according to the provided mask. The mask is
a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters
* base — FlexCAN peripheral base address.
» mask — The interrupts to enable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_ DisableInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN interrupts according to the provided mask.

This function disables the FlexCAN interrupts according to the provided mask. The mask
is a logical OR of enumeration members, see _flexcan_interrupt_enable.

Parameters
* base — FlexCAN peripheral base address.
» mask — The interrupts to disable. Logical OR of _flexcan_interrupt_enable.

static inline void FLEXCAN_ EnableMbInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN low 64 Message Buffer interrupts.

This function enables the interrupts of given Message Buffers.
Parameters

* base — FlexCAN peripheral base address.
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* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN_ EnableHigh64MblInterrupts(CAN_Type *base, uint64_t mask)
Enables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN_ DisableMblInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN low 64 Message Buffer interrupts.

This function disables the interrupts of given Message Buffers.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

static inline void FLEXCAN _ DisableHigh64MblInterrupts(CAN_Type *base, uint64_t mask)
Disables FlexCAN high 64 Message Buffer interrupts.

Valid only if the number of available MBs exceeds 64.
Parameters
* base — FlexCAN peripheral base address.
* mask — The ORed FlexCAN Message Buffer mask.

void FLEXCAN_ EnableRxFifoDMA (CAN_Type *base, bool enable)
Enables or disables the FlexCAN Rx FIFO DMA request.

This function enables or disables the DMA feature of FlexCAN build-in Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* enable — true to enable, false to disable.

static inline uintptr_t FLEXCAN_GetRxFifoHeadAddr(CAN_Type *base)
Gets the Rx FIFO Head address.

This function returns the FlexCAN Rx FIFO Head address, which is mainly used for the
DMA/eDMA use case.

Parameters
* base — FlexCAN peripheral base address.

Returns
FlexCAN Rx FIFO Head address.

static inline void FLEXCAN_ Enable(CAN_Type *base, bool enable)
Enables or disables the FlexCAN module operation.

This function enables or disables the FlexCAN module.
Parameters
* base — FlexCAN base pointer.

* enable — true to enable, false to disable.
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status_t FLEXCAN_ WriteTxMb(CAN_Type *base, uint8_t mbldx, const flexcan_frame_t
*pTxFrame)

Writes a FlexCAN Message to the Transmit Message Buffer.

This function writes a CAN Message to the specified Transmit Message Buffer and changes

the Message Buffer state to start CAN Message transmit. After that the function returns
immediately.

Parameters
* base — FlexCAN peripheral base address.
* mbIdx — The FlexCAN Message Buffer index.
* pTxFrame — Pointer to CAN message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ ReadRxMb(CAN_Type *base, uint8_t mbldx, flexcan_frame_t *pRxFrame)
Reads a FlexCAN Message from Receive Message Buffer.

This function reads a CAN message from a specified Receive Message Buffer. The function
fills a receive CAN message frame structure with just received data and activates the Mes-
sage Buffer again. The function returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbIdx — The FlexCAN Message Buffer index.

* pRxFrame — Pointer to CAN message frame structure for reception.
Return values

* kStatus_ Success—- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_ WriteFDTxMb(CAN_Type *base, uint8_t mbldx, const flexcan_fd_frame_t
*pTxFrame)

Writes a FlexCAN FD Message to the Transmit Message Buffer.

This function writes a CAN FD Message to the specified Transmit Message Buffer and
changes the Message Buffer state to start CAN FD Message transmit. After that the func-
tion returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbldx — The FlexCAN FD Message Buffer index.

* pTxFrame — Pointer to CAN FD message frame to be sent.
Return values

* kStatus_ Success — - Write Tx Message Buffer Successfully.

* kStatus_ Fail — - Tx Message Buffer is currently in use.
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status_t FLEXCAN_ ReadFDRxMb(CAN_Type *base, uint8_t mbldx, flexcan fd_frame_t
*pRxFrame)

Reads a FlexCAN FD Message from Receive Message Buffer.

This function reads a CAN FD message from a specified Receive Message Buffer. The func-
tion fills a receive CAN FD message frame structure with just received data and activates
the Message Buffer again. The function returns immediately.

Parameters

* base — FlexCAN peripheral base address.

* mbIdx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_ Success —- Rx Message Buffer is full and has been read successfully.

* kStatus_ FLEXCAN_ RxOverflow — - Rx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_Fail - - Rx Message Buffer is empty.

status_t FLEXCAN_ ReadRxFifo(CAN_Type *base, flexcan_frame_t *pRxFrame)
Reads a FlexCAN Message from Legacy Rx FIFO.

This function reads a CAN message from the FlexCAN Legacy Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
» pRxFrame — Pointer to CAN message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus_Fail - - RX FIFO is not enabled.

status_t FLEXCAN_ ReadEnhancedRxFifo(CAN_Type *base, flexcan fd_frame_t *pRxFrame)
Reads a FlexCAN Message from Enhanced Rx FIFO.

This function reads a CAN or CAN FD message from the FlexCAN Enhanced Rx FIFO.
Parameters
* base — FlexCAN peripheral base address.
* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values
* kStatus_ Success — - Read Message from Rx FIFO successfully.
* kStatus_Fail — - RX FIFO is not enabled.

status_t FLEXCAN_ ReadPNWakeUpMB(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)
Reads a FlexCAN Message from Wake Up MB.
This function reads a CAN message from the FlexCAN Wake up Message Buffers. There
are four Wake up Message Buffers (WMBs) used to store incoming messages in Pretended

Networking mode. The WMB index indicates the arrival order. The last message is stored
in WMB3.

Parameters

* base — FlexCAN peripheral base address.
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» pRxFrame — Pointer to CAN message frame structure for reception.
* mbIdx — The FlexCAN Wake up Message Buffer index. Range in 0x0 ~ 0x3.
Return values

* kStatus_Success — - Read Message from Wake up Message Buffer success-
fully.

* kStatus_ Fail — - Wake up Message Buffer has no valid content.

status_t FLEXCAN_ TransferFDSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan_fd_frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
* base — FlexCAN peripheral base pointer.
* mbldx — The FlexCAN FD Message Buffer index.
* pTxFrame — Pointer to CAN FD message frame to be sent.
Return values
* kStatus_ Success — - Write Tx Message Buffer Successfully.
* kStatus_ Fail — - TXx Message Buffer is currently in use.

status_t FLEXCAN_ TransferFDReceiveBlocking(CAN_Type *base, uint8_t mbIdx,
flexcan_fd_frame_t *pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN peripheral base pointer.

* mbldx — The FlexCAN FD Message Buffer index.

* pRxFrame — Pointer to CAN FD message frame structure for reception.
Return values

* kStatus_Success —- Rx Message Buffer is full and has been read successfully.

* kStatus. FLEXCAN_ RxOverflow — - RXx Message Buffer is already over-
flowed and has been read successfully.

* kStatus_ Fail — - Rx Message Buffer is empty.

status_t FLEXCAN_ TransferFDSendNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Sends a message using IRQ.

This function sends a message using IRQ. This is a non-blocking function, which returns
right away. When messages have been sent out, the send callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
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* pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer_t.

Return values
* kStatus_ Success — Start Tx Message Buffer sending process successfully.
* kStatus_ Fail - Write Tx Message Buffer failed.
* kStatus_ FLEXCAN_ TxBusy — Tx Message Buffer is in use.

status_t FLEXCAN_ TransferFDReceiveNonBlocking(CAN_Type *base, flexcan_handle_t *handle,
flexcan_mb_transfer_t *pMbXfer)

Receives a message using IRQ.

This function receives a message using IRQ. This is non-blocking function, which returns
right away. When the message has been received, the receive callback function is called.

Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.

» pMbXfer — FlexCAN FD Message Buffer transfer structure. See the flex-
can_mb_transfer_t.

Return values
* kStatus_ Success — - Start Rx Message Buffer receiving process successfully.
* kStatus_ FLEXCAN_ RxBusy — - Rx Message Buffer is in use.

void FLEXCAN_ TransferFDAbortSend(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message send process.
This function aborts the interrupt driven message send process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN FD Message Buffer index.

void FLEXCAN_ TransferFDAbortReceive(CAN_Type *base, flexcan_handle_t *handle, uint8_t
mbldx)

Aborts the interrupt driven message receive process.
This function aborts the interrupt driven message receive process.
Parameters
* base — FlexCAN peripheral base address.
* handle — FlexCAN handle pointer.
* mbldx — The FlexCAN FD Message Buffer index.

status_t FLEXCAN_ TransferSendBlocking(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pTxFrame)

Performs a polling send transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters
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* base — FlexCAN peripheral base pointer.

* mbIdx — The FlexCAN Message Buffer index.

* pTxFrame — Pointer to CAN message frame to be sent.
Return values

* kStatus_ Success — - Write Tx Message Buffer Successfully.

* kStatus_ Fail - - Tx Message Buffer is currently in use.

status_t FLEXCAN_ TransferReceiveBlocking(CAN_Type *base, uint8_t mbldx, flexcan_frame_t
*pRxFrame)

Performs a polling receive transaction on the CAN bus.

Note: A transfer handle does not need to be created before calling this API.

Parameters

* base — FlexCAN perip