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Chapter 1

MIMXRT685-EVK

1.1 Overview

The NXP MIMXRT685-EVK is a development board for the i.MX RT600 Crossover MCU with Arm
Cortex-M33 and DSP Cores.

MCU device and part on board is shown below:
* Device: MIMXRT685S
* PartNumber: MIMXRT685SFVKB

1.2 Getting Started with MCUXpresso SDK Package

1.2.1 Getting Started with Package
Overview

The NXP MCUXpresso software and tools offer comprehensive development solutions designed
to optimize, ease, and help accelerate embedded system development of applications based on
general purpose, crossover, and Bluetooth-enabled MCUs from NXP. The MCUXpresso SDK in-
cludes a flexible set of peripheral drivers designed to speed up and simplify development of
embedded applications. Along with the peripheral drivers, the MCUXpresso SDK provides an ex-
tensive and rich set of example applications covering everything from basic peripheral use case
examples to full demo applications. The MCUXpresso SDK contains optional RTOS integrations
such as FreeRTOS and Azure RTOS,a USB host and device stack, and various other middleware
to support rapid development.
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For supported toolchain versions, see MCUXpresso SDK Release Notes for EVK-MIMXRT685 (doc-
ument MCUXSDKMIMXRT6XXRN).

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

Application Code

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

Peripheral Drivers

CMSIS-CORE and CMSIS-DSP

(Device Header Files: Core Access Functions, Intrinsics, Peripheral & Interrupt Definitions, 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, i.mxrt EVK
boards,and LPCXpresso boards. Board support packages are found inside the top-level boards
folder and each supported board has its own folder (an MCUXpresso SDK package can support
multiple boards). Within each <board_name> folder, there are various subfolders to classify the
type of examples it contains. These include (but are not limited to):

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

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

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

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

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. MIMXRT685-EVK
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armgec
iar —  Toolchain folders: project and linker files
mdk
r", board.c Board macro definitions (LEDs, buttons, etc)
&l board.h

&l cdock_config.c

, lication- ific cl nfigurati
B dod configh Application-specific clock configuration

hello_world.bin » Pre-compiled application
&l hello_world.c » Application main source file
&8 hello_world.mex —» Application-specific MCUXpresso Config Tool configuration

hello_world.xml > Project definition file for MCUXpresso IDE and PG

J',;;.’ pin_mux.c . : oy : p
= b Application-specific pin configuration
e pIn_mux.

readme. txt » Description and instructions for running

All files in the application folder are specific to that example, so it is easy to copy and paste an
existing example to start developing a custom application based on a project provided in the
MCUXpresso SDK.

Parent topic:MCUXpresso SDK board support package folders

Locating example application source files When opening an example application in any of
the supported IDEs, 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>/drivers: All of the peripheral drivers for your specific MCU

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

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

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

Parent topic:MCUXpresso SDK board support package folders

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 de-
bug example applications. The hello_world demo application targeted for the MIMXRT685-EVK

1.2. Getting Started with MCUXpresso SDK Package 5
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hardware platform is used as an example, though these steps can be applied to any example
application in the MCUXpresso SDK.

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

Parent topic:Run a demo using MCUXpresso IDE

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

1. Dragand 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 &) Console (* Problems [] Memory 2 Instruction”

i[7 Installed SDKs

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

Mame Version Location

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

W Quickstart Panel *-Global Variables “=Variables ® Breakpoints &5 Qutline =hile

4 MCUXpresso IDE - Quickstart Panel
* No project selected
~ Create or import a project
i

X Import SDK example(s)

L Import project(s) from file system.

~ Build your project
* Debug your project BE~-EH-H~
~ Miscellaneous

& Quick Settings>>

** Build all projects []

3. Inthe window that appears, expand the MIMXRT600 folder and select MIMXRT685S. Then,
select evkmimxrt685 and click Next.

6 Chapter 1. MIMXRT685-EVK
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. SDK Import Wizard O X

@ Importing project(s) for device: MIMXRT685S using board: EVK-MIMXRT685

. Board and/or Device selection page

~ SDK MCUs ® Available boards Bl &
MCUs from installed SDKs. Please select an available board for your project.

Please click above or visit ‘Supported boards for device: MIMXRT685S ‘

mcuxpresso.nxp.com to

obtain additional SDKs.

NXP MIMXRT6855
v MIMXRT600

MIMXRT6855

evkmimxrtb85 evkmimxrt685 agm01 evkmimxrt685 om13790host

L4 >
Selected Device: MIMXRT685S using board: EVK-MIMXRT685 SDKs for selected MCU
Target Core:  cm33 Name SDK Ve... Manife... Location

Description:  MIMXRT685S: i.MX® MIMXRT685S 300MHz, 4.5M

4 SDK_2.x_board_EV 2.7.0 3.6.0 E, <Common>\board_EV}
SRAM Microcontrollers (MCUs) based on ARM®

@ < Back Finish Cancel

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

1.2. Getting Started with MCUXpresso SDK Package 7



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

. SDK Import Wizard

@ You have selected '1" project to import: ‘evkmimxrt685_hello_world'

. Import projects

Project name prefix: | evkmimxrt685

| Project name suffix:

| Browse...

Location: ‘ C\nxp\workspace\evkmimxrt685_hello_world

Project Type

(®) C Project C++ Static Library

C++ Project (' C Static Library

Project Options
| SDK Debug Console (_) Semihost (®) UART |

Copy sources
Import other files

|2 P % EBE

Examples

~

|type to filter

Name
> [ £ aws_examples
] £ cmsis_driver_examples
[m] £ demo_apps
[ Enwm]
1 = hello_world_virtual_com
[ ] = power_manager
] = rpmsg_lite_dsp
[]= shell

[] £ driver_examples

v

< Back

@

Version

Cancel

I Next > I Finish

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

floating-point numbers on the terminal. Otherwise, it is not necessary to select this option.

Then, click Finish.

Chapter 1. MIMXRT685-EVK
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3 soK Import Wizard O X

. Advanced Settings

v C/C++ Library Settings

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

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

~ Hardware settings

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

e

TrustZone Project Type None

~ MCU Linker

TrustZone Project Type
[JLink application to RAM

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

|
Parent topic:Run a demo using MCUXpresso IDE

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

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

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

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

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

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 9
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3. 8 data bits

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

4. On the Quickstart Panel, click Debug evkmimxrt685 helloworld [Debug] to launch the de-
bug session.

Chapter 1. MIMXRT685-EVK
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U Quick... ®¥=Glob... *=Varia.. % Brea.. &= Outli..

5 MCUXpresso IDE - Quickstart Panel =

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

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

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

~ Build your project
@ & Build

¢ Clean
~ Debug your project

iDebug

~ Miscellaneous

® Edit project settings

BB~

=

B I T v rrrpe)

please consult the supplied MCU
# Help -> MCUXpresso IDE Us

Further product documentation is
# Help -> Help Contents

The MCUXpresso IDE document

Help us improve MCUXpresso IDE

MCUXpresso IDE can send anor

po S

@ Installed SDKs &2 E Properties E Console

Problems

@ Installed SDKs

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

Name SDK Version

Manifest

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

Erase flash action using LinkServer

3.4.0

| <

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

. Probes discovered

Connect to target: MIMXRT6855

1 probe found. Select the probe to use:

O X

Available attached probes

Serial number/ID

Manufa... IDE Debug Mode
LinkServer NXP Semi Non-Stop

P&E Micro probes
'_I| ol il andnd wil u W0 B BLEN | 1

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes

Probe search options

Search again

Remember my selection (for this Launch configuration)

®

Cancel

1.2. Getting Started with MCUXpresso SDK Package 11
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**Note:** If the debug probe is CMSIS-DAP and the debugging application is running in flash, make sure
—that the board is set to FlexSPI flash boot mode \(ISP2: ISP1: ISPO = ON, OFF, ON)\). Otherwise, you
—should not set to FlexSPI boot mode when debugging the application. If the debug probe is J-Link,

—**Reset before running** must be disabled. Double click the *<example> J-Link Debug.launch" file, and,,

—deselect this option under **JLink Debugger -\>Additional Options** menu.

I'(../images/figurel2 rt600.png ”Disabling Reset before running”)

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

workspace - evkmimxrt685_hello_world/source/hello_world.c - MCUXpresso IDE

File Edit Source Refactor Navigate Search Project Configlools Run FreeRTOS Window Help

- BY& v #EvOovavie
& Proje... @ % Perip... liiRegis.. #Faults £'Sym.. = ©
S ®-

v & evkmimxrt685_hello_world <De

@ Project Settings
# Binaries
5 Includes
@ CMsis
5 board
= component
2 device
5 drivers
 libs
~ & source
& hello_world.c
& semihost_hardfault.c
8 startup
bilitioe
<
© Quick..

W2 ¢ Clean

- Debug your project
*’De)ug

# Terminate, Build and Debug
- Miscellaneous
® £dit project settings
B \cuXpresso Config Tools>>

& Quick Settings>>

A~

- CRE-EN I RO >
4 Debug =
~ B evkmimxrt685_hello_world LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
~ i evkmimxrt685_hello_world.axf [MIMXRT685S (cortex-m33)]
v & Thread #1 1 (Suspended : Breakpoint)
= main() at hello_world.:35 0x8001452
1 arm-none-eabi-gdb (8.1.0.20180315)

£ hello_world.c &
~ @oriet Main tunction

28

30-int main(void)
char ch;

/* Init board hardware. */
BOARD_InitPins();
BOARD_BootC1ockRUN( ) ;
BOARD_InitDebugConsole();

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

40
41 while (1)

B Console =

L] &l (=X N2 d

evkmimurt685_hello_world LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] evkmimxrt685_hello_world.axf
[MCUXpresso Semihosting Telnet console for 'evkmimxrt685_hello_world LinkServer Debug' started on port 63142 @ 127.0.6.1]

7. Start the application by clicking Resume.

Project

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

Vindow

m

check your terminal settings and connections.
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|
Parent topic:Run a demo using MCUXpresso IDE

Build a TrustZone example application This section describes the steps required to configure
MCUZXpresso IDE to build, run, and debug TrustZone example applications. The TrustZone ver-
sion of the hello_ world example application targeted for the MIMXRT685-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 MIMXRT685-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 MIMXRT600 folder and select MIMXRT685S. Then, select
evkmimxrt685 and click Next.

. SDK Import Wizard O X

@ Importing project(s) for device: MIMXRT685S using board: EVK-MIMXRT685

. Board and/or Device selection page
~ SDK MCUs B Available boards B 1%| &
MCUs from installed SDKs. Please select an available board for your project.

Please click above or visit ‘Suppor‘ted boards for device: MIMXRT685S ‘
mcuxpresso.nxp.com to

obtain additional SDKs.
NXP MIMXRT6855
v MIMXRT600

MIMXRT6855

a |
SDK SDK M

evkmimxrt685 evkmimxrt685 agm01 evkmimxrt685 om13790host

P

L4 >
Selected Device: MIMXRT685S using board: EVK-MIMXRT685 SDKs for selected MCU

Target Core:  cm33 Name SDK Ve.. Manife.. Location
Description:  MIMXRT6855: i MX® MIMXRT685S 300MHz 45M  [iispk ox board BV 270 360 & <Commons\board EVi
SRAM Microcontrollers (MCUs) based on ARM® S - -

@ < Back Finish Cancel

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 13
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38 soK Import Wizard O X

@ You have selected 2" projects to import. The advanced options page is disabled when either more than one project
has been selected or the selected project references other projects. In these cases the SDK defaults will be used.

. Import projects
Project name prefix: | evkmimxrt685 4| Project name suffix: £

1 Use default location

Location: ‘ C\nxp\workspace Browse...
Project Type Project Options
C Project () C++ Project () C Static Library () C++ Static Library SDK Debug Console (' Semihost (.  UART
Copy sources

Import other files

Examples |2 ¥ %|EBE

|type to filter |

Name Version ~
> [ € mbedtls_examples

[] £ rtos_examples
~ [m] E trustzone_examples

- hello_world _ns
= hello_world s : The following linked examples will be automatically imported: hello world ns;

= secure_faults_ns

= secure_faults_s : The following linked examples will be automatically imported: secure_faults_ns;

- secure_gpio_ns

= secure_gpio_s : The following linked examples will be automatically imported: secure gpio_ns; v

‘DDDD!!

3. Now, two projects should be imported into the workspace. To start building the Trust-
Zone application, highlight the evkmimxrt685\__hello\__world\_s project (TrustZone master
project) in the Project Explorer. Then, choose the appropriate build target, Debug, or Re-
lease, by clicking the downward facing arrow next to the hammer icon, as shown in Figure
3. For this example, select the Debug target.

. workspace - Welcome page - MCUXpresso IDE
File Edit Mavigate Search Project ConfigTools Run A

i | B R{R-BICD @-IBin|

5 Proje.. 32 | B Peri ~ 1 Debug (Debug build)
2 Releaze (Release build)

=L evkmimxrt625_helle_world_ns
== evkmimxrt635_hello_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 secure 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.

(continues on next page)

14 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

(continued from previous page)

**Note:** When the **Release** build is requested, it is necessary to change the build configuration 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.

['[](../images/switching trustzone projects into release build co.jpg ”Switching TrustZone projects into,
—the Release build
configuration”)

|
Parent topic:Run a demo using MCUXpresso IDE

Run a TrustZone example application To download and run the application, perform all
steps as described in Section 3.3, “Run an example application”. These steps are common for
single core, and TrustZone applications, ensuring evkmimxrt685__hello_ world__s is selected for de-
bugging.

In the Quickstart Panel, click Debug evkmimxrt685__hello_world_s [Debug] to launch the sec-
ond debug session.

gt e oot e o e e e e e
O Quick... ®=Glob... *=Varia.. % Brea.. &= Outli... =

o A MCUXpresso IDE p

MCUXpresso IDE - Quickstart Panel Cortex®M cores, in

= Project: evkmimxrt685_hello_world_s [Debug] editing, compiling, a

multicore debugging

siStente otimpoitapedject Your installation of I

B pew project... required.
L Import SDK example(s)... Documentation
? Import project(s) from file system... For information on b
. . please consult the s
~ Build your project % Help - MCUXp!
@ A Build
nstalled SDKs Pronerties = Prc
¢ Clean stalled SDKs operties & Console Ic
~ Debug your project B~EH~H~ CDT Build Console levkmimxrt685 hello world sl
¥ Debug | ® Debug using LinkServer probes (CTRL+SHIFT+L)
Attach to a running target using LinkServer (CTRL+ALT+L)

- Program flash action using LinkServer
~ Miscellaneous

e e
|( >

Erase flash action using LinkServer

1.2. Getting Started with MCUXpresso SDK Package 15
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B8 workspace - evkmimxrt685_hello_world_s/source/hello_world_s.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project Configlools Run FreeRTOS Window Help
Ielf 2 Bv_{v@ FHEvOvAvids @ viDin|pnmiIR o> 00

Ri® VIS AKIY v H O D
& Proje... | % Perip... "iRegis.. #Faults £'Sym.. = & 4 Debug =
2% @ L[ @~ 7 v #evkmimxrt685_hello_world s LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
@ CMSIs A v @ evkmimxrt685_hello_world_s.axf [MIMXRT685S (cortex-m33)]
& board v o Thread #1 1 (Suspended : Breakpoint)
@ component = main() at hello_world_s.c:57 0x18001816
@ device +4 arm-none-eabi-gdb (8.1.0.20180315)
@ drivers
@ libs
~ & source
(4 hello_world_s.c —
S e T Y | @ Welcome 1301f0aa [ hello_world s.c 5
kS 2 51 */ ~
® Quick Clo . B 0 = B8  52-int main(void)
53 {
- |54 funcptr_ns ResetHandler_ns;
E MCUXpresso IDE - Quickstart Panel :Z o T 5
oe SpT . * Init board hardware.
Project: evkmimxrt685_hello_world_s [Debug] | T o
~ Create or import a project 58 BOARD_BootClockRUN();
™ 59 BOARD_InitDebugConsole();
New project... 50
E\mportSDKexamp\e(s} 61 PRINTF("Hello from secure world!\r\n");
¥ Import project(s) from file system. 62 :
63 /* Set non-secure main stack (MSP_NS) */
~ Build your project 64 T7 set MSP NS(*((uint3? + *)(NON SFCURF START))): N
A Build =
L] @ MBvE
~ Debug your project B~ E~B >~ evkmimat6sS hello world s LinkServer Debug [C/C++ (NXP Semicond MCU A evkmimxrt685_hello_world_s.axf
# Debug [MCUXpresso Semihosting Telnet console for 'evkmimxrt685_hello_world_s LinkServer Debug' started on port 57545 @ 127.0.0.1]
# Terminate, Build and Debug
~ Miscellaneous
e " V

| < >

Now, the TrustZone sesions 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.

B workspace - evkmimxrt685_hello_world_s/source/hello_world_s.c - MCUXpresso IDE

- X
File Edit Source Refactor Navigate Search Project ConfigTools Run FreeRTOS Window Help
=d ERX Y FHEYOvYAY®S Y even[Hus: 3 @RS viSLAR Y vooyD Y |Quick Access| | & | &
B Proje.. - e = © 4 Debug = [
2% % ¥ 7 v B evkmimxrt685_hello_world_s LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
@ CMsIs 2 v @ evkmimxrt685 hello world_s.axf [MIMXRT685S (cortex-m33)]
@ board
@ component i arm-none- -gdb (8.1.0.20180315)
@ device
@ drivers
@ libs
v @ source
(e hell =
e ; v » [ hello_world_s.c & :
& 24 51| */ &
® Quick e R it = o [52-int main(void)
53 ¢
n '54 funcptr_ns ResetHandler_ns;
MCUXpresso IDE - Quickstart Panel :Z P A —— .
& project N hell ) nit board hardware.
Project: evkmimxrt685_hello_world_s [Debug] 57 BOARD_InitPins(); .
- Create or import a project = ROARN Ran+CTArkRINGY -
;New project. ) =  TE— A X , = ) > n:
a Import SDK example(s).. : MBS ® B v
Import project(s) from file system. evkmimxrt685_hello_world_s LinkServer Debug [C/C++ (NXP Semicond MCU Appli kmimxrt685_hello_world_s.axf
~ Build your project [MCUXpresso Semihosting Telnet console for 'evkmimxrt685_hello_world_s LinkServer Debug' started on port 57545 @ 127.0.0.1]
@ & Build Hello from secure world!
¢ Clean Entering normal world.
Welcome in normal world!
~ Debug your project ®~E~B - |This is a text printed from normal world!
% Deb, Comparing two string as a callback to normal world
a eng String 1: Testl
* Terminate, Build and Debug String 2: Test2
- Miscellaneous Both strings are not equal!
®c he
< >

Parent topic:Run a demo using MCUXpresso IDE

Run a demo application using IAR

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

Note: IAR Embedded Workbench for Arm version 8.40.2 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 (document ID: MCUXSDKRN).

16 Chapter 1. MIMXRT685-EVK
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Build an example application Do the following steps to build the hello_world example appli-
cation.

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

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

Using the MIMXRT685-EVK hardware platform as an example, the hello_world workspace
is located in:

<install _dir>/boards/k32w061dk6/demo_ apps/hello_ world /iar/hello_ world.eww

Other example applications may have additional folders in their path.
2. Select the desired build target from the drop-down menu.

For this example, select hello_world — debug.

B (Jhello_world - Deb... v
(I board

[Jdoc

(I drivers

] source

[ startup

[ utilities

—3 (] Output

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

1.2. Getting Started with MCUXpresso SDK Package 17
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debug v

Files o .
) @ hello_world - debug v

i hoard .
B CMSIS

W component
1 W device

B doc

M drivers

M source

B startup

M utilities

B xip

| B Output

4. The build completes without errors.

Parent topic:Run a demo application using IAR

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

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

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

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

1. 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

18 Chapter 1. MIMXRT685-EVK
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PuTTY Configuration
g

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

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

tion.

1.2. Getting Started with MCUXpresso SDK Package
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DNR@ = [ < Q> K=< 0> BO=6GcO_:n3Ir: - a - &

Workspace ¥ 0 X | hello_world.c X

‘Debug

Files o
=] .helluiwurld - Debug v
W hoard

H doc

M drivers

M source

i startup

i utiliies

B Qutput

% 52 |int mein(void)
53 {

54 char ch;
55
56 /* Init board hardware. */
57 ch 12 lock to FLEXCOMMO (debug console) #/
58 CLOCK_AttachClk (BOARD_DEBUG_UART_CLK_BTTACH) ;
59
&0 BOARD_TnitPins();
&1 BOARD_BootClockFROHF4EM() ;
| &2 BOARD_TnitDebugConsole () ;

6. Run the code by clicking the Go button.
| Q> =< O > BO-=GcO . nIrsd-]oa-_: &8,

r -

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

Parent topic:Run a demo application using IAR

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:
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<install dir>/boards/evkmimxrt685/trustzone examples/hello_world/helloworld_s/iar/hello_world_s.
—CWW

<install dir>/boards/evkmimxrt685/trustzone examples/hello world/helloworld_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.

Parent topic:Run a demo application using IAR

Run a TrustZone example application The secure project is configured to download both se-
cure 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 per-
form steps 1 -4 as described in Section 4.2, 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 ap-

plication is executed. It stops at the Rest_ Hander function.

Waorkspace

@ hello_world - IAR Embedded Workbench IDE - Arm 8.32.1

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

Do R@ = LB 2C =

< Q

w B X | startup LPC55569 cm33_cored.s x  hello_world ns.c

L= ¢ B > [ l.'E@CQ;ﬂ'*I'"i'I'

hella_world_s - debug ~
WVectors End
Files & . — -
& Clhello_watld
@ hello_world_s-de... ¥ _ WVectors EQU _ wector_table
@ hello_world_ns - debug  + _ Vectors Size EOU _ Vectors End - _ Vectors
+r Default interrupt handlers.
THUMB
PUBWEAK Reset_Handler
SECTION .text:CODE:RECRDER:HNOROOT (2)
Reset_Handler
L | CeSID I ; Mask interrupts

HMI Handler
B .

B .

RO,

=sfb (CSTACK)

MSPLIM, RO

, =SystemInit

¢ Unmask interrupts

, =__lar program start

PUBWEAK MMI_Handler
SECTION .text:CODE:REORDER:NOROOT (1)

PUBWEAK HardFault Handler
SECTION .text:CODE:REORDER:NOROOT (1)
HardFault Handler

Run the code by clicking Go to start the application.
Q> %P> R®=6GcOinIrNd+]0a-

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.

a-.

s
fu wo =

ETH ko

[
(73]

1.2. Getting Started with MCUXpresso SDK Package
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BB COMST - PuTTY - O X

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. MXRT600.

File Edit View Projecc CMSIS-DAP Tools Window Help

NORE &% E0 D C Q =z aa Bae-=0 05"
erigrees S Options for node "hello_world_s" X
hello_world_s - debug e

Files G -

E Ehello_world _Ca[Egm"" " Factory Settings
| Jhello_world_s-debug n- General Options

] @ hello_world_ns - debug v Static Analysis

Runtime Checking

C/C++ Compiler Setup Download Images Extra Options Multicore  Plugins

Assembler ’

Output Converter Verify download

Custom Build [[] Suppress download

E“'Ld Actions T ] Use fiesh loaderls)
inker

Debugger QOverride default .board file
Simulator $TOOLKIT_DIRS$\config\flashioaderNXP\FlashIMXRT
CADI
CMSIS DAP =
GDB Server
IT-et/ITAGjet Perform mass erase before flashing
J-Link/>-Trace
TI Stellaris

|/ Nu-Link
Overview  hello_world_s | hello_waorld_ns PE micro
ST-LINK
Debug Log Third-Party Driver
TI MSP-FET
Log TI XDS
Wed Jan 09, 2019 18:03:35 MultiCore: 5 e

& ‘Wed Jan 09, 2019 18:03:35: There was 1
| A\ ‘Wed Jan 08, 2019 18:03:35; Could not goto 'main’.

Parent topic:Run a demo application using IAR

Run a demo using Arm GCC

This section describes the steps to configure the command-line Arm GCC tools to build, run, and
debug demo applications and necessary driver libraries provided in the MCUXpresso SDK. The
hello_ world demo application is targeted for the MIMXRT685-EVK hardware platform which is
used as an example.

Note: ARMGCC version 8-2019-q3 is used as an example in this document. The latest GCC version
for this package is as described in the MCUXpresso SDK Release Notes Supporting MIMXRT685-
EVK (document MCUXSDKMIMXRT6XXRN).
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Set up toolchain This section contains the steps to install the necessary components required
to build and run an MCUXpresso SDK demo application with the Arm GCC toolchain, as supported
by the MCUXpresso SDK. There are many ways to use Arm GCC tools, but this example focuses
on a Windows operating system environment.

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

Parent topic:Set up toolchain

Install MinGW (only required on Windows 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 Wersion Repository Version Description
All Packages

D mingw-developer-tool... bin 2013072300 An M5YS Installation for MinGW Developers (meta)
mingw32-base bin 2013072200 A Basic MinGW Installation

[] mingw32-gcc-ada bin 4.8.1-4 The GNU Ada Compiler

D mingw32-gcc-fortran bin 4.8.1-4 The GNU FORTRAN Compiler
|:| mingw32-gcc-g++ bin 4.8.1-4 The GNU C++ Compiler

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

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

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

_ﬂ; MinGW Installation Manager

Package Settings

Update Catalogue Package

Mark All Upgrades E] mingw-developer-tool...
€] mingw32-base

|:| mingw32-gcc-ada

Quit Alt=F4 E] mingw32-gcc-fartran
] mingw32-gee-g++

|:| mingw32-gcc-abje

E 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:

<mingw__install _dir>\bin
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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.

System Properties | =2

Computer Name | Hardware | Advanced | System Protection | Remote

- 1
Environment Yariables | 4 |
' N
Edit System Variable | 22 |
Variable name: Path
Variable value: agram Files (x8a8)\CMake\bin; C: \MinGW bin
| QK | | Cancel |

System variables

Variable Value a
Qs Windows_NT W
Path C:\Program Files (x8&)\Parallels\Parallel. ..
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS;.VBE:.J5;....
PROCESSDR._A... AMDG4 v
| Mew.. || Edit. || Delete
| Ok, | | Cancel
™ -

Parent topic:Set up toolchain

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

See the installation folder of the GNU Arm GCC Embedded tools for the exact 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, 4OneDrive - NXP
OneDriveCorfmercial ChUsersy 4OneDrive - NXP
Path Ch\Ruby24-x64\bin,CA\Users\nxa07 599 AppData\Local\Micros...
PATHEXT LCOM;.EXE; BAT.CMD; VBS; VBE:JS; JSE.WSF; W5H; M5C;.REB;RB..
TEMP Ch\Usersy, ‘VAppData\Local Temp
TMP Ch\Users), ‘VAppData\Local Temp
New User Variable X
Variable name: ARMGCC_DIR
Variable value: CHPROGRA~2\GNUTOO-1\82018-~1
Browse Directory... Browse File... Cancel
IAR_WORKBENCH CA\Program Files (xB6\IAR Systems\Embedded Workbench 8.2
JLINK_DIR CA\Program Files (xB&E\SEGGER\JLink_V&40
KEIL C\Keil_vS\Uv4
myCleanUp No

New... Edit... Delete

OK Cancel

Parent topic:Set up toolchain

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

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

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 Tor current user

[ Create CMake Desktop Icon

| <Back | Next> | | cCancel |

3. Follow the remaining instructions of the installer.
4. You may need to reboot your system for the PATH changes to take effect.
5. Make sure sh.exe is not in the Environment Variable PATH. This is a limitation of

mingw32-make.
Parent topic:Set up toolchain
Parent topic:Run a demo using Arm GCC

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

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

<version> and select GCC Command Prompt.

. GNU Tools for ARM Embedded Process
. Documentation

75 GCC Command Prompt

{9 Uninstall GNU Tools for ARM Embec

26 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

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:
<install dir>/examples/evkmimxrt685/demo_apps/hello world/armgcc

Note: To change directories, use the cd command.

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

g\hello_worl

d. elf

” (pause )

Parent topic:Run a demo using Arm GCC

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

Note: J-Link GDB Server application is not supported for TFM examples. Use CMSIS DAP instead
of J-Link for flashing and debugging TFM examples.

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

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

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

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

2. No parity
3. 8 data bits
4. 1 stop bit
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PuTTY Configuration

Category:

= Session Basic options for your PuTTY session
- Logging Specify the destinat tt tt

= Terminal pecify the destination you want to connect to
- Keyboard Serial line Speed
- Bell com4 115200
- Features ~ oy

= Window onnection type:
- Appearance (ORaw  (OTelnet () Riogin (O)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

**Note:** Make sure that the board is set to FlexSPI flash boot mode \(ISP2: ISP1: ISPO = ON, OFF, ON\),,
—before use GDB debug.

3. Open the J-Link GDB Server application.

4. Open the J-Link GDB Server application. Go to the SEGGER install folder. For ex-
ample, C:|Program Files(x86)|SEGGER|JLink_Vxxx. Open the command windows.
Use the JLinkGDBServerexe -device MIMXRT685S_M33 -if SWD -scriptfile: <in-
stall_dir>/boards/<board_name>/<example_type>/<application_name>/evkmimxrt685.JLinkScript
command.

5. After it is connected, the screen should look like this figure:
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GDB |Waiﬁng for connection | I [] stay on top
J-Link |Cu::nnen:ted | I |SWD | |4D[J[J kHz | Show log window
Device |MXRTE855_M33 (Halted)| | [La1v | |little endian | [ Generate logfile

[] verify download

Clear Log

Target endian: little e

Connecting to J-Link...

J-Link is connected.

Firmware: J-Link V10 compiled Jan 7 2020 16:51:47
Hardware: W10.1l0

5/HM: €00105545

Feature (s): RDI, FlashBP, FlashDL, JFlash, GDB
Checking target wvoltage...

Target wvoltage: 1.81 W

Listening on TCE/IP port 2331

Connecting to target...Connected to target
Waiting for GDB connection. ..

0 bytes downloaded Connected to target

6. If not already running, open a GCC Arm Embedded tool chain command window. To launch
the window, from the Windows operating system Start menu, go to Programs -> GNU Tools
Arm Embedded <version> and select GCC Command Prompt.

- GNU Tools for ARM Embedded Process:

Documentation

Ty

%% GCC Command Prompt
{9 Uninstall GNU Tools for ARM Embec

i
H+H

7. Change to the directory that contains the example application output. The output can be
found in using one of these paths, depending on the build target selected:

<install _dir>/boards/<board _name>/<example_type>/<application_name>/armgcc/debug
<install _dir>/boards/<board_name>/<example_type>/<application_name>/armgcc/release

For this example, the path is:

<install dir>/boards/evkmimxrt685/demo_apps/hello_world/armgcc/debug

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

1-none g hello_world. elf

s online at:

o "word”...

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

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

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

Parent topic:Run a demo using Arm GCC

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:

<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:
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<install dir>/boards/evkmimxrt685/trustzone examples/hello_world/hello_world ns/armgcc/build_debug.
—bat

<install _dir>/boards/evkmimxrt685/trustzone__examples/hello_ world/hello_ world__s/armgcc/build__debug.
—bat

Build both applications separately, following steps for single core examples as described in Sec-
tion 6.2, “Build an example application”. 1t 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.

AWINDOWS\system32\cmd.exe

continue . . .

Parent topic:Run a demo using Arm GCC
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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 Section 6.3, “Run an example application”.

To download and run the TrustZone application, perform steps 1 to 10, as described in Section
5.3, “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
2. target remote localhost:2331
3. monitor halt
4. monitor exec SetFlashDLNoRMW Threshold = 0x20000
5

. load <install\_dir\>/boards/evkmimxrt685/trustzone\ examples/hello\ world/hello\ world\
_ns/armgcc/debug/hello\ world\_ns.elf

6. load <install\_dir\>/boards/evkmimxrt685/trustzone\__examples/hello\__world/hello\_world\
_s/armgec/debug/hello\ _world\__s.elf

7. monitor reset

The application is now downloaded and halted at the watchpoint. Execute the monitor go com-
mand to start the demo application.

ort

onti a,
n .interrupt
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Parent topic:Run a demo using Arm GCC

Run a demo using Keil MDK/uVision

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

Install CMSIS device pack After the MDK tools are installed, Cortex Microcontroller Software
Interface Standard (CMSIS) device packs must be installed to fully support the device from a
debug perspective. These packs include things such as memory map information, register defi-
nitions, and flash programming algorithms. Follow these steps to install the MIMXRT685S CMSIS
pack.

1. Download the MIMXRT685S pack.
2. After downloading the DFP, double click to install it.
Parent topic:Run a demo using Keil MDK/uVision

Build an example application

1. Open the desired example application workspace in:

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

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

<install _dir>/boards/evkmimxrt685s/demo_ apps/hello_ world /mdk/hello_ world.uvmpw

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

Lanb

'._I _I v\; §1 | hello_world Debug E ;‘:\

3. The build completes without errors.

Parent topic:Run a demo using Keil MDK/uVision
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Run an example application To download and run the application, perform these steps:

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

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

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

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

2. No parity
3. 8 data bits

Category:

I Session Basic options for your PuTTY session
~Logging Specify the destina tt t

= 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 De1au|t Settings Load
Proxy
- Telnet Save
- Rlogin

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

4. 1stopbit |

4. To debug the application, click load (or press the F8 key). Then, click the Start/Stop Debug
Session button, highlighted in red in Figure 2. If using J-Link as the debugger, click Project
option >Debug >Settings >Debug >Port, and select SW.

Note: When debugging with jlink, it expects one jlinkscript file named JLinkSet-
tings.JLinkScript in the folder where the uVision project files are located. For details,
see SEGGER Wiki. For the contents in this JlinkSettings.JLinkScript, use contents in evk-
mimxrt1020_sdram_init.jlinkscript.
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Note: Make sure that the board is set to FlexSPI flash boot mode (ISP2: ISP1: ISPO = ON,
OFF, ON) before using Keil debug.

il
=)

|
[m]
#

ﬂ C:\Users\nxf07108\Downloads\EVK-MIMXRT685\boards\evkmimxrt685\demo_apps\hello_world\mdk\hello_world.uvprojx - igision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| 5 e | | P oL EE E /5| [ useiRQHandier VR Q-|le oo @B X
glEBolavreuov/|DRBREaRH O 3-%-2-- 8|2
Registers 2 [ Disassembly B
Register I Value | 3104 -
32: char ch;
000082255 33 )
0x20180070 34: /* Init }?Uﬂ]—fd hardware. */
0x00000000 35: BOARD InitPins(): } }
(x00082235 I:>Gx00082254 F7FEFAle BL BOARD InitPins (0x0008065%) o
( e B s
] helio_world.c - X
R7 x10003574 23 L A
~R8 [x10001F48 b N e T
25 T Code
e R /
27 B/*!
ZST * @brief Main function
29 “/
30 int main(void)
31 -4
(65000000 32 char ch;
[¥- Banked 33
¥ Secure 34 /* Init board hardware. */
[#- Non-Secure 35 BOARD InitPins();
= Intemal 36 BOARD BootClockRUN () ;
~ Mode Secure Thread 37 BOARD_InitDebugConsole () ;
Privilege Privileged 38
Stack MSP 39 PRINTF ("hello world.\x\n");
< States 257 40
- Sec 0.00002570 41 while (1)
F--FPU 42 {
43 ch = GETCHAR() ;
44 PUTCHER (ch) ;
< g }
46 }
=7
v
< >

| @Pl:ljed = Registers

5. Run the code by clicking Run to start the application, as shown in Figure 3.

||_|O|‘*} o *{}| n:>| .

Registers ._I, Run (F5)

Register Start code execution |

0x40106000
0x201FFFF7

The “hello_world" application is now running and a banner is displayed on the terminal, as shown in [Figure
—4](run_an_ example_ application_ 001.md#S127DD02). If this is not true, check your terminal settings and,
—connections.

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

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

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/
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<install_dir>/boards/<board__name> /trustzone_ examples/<application_name>/<application_name>_s/

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/evkmimxrt595/trustzone__examples/hello_ world /hello_ world_ ns/mdk/hello_ world_ ns.
—uvmpw

<install dir>/boards/evkmimxrt595/trustzone examples/helloworld/helloworld s/mdk/hello world_s.
—uvmpw

<install_dir> /boards/evkmimxrt595/trustzone__examples/hello_ world /hello_ world__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.

Parent topic:Run a demo using Keil MDK/uVision

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 a TrustZone example application. These steps are common
for single core, dual-core, and TrustZone applications in pyVision. 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.
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E Users\nxf07108\Downloads\EVE-MIMXRT685\ boards\evkmimxrt683tdemo_appsthello_world\mdk\hello_world.uvproj - — m] x
File Edit View Project Flash Debug Peripherals Tools SVCS5 Window Help
NEE @ & 2@ | | ®om oo = /| B USBI_IRQHandler VR @-le o &-|E-| A
SRo vty DB BEaE- O30 2@ %
Registers A Ed Disassembly O x |
Register I Value I 31 4 A
o 32: char ch;
33:
34: /* Init board hardware. */
35: BOARD_InitPins();
o>0x00082254 FTFEFAlé BL BOARD TnitPins (0x00080684) o)
= e mAAnm P ;o nrTas - .
] nello_world.c v x
23 L ~
B = L L R L e e
25 LT—J # Code
26 -\-\\\\-\-\-\-\\\\-\-\-\\\\\-\-\-\\\\-\-\-\-\\\\-\-\-\\\\-\-\-\-\\\\-\-\-\-\\\\-\-\-\\\\-\-\-\-\\\\-\-\-\\\\-\-\-\-\\\\/
27 =1
ZBLT * @brief Main function
29 *f
30 int main(void)
[F SN
(65000000 32 char ch;
33
34 /* Init board hardware. */
35 BORRD InitPins():
36 BOARD BootClockRUN():
Mode Secure Thread 37 BCARD_InitDebugConsole () ;
- Privilege Privileged 3B
- Stack MsP 39 PRINTF ("hello world.\r\n");
States 257 40
- Sec 0.00002570 41 wnile (1)
E--FPU 42 H {
43 ch = GETCHAR():
44 PUTCHAR (ch) ;
S }
46 | |}
2T
w

| =l Project | = Registers < 24

Run the code by clicking Run to start the application.

Downloads\EVK-MIMXR boards\evkmimxrtb83\trustzone_examples\hello_world\helle_world_s\mdk\hello_world_s.uvprojx - — m] #
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS HEH&@| £ @~ | Y = JE IE| B usei_RQHandler VEe| Q- e o &= X
BEHO|BPFU v OB B E0EO-B-0-2- @8- %-
Registers 3 E Disassembly LA x |
Register I Value | 531 4 ~
= 54: funcptr ns ResetHandler ns;
Bl Core 55 - -
56: /* Init board hardware. */
57: BOARD InitPins();
:{)0:&10082‘158 FTFEF914 BL BOARD InitPins (0x10080684) o
< o T T >
v X
~
- R10 Ox13001DF0 SOT * @brief Main function
- R11 OxFFFFFFFF 51 =/
(00000001 52 int main(void)
030180000 B 53O
[x10080520 54 funcptr_ns ResetHandler_ns:
0 1008: H
065000000 13 /* Init board hardware. */
il 57 BOBRD_InitPins():
B 58 BORRD_BOOTClockRUN () ;
B 55 BORRD InitDebugConsole();
5] 60 -
- Mode Secure Thread 61 PRINTF ("Hello from secure world!hzin"):
- Privilege Privileged 62
Stack M5P 63 /* Set non-sscure main stack (MSP_NS) =/
- States 377 &4 _ TZ set MSP NS(*((uint32 t *) (NON SECURE_START))):
v Sec 0.00003770 65
- FPU 6 /* S=t non-secure vector table */
&7 5CB_N5->VIOR = NON SECURE START;
& v
| [E] Project | EE Registers < ?

The hello_world application is now running and a banner is displayed on the terminal. If not,
check your terminal settings and connections.
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BB COMST - PuTTY - O X

Parent topic:Run a demo using Keil MDK/uVision

Run a demo using the prebuilt binary

This section describes the steps to write a prebuilt binary in the SDK package to the external Flash
and boot from the external Flash. The hello_world demo application is used as an example.

Note: The prebuilt binaries are provided for quick evaluation of the SDK and the board.
Only parts of the examples are provided with prebuilt binary such as examples under
boards/<board_name>/demo_apps and boards/<board_name>/usb_examples.

Identify the load address of the binary Several toolchains are supported by the MCUXpresso
SDK, usually the prebuilt binaries are built from armgcc flash_release targets using Arm GCC. If
there is no flash_release target, then release target is used.

Take hello_world demo application as an example, the hello_world.bin is located in:

<install dir>/boards/<board name>/<demo_apps>/hello_world/

And it was built from:

<install_dir> /boards/<board_name>/<demo_ apps>/hello_world/armgcc/build_ flash_ release.sh

The load address can be identified by the linker file in the same folder. Such as <de-
vice_name>_flash.ld.

MEMORY

{
m_flash_config (RX) :IORIGIN = DxDSDDDQDd, LENGTH = 0x00000200
m_interrupts (RX) : ORIGIN = 0x08001000, LENGTH = 0x00000130
m_text (RX) : ORIGIN = 0x08001130, LENGTH = 0x001lFEEDO
m_data (RW) : ORIGIN = 0x20080000, LENGTH = 0x00180000

| m_usb sram (RW) : ORIGIN = 0x40140000, LENGTH = 0x00004000

|
So, the load address for hello_world.bin is 0x08000400.

Parent topic:Run a demo using the prebuilt binary

Write the binary to external flash Take J-Link Commander as an example to write the
hello_world.bin to external flash.

Run the J-Link Commander, run the following command to connect to the core.

38 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

J-Link>connect
J-Link>?
Select the correct device from the pop-up window Target device settings.

Specify targets interface as SWD and the target interface speed as per the guide in the command
window. The Cortex-M33 identified appears when it is connected successfully.

Parent topic:Run a demo using the prebuilt binary

MCUXpresso IDE New Project Wizard

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

To use the wizard, start the MCUXpresso IDE. This is located in the QuickStart Panel at the
bottom left of the MCUXpresso IDE window. Select New project, as shown in Figure 1.

@) Quickstart Panel - g

Fo

g MCUXpresso IDE (Free Edition)

-~ Start here

B New project...

I Import SDK example(s)...

111

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

| 1 Quick Settings= =

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

How to determine COM port

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

1. Linux: The serial port can be determined by running the following command after the USB
Serial is connected to the host:
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$ dmesg | grep 7ttyUSB”
[503175.307873] usb 3-12: cp210x converter now attached to ttyUSBO
[503175.309372] usb 3-12: ¢p210x converter now attached to ttyUSB1

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

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

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

How to define IRQ handler in CPP files

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

c
void PIT_TRQHandler(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.

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

void PIT_IRQHandler(void)

{
// Your code

}

Default debug interfaces

The MCUXpresso SDK supports various hardware platforms that come loaded with various fac-
tory programmed debug interface configurations. Table 1 lists the hardware platforms sup-
ported by the MCUXpresso SDK, their default debug interface, and any version information that
helps differentiate a specific interface configuration.

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

Hardware platform Default interface OpenSDA details
EVK-MC56F83000 P&E Micro OSJTAG N/A
EVK-MIMXRT595 CMSIS-DAP N/A
EVK-MIMXRT685 CMSIS-DAP N/A
FRDM-K22F CMSIS-DAP/mbed/DAPLink OpenSDA v2.1
FRDM-K28F DAPLink OpenSDA v2.1
FRDM-K32L2A4S CMSIS-DAP OpenSDA v2.1
FRDM-K32L2B CMSIS-DAP OpenSDA v2.1
FRDM-K32W042 CMSIS-DAP N/A
FRDM-K64F CMSIS-DAP/mbed/DAPLink OpenSDA v2.0
FRDM-K66F J-Link OpenSDA OpenSDA v2.1

continues on next page
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Table 1 - continued from previous page

Hardware platform

Default interface

OpenSDA details

FRDM-KS82F
FRDM-KE15Z
FRDM-KE16Z
FRDM-KLO02Z
FRDM-KLO03Z
FRDM-KL25Z
FRDM-KL26Z
FRDM-KL27Z
FRDM-KL28Z
FRDM-KL43Z
FRDM-KL46Z
FRDM-KL81Z
FRDM-KL82Z
FRDM-KV10Z
FRDM-KV11Z
FRDM-KV31F
FRDM-KW24
FRDM-KW36
FRDM-KW41Z
Hexiwear
HVP-KE18F
HVP-KV46F150M
HVP-KV11Z75M
HVP-KV58F
HVP-KV31F120M
JN5189DK6
LPC54018 IoT Module
LPCXpresso54018
LPCXpresso54102
LPCXpresso54114
LPCXpresso51U68
LPCXpresso54608
LPCXpresso54618
LPCXpresso54628
LPCXpresso54S018M
LPCXpresso55s16
LPCXpresso55s28
LPCXpresso55s69
MAPS-KS22
MIMXRT1170-EVK
TWR-K21D50M
TWR-K21F120M
TWR-K22F120M
TWR-K24F120M
TWR-K60D100M
TWR-K64D120M
TWR-K64F120M
TWR-K65D180M
TWR-K65D180M
TWR-KV10Z32
TWR-K80F150M
TWR-K81F150M
TWR-KE18F
TWR-KL28Z72M
TWR-KL43Z48M

CMSIS-DAP
DAPLink

CMSIS-DAP/mbed/DAPLink

P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
CMSIS-DAP

CMSIS-DAP

CMSIS-DAP

P&E Micro OpenSDA
P&E Micro OpenSDA

CMSIS-DAP/mbed/DAPLink

DAPLink
CMSIS-DAP/DAPLink

CMSIS-DAP/mbed/DAPLink

DAPLink

P&E Micro OpenSDA
CMSIS-DAP
CMSIS-DAP

P&E Micro OpenSDA
CMSIS-DAP

N/A

CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP
CMSIS-DAP

J-Link OpenSDA
CMSIS-DAP

P&E Micro OSJTAG
P&E Micro OSJTAG
P&E Micro OpenSDA
CMSIS-DAP/mbed
P&E Micro OSJTAG
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
P&E Micro OpenSDA
CMSIS-DAP
CMSIS-DAP
DAPLink

P&E Micro OpenSDA
P&E Micro OpenSDA

OpenSDA v2.1
OpenSDA v2.1
OpenSDA v2.2
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v2.1
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v2.0
OpenSDA v2.0
OpenSDA v2.1
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v2.1
OpenSDA v2.2

OpenSDA v2.1 or greater

OpenSDA v2.0
OpenSDA v2.2
OpenSDA v1
OpenSDA v2.1
OpenSDA v2.1
OpenSDA v1
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

OpenSDA v2.0
N/A
N/AOpenSDA v2.0
N/A

OpenSDA v1.0
OpenSDA v2.1
N/A

OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v1.0
OpenSDA v2.1
OpenSDA v2.1
OpenSDA v2.1
OpenSDA v2.1
OpenSDA v1.0

continues on next page
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Table 1 - continued from previous page

Hardware platform Default interface OpenSDA details
TWR-KL81Z72M CMSIS-DAP OpenSDA v2.0
TWR-KL82Z72M CMSIS-DAP OpenSDA v2.0
TWR-KM34Z75M P&E Micro OpenSDA OpenSDA v1.0
TWR-KM35Z75M DAPLink OpenSDA v2.2
TWR-KV10Z32 P&E Micro OpenSDA OpenSDA v1.0
TWR-KV11Z75M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV31F120M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV46F150M P&E Micro OpenSDA OpenSDA v1.0
TWR-KV58F220M CMSIS-DAP OpenSDA v2.1
TWR-KW24D512 P&E Micro OpenSDA OpenSDA v1.0
USB-KW24D512 N/A External probe N/A

USB-KW41Z CMSIS-DAP\DAPLink OpenSDA v2.1 or greater

Updating debugger firmware

Updating OpenSDA firmware Any NXP hardware platform that comes with an OpenSDA-
compatible debug interface has the ability to update the OpenSDA firmware. For reference,
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.

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

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

1. Unplug the board’s USB cable.

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

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

‘M Computer

#J Prirnary (C:)
e MAINTEMAMCE (E2)

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
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firmware, or update the OpenSDA bootloader to version 1.11 or later. The bootloader up-
date instructions and image can be obtained from P&E Microcomputer website.

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

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

> sudo mount -u -w -o sync /Volumes/BOOTLOADER
> c¢p -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.

Parent topic:Updating debugger firmware

Updating LPCXpresso board firmware The LPCXpresso hardware platform comes with a
CMSIS-DAP-compatible debug interface (known as LPC-Link2). This firmware in this debug in-
terface may be updated using the host computer utility called LPCScrypt. This typically used
when switching between the default debugger protocol (CMSIS-DAP) to SEGGER ]J-Link, or for
updating this firmware with new releases of these. This section contains the steps to 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),
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.

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 www.nxp.com/Ipcutilities.

These steps show how to update the debugger firmware on your board for Windows op-
erating system. For Linux OS, follow the instructions described in LPCScrypt user guide
(www.nxp.com/Ipcutilities, 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.
Parent topic:Updating debugger firmware

1.3 Getting Started with MCUXpresso SDK GitHub
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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

MCUXpresso Installer

Choose one or more categories from the list below:

Software Kits

MCUXpresso SDK Developer

é Necessary tools for a M(C DEr Will install:

Zephyr Developer
\

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

. Python - Programming language support.

GNU Toolchain 10. pip - Package installer for Python.

. . . . 11. west - Manage multiple Git repositories undg
ain and additional NXP libraries btrrevrorrr

for a Zephyr

1
5
4
5

3]

Matter Developer
N

= il

oo

ARM components

o

Standalone Toolchain Add-ons

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.
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Then configure your username and email using the commands:

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

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

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

West Please use the west version equal or greater than 1.2.0

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

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

pip install -U west

Build And Configuration System

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

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

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

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

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

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

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

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

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

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

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

If you only work with CLI, you can skip this step.
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Toolchain MCUXpresso SDK supports all mainstream toolchains for embedded development.
You can install your used or interested toolchains following the guides.

Toolchain Download and Installation Guide Note
Armgcc Arm GNU Toolchain Install Guide ARMGCC is default
toolchain
IAR IAR Installation and Licensing quick ref-
erence guide
MDK MDK Installation
Armclang Installing Arm Compiler for Embedded
Zephyr Zephyr SDK
Codewarrior NXP CodeWarrior
Xtensa Tensilica Tools

NXP S32Compiler RISC- NXP Website
V Zen-V

After you have installed the toolchains, register them in the system environment variables. This
will allow the west build to recognize them:

Toolchain Environ- Example Cmd
ment Line Ar-
Variable gument
Armgcc AR- C:\armgcc for windows/usr for Linux. Typically -
MGCC_DIR arm-none-eabi-* is installed under /usr/bin toolchain
armgcc
IAR IAR DIR C:\iar\ewarm-9.60.3  for =~ Windows/opt/iarsystems/ -
bxarm-9.60.3 for Linux toolchain
iar
MDK MDK DIR C:\Keil_v5 for Windows.MDK IDE is not officially sup- -
ported with Linux. toolchain
mdk
Armclang  ARM- C:\ArmCompilerforEmbedded6.22 for Windows/opt/ -
CLANG_DIF ArmCompilerforEmbedded6.21 for Linux toolchain
mdk
Zephyr ZEPHYR SL c:\NXP\zephyr-sdk-<version> for windows/opt/ -
zephyr-sdk-<version> for Linux toolchain
zephyr
CodeWar- CW_DIR C:\Freescale\CW MCU v11.2 for windowsCodeWarrioris -
rior not supported with Linux toolchain
code-
warrior
Xtensa XCC_DIR C:\xtensa\XtDevTools\install\tools\RI-2023.11-win32\ =
XtensaTools  for  windows/opt/xtensa/XtDevTools/ toolchain
install/tools/RI-2023.11-Linux/XtensaTools for Linux Xtensa
NXP RISCVL- C:\riscv-llvim-win32_b298 b298 2024.08.12 for Win- -
S32Compiler LVM_DIR  dows/opt/riscv-llvin-Linux-x64_b298 b298 2024.08.12 toolchain
RISC-V for Linux riscvl-
Zen-V lvm
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* The <toolchain>_ DIR is the root installation folder, not the binary location folder. For IAR,
it is directory containing following installation folders:

arm
common
install-info

* MDK IDE using armclang toolchain only officially supports Windows. In Linux, please di-
rectly use armclang toolchain by setting ARMCLANG_ DIR. In Windows, since most Keil
users will install MDK IDE instead of standalone armclang toolchain, the MDK_ DIR has
higher priority than ARMCLANG_ DIR.

» For Xtensa toolchain, please set the XTENSA__CORE environment variable. Here’s an ex-

ample list:
Device Core XTENSA CORE
RT500 fusion1 nxp_ rt500__RI23_11_newlib
RT600 hifi4 nxp_ rt600 RI23 11 newlib
RT700 hifil rt700 hifil RI23 11 nlib
RT700 hifi4 t700_ hifi4 RI23 11 nlib

1.MX8ULP fusionl fusion nxp02_dsp_ prod

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

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

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

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

reg query HKEY CURRENT USER\Environment /v PATH

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

reg add HKEY_ CURRENT__USER\ Environment /v PATH /d "%PATH%;C:\ Users\xxx\AppData\
< Local\Programs\Git\cmd”
Then close the command prompt or powershell and verify the tool command again.
e Linux:
1. Open the $HOME/ .bashrc file using a text editor, such as vim.
2. Go to the end of the file.

3. Add the line which appends the tool installation path to the PATH variable and export
PATH at the end of the file. For example, export PATH="/Directory1:$PATH".

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

* macOS:
1. Open the $SHOME/.bash_ profile file using a text editor, such as nano.
2. Go to the end of the file.

3. Add the line which appends the tool installation path to the PATH variable and export
PATH at the end of the file. For example, export PATH="/Directory1:$PATH".

4. Save and exit.

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

Get MCUXpresso SDK Repo

Establish SDK Workspace To get the MCUXpresso SDK repository, use the west tool to clone
the manifest repository and checkout all the west projects.

# Initialize west with the manifest repository
west init -m https://github.com/nxp-mcuxpresso/mcuxsdk-manifests/ mcuxpresso-sdk

# Update the west projects
cd mcuxpresso-sdk
west update

# Allow the usage of west extensions provided by MCUXpresso SDK
west config commands.allow__extensions true

Install Python Dependency(If do tool installation manually) To create a Python virtual en-
vironment in the west workspace core repo directory mcuxsdk, follow these steps:

1. Navigate to the core directory:

cd mcuxsdk

2. [Optional] Create and activate the virtual environment: If you don’t want to use the python
virtual environment, skip this step. We strongly suggest you use venv to avoid conflicts
with other projects using python.

python -m venv .venv

# For Linux/MacOS
source .venv/bin/activate

# For Windows

.\.venv\Scripts\activate

# If you are using powershell and see the issue that the activate script cannot be run.

# You may fix the issue by opening the powershell as administrator and run below command:
powershell Set-ExecutionPolicy RemoteSigned

# then run above activate command again.

Once activated, your shell will be prefixed with (.venv). The virtual environment can be
deactivated at any time by running deactivate command.

Remember to activate the virtual environment every time you start working in this
directory. If you are using some modern shell like zsh, there are some powerful plugins to
help you auto switch venv among workspaces. For example, zsh-autoswitch-virtualenv.

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

# for example, in China you could try: pip3 install -r mcuxsdk/scripts/requirements.txt -i https://pypi.
—tuna.tsinghua.edu.cn/simple

pip install -r scripts/requirements.txt

Explore Contents

This section helps you build basic understanding of current fundamental project content and
guides you how to build and run the provided example project in whole SDK delivery.

Folder View The whole MCUXpresso SDK project, after you have done the west init and west
update operations follow the guideline at Getting Started Guide, have below folder structure:

Folder Description

mani- Manifest repo, contains the manifest file to initialize and update the west

fests workspace.

mcuxsdk The MCUXpresso SDK source code, examples, middleware integration and script
files.

All the projects record in the Manifest repo are checked out to the folder mcuxsdk/, the layout of
mcuxsdk folder is shown as below:

Folder Description

arch  Arch related files such as ARM CMSIS core files, RISC-V files and the build files related
to the architecture.

cmake The cmake modules, files which organize the build system.

com- Software components.

po-

nents

de- Device support package which categorized by device series. For each device, header

vices file, feature file, startup file and linker files are provided, also device specific drivers
are included.

docs  Documentation source and build configuration for this sphinx built online documen-

tation.
drivers Peripheral drivers.
ex- Various demos and examples, support files on different supported boards. For each
am- board support, there are board configuration files.
ples
mid- Middleware components integrated into SDK.
dle-
ware

rtos Rtos components integrated into SDK.

scripts Script files for the west extension command and build system support.

svd Svd files for devices, this is optional because of large size. Customers run west manifest
config group.filter +optional and west update mcux-soc-svd to get this folder.

Examples Project The examples project is part of the whole SDK delivery, and locates in the
folder mcuxsdk/examples of west workspace.

Examples files are placed in folder of <example_ category>, these examples include (but are not
limited to)
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* demo_apps: Basic demo set to start using SDK, including hello_world and led_blinky.

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

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

Run a demo using MCUXpresso for VS Code

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

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

To build an example application:

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

File Edit Selection WView Go Run Terminal Help

MCUXP ) FOR WS CODE

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

1% Import Example from ReposMry Import Local/Remote Repository

B+8 Import Project

pen Online Documentation

~ IMPORTED REPOSITORIES

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

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

£ Import Repository X

Import Repository

Location: c\Repos\ymaouxsdk

Import

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

~ QUICKSTART PAMNEL

~+ Import Repository

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

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

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

Board: FRDM-M

. FRDM-MCXC444

Template: demo_apps/hello_world

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

Please refer to README file for more details.

App type: Freestanding application

MName; frdmmexc444_hello_world

Location: c\nxp_examples

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

Open readme file after project is imported

import

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

3. VS Code will prompt you to confirm if the imported files are trusted. Click Yes.
4. Navigate to the PROJECTS view. Find your project and click the Build Project icon.
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~ PROJECTS
» frdmmexc444 hello world M

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

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

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

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

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

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

~ PROJECTS
» frdmmexc444 hello world M

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

main(

ch;

BOARD InitHardware();
PRINTF("hello

while
ch = GETCHAR
PUTCHAR(ch) ;

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

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

¢y

[ stop Monitoring = & [ @ (1]

tark

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

Running a demo using ARMGCC CLI/IAR/MDK

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

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

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

—evk9mimx8ulp -Dcore_ id=cm33]

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

—evkbimxrt1050]

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

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

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

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

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

Here are some typical usages for generating a SDK example:

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

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

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

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

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

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

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

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

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

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

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

For more details, please refer to System build.
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Config a Project Example in MCUXpresso SDK is configured and tested with pre-defined con-
figuration. You can follow steps blow to change the configuration.

1. Run cmake configuration

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

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

2. Run guiconfig target

west build -t guiconfig

Then you will get the Kconfig GUI launched, like

) Hello World - O ot

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

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

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

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

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

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

Merm path: (Topd

memi “Device specific driwers”

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

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

west flash -r linkserver

Debug Start a gdb interface by following command:

west debug -r linkserver

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

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

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

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

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

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

1.4 Getting Started with MCUXpresso SDK Xplorer

1.4.1 Getting Started with MCUXpresso SDK Xplorer
Overview

Cadence Tensilica Xplorer is a complete development environment that helps users create ap-
plication code for high-performance Tensilica processors. Xplorer is the interface to powerful
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software development tools such as the XCC compiler, assembler, linker, debugger, code profiler,
and full set of GUI tools.

Xplorer, including both GUI and command-line environment, is the only available development
IDE for the DSP core of MIMXRT600.

Install Xplorer Toolchains

This section provides information on Xtensa Software Tools Platform Support and steps to:
* Install the Xtensa Xplorer IDE and Tools

Install License Key

Install RT600 DSP Build Configuration
Install Xtensa On Chip Debugger Daemon
* Program LPC-Link2 with SEGGER J-Link

Install Xtensa Software Tools without IDE

Xtensa Software Tools Platform Support The Xtensa Software Tools are officially supported
on the following platforms:

Windows: Win 10 64-bit, Win 8 64-bit, Win 7 64-bit.
Linux: RHEL 6 64-bit (with ‘Desktop’ package installed).

There may be compatibility issues with other versions of Linux or Windows, especially when
using the IDE.

Note: The security-enhanced Linux (SELinux) is not a supported platform because the OS can
prevent different shared libraries (including Xtensa Tools) from loading.

For more information on platform support and installation guidelines, see the Xtensa Develop-
ment Tools Installation Guide.

Parent topic:/nstall Xplorer Toolchains

Install the Xtensa Xplorer IDE and Tools To install the Xtends Xplorer IDE and tools, perform
the following steps:

1. Go to the URL https://tensilicatools.com/download/rt600-download-page/ and log in. If you
are accessing the site for the first time, make sure to register.

2. Make sure to use your corporate email address to register.

& REGISTER / LOGIN

Tensilica Tools

TOOLS PLATFORMS

3. Once registered you should receive an email confirmation with an activation link from
‘Tensilica Tools’ no-reply@tensilicatools.com. Make sure to check the spam folder if this
email does not show up in the inbox.

4. To complete the registration, click the activation link.

5. Once registered, log in to see the material available for download:
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GETTING STARTED GUIDE FOR MIMXRT&00

XTENSA XFLORER IDE FOR LINUX V10.1.11

DSP CONFIGURATION FOR LINUX (NEWLIB) V10.1.11

DSP CONFIGURATION FOR LINUX (XCLIB) V10.1.11
XTEMSA XPLORER IDE FOR WINDOWS ¥10.1.11

DSP CONFIGURATION FOR WINDOWS (MNEWLIE) V10.1.11
DSP CONFIGURATION FOR WINDOWS (XCLIB) V10.1.11

@ CLICKTO GET A LICENSE KEY FOR RT600 SDK

1. Download and install the Xplorer IDE V10.1.11 for your operating system (Windows
or Linux).

2. Download the DSP Configuration for your operating system — installed later through
the IDE, see Install RT600 DSP Build Configuration. Note: NXP recommends version
10.1.11 of the Xtensa Xplorer IDE and tools for use with the RT600 DSP.

Parent topic:/nstall Xplorer Toolchains

Install License Key Xtensa development tools use FLEXIm for license management. FLEXIm
licensing is required for tools such as the Xtensa Xplorer IDE, Xtensa C and C++ compiler, and
Instruction Set Simulator (ISS).

Currently RT600 supports node-locked license for Xtensa tools. A node-locked license permits
tools to run on a specific computer, tied to the MAC address of the primary network interface
permanently attached to the machine.

Identify PC MAC Address To generate the correct license file, you should first identify the
appropriate MAC for the computer you plan to run Xtensa tools on. Remove “* or ‘.’ symbols in
the MAC address.

Windows:

C:\Users>ipconfig /all

Wireless LAN adapter Wireless Network Connection:

Connection-specific DHS Suffix . : us-sjo@1.nxp.com

Description . . . . . . . . . . . : Intel(RY Dual Band Wireless-AC 8265
Physical Address. . . . . . . . . : 14-4F-8A-63-8C-33

DHCP Enabled. . . . . . . . . . . : Yes
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Linux:

Note: For Linux: MAC address must be associated with ethO interface. If not, FLEXIm cannot
perform the license checkout, compilation, or simulation of code is not possible. If the host has
the MAC address associated with another interface, for example em1, the following approach
may be used.

# Add udev rule for naming interface

$ sudo vim /etc/udev/rules.d/70-persistent-net.rules

# udev rule (replace ‘XX’ with the MAC address of your PC):

SUBSYSTEM=="net”, ACTION=="add”, ATTR{address}=="XX:XX:XX:XX:XX:XX”, NAME="eth0”
# Change "eml1” to ”eth0” in your interfaces file.

$ sudo vim /etc/network/interfaces

# Restart udev or reboot machine

$ sudo reboot

Alternatively, you can use the approach recommended by your IT team to rename the interface
to ethO.

Parent topic:Install License Key

Download License Key To download the license key:

1. Reload or return to the Tensilica URL: https:/tensilicatools.com/download/
rt600-download-page/.

2. Click the button and get the license key for RT600 SDK.

@ CLICKTO GET A LICENSE KEY FOR RT600 SDK

|
3. Provide the address.

Get a License Key for RT600 SDK

Please Enter a MAC Address‘ ‘
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4. Once the license file has been generated and downloaded, open your recently installed
Xplorer V10.1.11.

5. Select menu Help > Xplorer License Keys > Install Software Keys.

6. Select the license key file.
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Install Xplorer and Xtensa Tools License Keys

You may browse to a license file, copy it to a standard location and point to it,
point to the selected license file in its current location, or point to a floating license server.

Browse to the License File / Type License Server Address of form <port=@ <server>

Browse...

Choose where to install the license file

® Copy the selected license file to standard location: C\Users\cnh20438\.tensilica\license.lic and point to it

@Point to the selected license file in its current location

Cancel

7. Click the Finish button.

Note: The generated license file only supports debug/run on the RT600 device target. It
does not support software simulation/Xplorer ISS. If you have special requirements to run
the software simulations, contact Cadence directly.

Parent topic:Install License Key

Parent topic:Install Xplorer Toolchains

Install RT600 DSP Build Configuration ‘Build Configuration’ is a term that describes all param-
eters and necessary build includes for the Tensilica processor implementation for development.
It is mandatory to install a specific build configuration before starting development on RT600.

The build configuration is provided by NXP as a binary file and is imported into the Xplorer IDE.
The binary file for the OS is available at the Tensilica URL: https://tensilicatools.com/download/
rt600-download-page/.

DSP CONFIGURATION FOR LINUX (NEWLIB) V10.1.11

DSP CONFIGURATION FOR LINUX (XCLIB) V10.1.11

D5P CONFIGURATION FOR WINDOWS (NEWLIB) V10.1.11

D5P CONFIGURATION FOR WINDOWS (XCLIB) V10.1.11

The build configuration is installed into the IDE using the System Overview panel available in
the lower left corner, by default. If the System Overview panel is not visible, toggle using the
Window > Show View > System Overview menu item.
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& System Overview 53 = O
B anﬁgllr:i’innr_ |

= Subsys @  MNew Configuration
= TIE 501 & | Find and Install a Configuration Build

pha

%# Add an Already Installed Configuration Build

lems 53

Jtion

|
Click OK for build download to install.

Browse for build download to install

C:ARTE00\nxp_rt600_RIZ3_11_newlib_win32.tgz | |Browse... |
'i?:;' Install Toals ... Ok Cancel

Parent topic:/nstall Xplorer Toolchains

Install Xtensa On Chip Debugger Daemon The Xtensa On Chip Debugger Daemon (xt-ocd), is
a gdb-based debugging tool but is not installed by default with the Xplorer IDE. For installation, a
self-extracting executable installer is included with the IDE, which can be found at the following
location:

Windows:

C:\usr\xtensa\XtDevTools\downloads\RI-2023.11\ tools\xt-ocd-14.11-windows64-installer.exe
Linux:

~/xtensa/XtDevTools/downloads/RI-2023.11 /tools /xt-ocd-14.11-linux64-installer

Currently, xt-ocd supports J-Link and Arm RVI/DSTREAM probes over Serial Wire Debug (SWD)
for RT600. xt-ocd installs support for J-Link probes but does not install the required J-Link drivers
which must be installed separately. Make sure that the latest version of J-Link software is in-
stalled.

Note: For Linux: When installing xt-ocd on Linux, ensure that the symlink is manually added
to the installed J-Link driver: In -s <jlink-install-dir>libjlinkarm.so.6 <xocd-install-dir>/modules/
libjlinkarm.so.6.

xt-ocd is configured with an XML input file ‘topology.xml’ that modifies to fit the debugger hard-
ware. Using J-link as an example, use the content below to replace the original template.

Note: It is mandatory to replace the ‘usbser’ section with the 9-digits number J-Link serial num-
ber on the back of the J-Link hardware in use.
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<configuration>
<controller id='Controller0' module='jlink' usbser="'600100000" type='swd' speed="'1000000" locking="1"/>
<driver id='XtensaDriver0' dap='1" xdm-id='12" module="'xtensa' step-intr="'mask,stepover,setps' />
<chain controller='Controller()'>
<tap id='TAPO' irwidth="4" />
< /chain>
<system module='jtag'>
<component id='Component0' tap='"TAPO0' config="trax' />
< /system>
<device id="Xtensa0' component='Component(' driver='XtensaDriver0' ap-sel='3" />
<application id='GDBStub' module='gdbstub' port="'20000" sys-reset="'0'>
<target device='Xtensal' />
< /application>
< /configuration>

Below is another topology.xml example if Arm RealView ICE (RVI) and DSTREAM debug probes
is used.

<configuration>
<controller id='Controller0)' module='rvi' />
<driver id='XtensaDriver0' debug=""inst-verify='mem' module='xtensa' step-intr="'mask,stepover,setps'/>
<driver id='TraxDriver0' module='trax' />
<chain controller='Controller0'>
<tap id='TAPO0' irwidth="'4" />
< /chain>
<system module="'jtag'>
<component id='Component0' tap='"TAP0' config="trax' />
< /system>
<device id="'Xtensal0' component='Component0' driver='XtensaDriver0' xdm-id='12" />
<device id="Trax0' component='Component0' driver='TraxDriver0' xdm-id="'12" />
<application id='GDBStub' module="gdbstub' port="'20000" >
<target device='Xtensa0' />
< /application>
<application id="TraxApp' module='traxapp' port="'11444">
<target device='"Trax0' />
< /application>
< /configuration>

Congratulations! All Xplorer toolchains are installed.

For more details on Xtensa software tools, build configurations, or xt-ocd daemon, see the full
set of documents in Xplorer menu Help > PDF Documentation.

Parent topic:Install Xplorer Toolchains

Program LPC-Link2 with SEGGER J-Link In addition to standalone probes, the onboard LPC-
Link2 debug probe is used to debug HiFi4 DSP over SWD ports. The RT600 EVK has an LPC4300
MCU (top right corner on EVK) and by default has been pre-programmed as CMSIS-DAP probe.
CMSIS-DAP is not compatible with HiFi4. Therefore, a few extra steps are required to flash it
with J-Link firmware and support both Arm CM33 core and HiFi4 DSP core.

The steps are:

1. Install LPCScrypt, a command-line tool for programming onboard LPC-Link2 debug
probe with the latest CMSIS-DAP and J-Link firmware. LPCScrypt is available for
download from:https://www.nxp.com/design/microcontrollers-developer-resources/
Ipc-microcontroller-utilities/Ipcscrypt-v2.1.0:LPCSCRYPT.

2. After the download is complete, run the installer.

Note: During the installation, the DFU, and VCOM drivers are automatically installed for
all platforms.

62 Chapter 1. MIMXRT685-EVK


https://www.nxp.com/design/microcontrollers-developer-resources/lpc-microcontroller-utilities/lpcscrypt-v2.1.0:LPCSCRYPT
https://www.nxp.com/design/microcontrollers-developer-resources/lpc-microcontroller-utilities/lpcscrypt-v2.1.0:LPCSCRYPT

MCUXpresso SDK Documentation, Release 25.09.00-pvw1

3. To update the LPC-Link2 debug circuit firmware, unplug the USB cable on J5 and then con-
nect to the DFULink jumper. In the MIMXRT685-EVK, JP1 is the LPCXpresso DFU jumper as
shown in Figure 1.

4. Connect JP1 using the jumper.

e &~

]

"YeR222

5. Reconnect the board to the host computer over the debug link USB connector J5.

6. Launch LPCScrypt by double-clicking the Boot LPCScrypt file in the LPCScrypt install loca-
tion: C:\ProgramData\Microsoft\ Windows\Start Menu\Programs\LPCScrypt.

Mame Date modified Type Size

7 | LPCScrypt on the Web
',_,-_| Open LPCScrypt simple CLI
',_,-_| Program LPC-Link2 with CMS5IS-DAP

',_,-_| Program LPC-Link2 with Segger J-Link
| 45 Uninstall LPCScrypt

w

10/2018 10:14 AM  Shortcut 2KB
20181 AM  Internet Shortcut TKB
2018 10:14 AM  Shorteut 1KB
2018 10:14 AM  Shorteut 1KB
2018 10:14 AM  Shorteut 1KB
0/2018 10:14 AM  Shortcut 1KB

w

7. In that command shell, run the program_JLINK script to install the JLink debug firmware.

**Note:** File paths in this document use the Windows directory separator, on Linux or Mac OSX. The file,
— paths must be replaced with ‘/ For Windows users, shortcuts to the scripts are available from the ,
—LPCScrypt entry on the Start menu.

1.4. Getting Started with MCUXpresso SDK Xplorer 63



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

8. Verify once you select the firmware (in this case J-Link), LPCScrypt. The console appears as
shown in Figure 4.

Bl Program LPC-Link2 with Segger J-Link

LPCScrypt J-Link firmware programming script v2.1.1 Jan 2628.

Connect an LPC-Link2 or LPCXpresso V2, Board via USB then press 5p:

o continue .

Connect Next Board then press Space (or CTRL-C to Quit)

Press any key to continue .

9. Open/ Disconnect JP1 and power cycle the board. The onboard LPC-Link2 is ready to be
used as SEGGER J-Link probe.

Every EVK/ LPC-Link2 has a different J-Link S/N. Therefore, make sure to write down the
S/N for xt-ocd and topology.xml as indicated in Install Xtensa On Chip Debugger Daemon.

ﬂ Select J-Link Commander VB.46k
SEGGER J-Link Commander V6.54c (Compiled Mov 7 2819 17:81:58)
DLL version V6.54c, compiled v 7 2819 17:81:82

Connecting to J-Link wvia USB..
Firmware: J-Link LPCXpresso V2 compiled Apr 4 2819 16:54:83
Hardware V1.8

"connect” to establish a target connection, "?' for help

10. Another benefit is that LPC-Link2 debug probe creates a virtual serial port over USB, so the
extra UART2USB cable for debugging is not required.

@® Serial Port: |COM3: USB Serial Port [COM3] w
COM3: USB Serial Port [COM3

0K . Ty

The download link provides the document, demo videos and details on LPC-Link2. If you have any questions,

—or have difficulties to program the probe, see [https://www.nxp.com/design/microcontrollers-developer-
(continues on next page)
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(continued from previous page)

—resources/lpc-microcontroller-utilities /Ipcscrypt-v2.1.0:LPCSCRYPT] (https:/ /www.nxp.com/design/
—microcontrollers-developer-resources/lpc-microcontroller-utilities /Ipcscrypt-v2.1.0: LPCSCRYPT).

Parent topic:Install Xplorer Toolchains

Install Xtensa Software Tools without IDE The Xtensa Software Tools can also be installed
without the use of the IDE. The installation without the IDE is useful in a command-line only
Linux environment, or for better compatibility with an unsupported Linux environment.

The command-line tools package is available as a redistributable zip file that is extracted with
an Xplorer IDE install. To gain access to the tools package, the IDE must be installed once in the
organization. The tools package is available at: ~/xtensa/XtDevTools/downloads/RI-2023.11/tools/
XtensaTools_ RI_2023_11_ linux.tgz..

With the tools package and the DSP Build Configuration package available from the Tensilica
Tools download site, the toolchain can be set up as follows:

# Create Xtensa install root

mkdir -p ~/xtensa/tools

mkdir -p ~/xtensa/builds

# Set up the configuration-independent Xtensa Tool:

tar zxvf XtensaTools_ RI_2023_11_linux.tgz -C ~/xtensa/tools
# Set up the configuration-specific core files:

tar zxvf nxp_ rt600__RI23_ 11 newlib_ linux_ redist.tgz -C ~/xtensa/builds
# Install the Xtensa development toolchain:

cd ~/xtensa

./builds/RI-2023.11-linux/nxp_ rt600__RI23_11_newlib/install \
--xtensa-tools. /tools/RI-2023.11-linux/XtensaTools \

--registry ./tools/RI-2023.11-linux/XtensaTools/configg

Parent topic:/nstall Xplorer Toolchains

Install MCUXpresso SDK

This section list the steps to:
* Download MCUXpresso SDK for RT600
* Enable MCUXpresso SDK DSP
* Initialize DSP Core
 Link DSP Profiles

Download MCUXpresso SDK for RT600 DSP enablement for RT600, including drivers, mid-
dleware libraries, and demo applications are included with the latest RT600 SDK available for
download from https://mcuxpresso.nxp.com. If you are accessing the site for the first time, make
sure to register.

Once logged in, perform the following steps to use the SDK builder.
1. Click the link Select Board /Processor on the left panel.
2. In the Search by Name field, enter the name of the board. For example, RT685.
3. From the search results, select EVK-MIMXRT685.
4. Click the Build MCUXpresso SDK button on the right panel.
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A SDK Dashboard

Search for your board or kit to get started
GENERAL

# Select Board

Select Development Board

R <5 e, ]
{Not Actual 4 I
“Board Image

Hardware Details

Q. Explore Search by Name
1685 Board EVK-MIMXRT685
ADMINISTRATION Device MIMXRT6855
. . Core Type / Max Freq Cortex-M33F / 275MHz
A Notifications Select a Device, Board, or Kit
- Device Memory Size 0 KB Flash
¥ Boards 4608 KB RAM

& Preferences

q EVK-MIMXRT685 Controlled access

etiths

DOWNLOADS ¥ Kits A
@ MCUXpresso IDE EVK-MIMXRTE85-OM13790HOST Build MCUXpresso SDK
¥ Processors
#£§& MCUXpresso Explore selection with Pins tool
Config Tools MIMXRTEE5S
@ Explore selection with Clocks tool
o Name your SDK
NTERNAL

| i Releases Information SDK_2.5.0_EVK-MIMXRT685

5. In the Build SDK for EVK-MIMXRT685 page, select the required environment settings.
6. Click the Download SDK button at the bottom of the page.

7. Save the archive in a local directory.
Parent topic:Install MCUXpresso SDK

Enable MCUXpresso SDK DSP The following DSP-specific enablements are available inside

the MCUXpresso SDK release package for RT600.

<SDK_ROOT>/devices/MIMXRT685S/

Unified device and peripheral driver source code that can be compiled for both Arm and DSP cores.

**Note:** Only a limited subset of peripheral drivers and components is supported on the DSP.

ENENEN

<SDK__ ROOT>/boards/evkmimxrt685/dsp_ examples/

DSP example applications

<SDK_ROOT>/middleware/multicore/rpmsg_lite/

Unified RPMsg-Lite multicore communication library, with porting layers for Arm and DSP cores

<SDK ROOT>/middleware/dsp/audio_ framework/

Xtensa Audio Framework \(XAF\) for DSP core

<SDK_ROOT>/middleware/dsp/audio_framework/libxa_af_hostless/
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Source code and documentation for the core XAF framework

<SDK_ROOT>/middleware/dsp/audio_framework/testxa af hostless/

« Utilities and tests for developing applications with the XAF framework

<SDK_ROOT>/middleware/dsp/audio_ framework /testxa_af hostless/test/plugins

* XAF components and codec binaries

<SDK_ROOT>/middleware/dsp/naturedsp/hifi4/

NatureDSP Math Library for HiFi4 DSP

**Parent topic:**[Install MCUXpresso SDK](../topics/install mcuxpresso_sdk.md)

Initialize DSP Core To minimize the power consumption, the DSP core is not powered when
RT600 boots up. To initialize, run, or debug DSP applications, you must execute some code on
the Arm core.

The DSP management interface library provided in the SDK is available at the location:
<SDK_ROOT> /devices/MIMXRT685S /drivers/fsl__dsp.c.

/* Initialize DSP core. */

void DSP_ Init(void);

/* Deinit DSP core. */

void DSP_ Deinit(void);

/* Copy DSP image to destination address. */

void DSP__Copylmage(dsp_ copy_ image_t *dspCopylmage);
/* Start DSP core. */

void DSP_ Start(void);

/* Stop DSP core. */

void DSP_ Stop(void);

The SDK includes a helper function used by the DSP example applications at: <SDK_ROOT>/
boards/evkmimxrt685/dsp__examples/dsp_ support.c.

/* Prepare DSP core for code execution:
- Setup PMIC for DSP
- Initialize DSP clock and core
- (Optional) Copy DSP binary image into RAM
- Start DSP core
*/

void BOARD_ DSP_ Init(void);

After executing this function during your Arm application startup, the DSP is initialized and
ready to run. From here, code is loaded and debugged on the DSP with Xplorer IDE and tools.

Parent topic:/nstall MCUXpresso SDK

Link DSP Profiles The Xtensa Software Tools use the linker support packages (LSPs) to link a
HiFi4 DSP application for the RT600. An LSP includes both a system memory map and a collection
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of libraries to include into the final binary. The LSPs are provided in the MCUXpresso SDK and
are available at: <SDK_ROOT> /devices/MIMXRT685S /xtensa/.

DSP sample applications are configured to link against one of these custom LSPs. By default,
Debug targets are linked against the gdbio LSP intended for use with an attached debugger and
captures I/O requests (printf) through gdb. The Release target links against the min-rt LSP, which
includes minimal runtime support.

To change the LSP used by a project target in the Xplorer IDE, use the Linker tab in the project
Build Properties dialog box.

Build Properties for dsp_xaf dema

=
- Target: [Debug - Make default Manage Target... Template: Apoly. Save..

=% dsp_xaf_demo Warnings | Language | Add| compiler | Assembler | AddI assembler | Compiler options for | Linker . Memory| s

Linker support package

) None

(©) standard sim =

(@) Custom LSP Path $ixt_project_locl/.f../.f ./ ..f ./devices/MIMXRTE855/xtensa/gdbio Browse... ] |

() Custom LSP Name Select...

Create non-executable object without stdlib for code sizing purposes [ |

[ Embed map info in executable l
Generate linker map file
[] Omit debugger symbal information from output file

[] omit all symbol information from output file

[] Link with interprocedural analysis enabled |
["] Use linkorder.txt to control function link order

-

Hardware Profile

Information Area &

All Options: @) Local + Inherited (") Local only Common target [l Common target [l Inherited Il Locz | 2

Linker: -misp=3$%{xt_project_loc}/./././././../devices/MIMXRTE855/xtensa/gdbio - I
Sixt_project_loc}/././././ ./ /middleware/dsp/audio_framework/hifi4_app/plugins/cadence/aac_dec/lib/xa_aac_dec.a
Sixt nraiect lacy/./././.f./ Imiddleware/dsn/audin framework/hifid ann/nlunins/cadence/mn3 dec/lib/xa mn3 de ™

Apply Revert OK l l Cancel I

_

The MCUXpresso SDK ships with other standard LSPs for RT600. For more information on LSPs
and creating a custom memory map using Xtensa software tools, see the Cadence Linker Support
Packages (LSPs) Reference Manual.

Parent topic:Install MCUXpresso SDK

Run and Debug DSP Demo using Xplorer IDE

This section lists the steps to:

* Prepare Arm Core for ‘Hello World’

* Start Xtensa Debugger Daemon

* Prepare DSP Core for ‘Hello World’
Run and Debug DSP Audio Framework

Launch DSP Application from Arm Core
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Prepare Arm Core for ‘Hello World’ Each of the DSP demos included in the MCUXpresso SDK
consists of two separate applications that run on the Arm core and DSP core. The Arm core
application initializes the DSP core in the manner described in Initialize DSP Core and executes
other application-specific functionality.

To debug the ‘Hello World’ DSP application, you must first set up and execute the Arm application
using an environment of your choice.

* Build and execute the ‘Hello World’ Arm demo located in: <SDK_ROOT>/boards/
evkmimxrt685/dsp__examples/hello_ world__usart/cm33/.

Preparing an Arm core development environment is outside the scope of this document. For in-
formation on how to use the SDK for Arm core development, see the Getting Started with MCUX-
presso SDK for MIMXRT600.pdf document at <SDK_ROOT> /docs/.

Note: IAR Embedded Workbench may require a patch to enable compatibility with RT600. For
details on the patch, contact NXP directly.

Note: If you are using MCUXpresso, it is highly recommended to upgrade to latest version of the
SDK and match the latest EVK board.

Parent topic:Run and Debug DSP Demo using Xplorer IDE

Start Xtensa Debugger Daemon To debug DSP applications on RT600, ensure that the xt-ocd
daemon is running. This application runs a gdb server that the Xtensa core debugger connects
to.

Go to the command-line window and change directory (cd) to xt-ocd daemon installation path.
The default path on Windows is C:\Program Files (x86)\Tensilica\Xtensa OCD Daemon 14.08.

Execute the daemon with the custom topology.

**xt-ocd.exe -¢ topology.xml**

XOCD <VERSION_INFO>

(c) 1999-2021 Cadence Design Systems Inc. All rights reserved.

[Debug Log 2021-06-17 08:12:29]

Loading module "gdbstub” <VERSION__INFO>

Loading module ”jlink” <VERSION__INFO>

Using JLINK lib <VERSION__INFO>

Jlink USB Serial Number: XXXXXXXXX

Connected to Jlink Device:
Name:'J-Link LPCXpresso V2 compiled Apr 4 2019 16:54:03'
S/N:XXXXXXXX
Firmware: J-Link LPCXpresso V2 compiled Apr 4 2019 16:54:03
Requested/Set TCK: 2000kHz/65534kHz

Jlink: Select SWD

SWD-DP with ID 0x6BA02477

Loading module "jtag” <VERSION__INFO>

Loading module "xtensa” <VERSION_INFO>

Starting thread 'GDBStub'

Opened GDB socket at port 20000

Initialize XDM driver

Warning: Warning: DAP Reset request failed! Ignoring...

Note: Some warning messages are expected and can be ignored. If you receive an error initial-
izing the XDM driver, initialize and start the DSP core before debugging. For details on initializ-
ing and debugging, see Initialize DSP Core and Link DSP Profiles. For details on xt-ocd runtime
options and configuration, see Chapter 7 of the Xtensa Debug Guide, available in Help > PDF
Documentation.

Parent topic:Run and Debug DSP Demo using Xplorer IDE
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Prepare DSP Core for ‘Hello World’ The RT600 SDK provides a collection of DSP example
applications located in boards/evkmimxrt685/dsp_examples/. Each DSP example has two source
directories, one for the Arm Cortex-M33 core (‘cm33’) and one for the DSP HiFi4 core (‘dsp’).
boards
evkmimxrt685
aws_examples
cmsis_driver_examples
demo_apps
driver_examples
dsp_examples
hello_world
hello_world_usart
xaf_demo
cm33
armgcc
iar
hifi4
HCC

| xtensa

The projects for different supported toolchains are build in the above directories. For the DSP
example above, the ‘xcc’ project builds on the command line and the ‘xtensa’ directory is an

Xplorer IDE project.
To run the ‘Hello World’ demo, import the SDK sources into the Xplorer IDE.

1. Select File > Import > General > Existing Projects into Workspace.
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Import [l x
Select
E“‘u ]
Create new projects from an archive file or directory.

Select an import source:

type filter text

w [ General
[T, Archive File
=% Existing Projects into Workspace
I:L File System
=, Preferences
= Install
= Run/Debug
= Team
[= Xtensa Xplorer

@ < Back Next > Finish Cancel

2. Select the SDK directory <SDK_ROOT>\boards\evkmimxrt685\dsp_examples\
hello_ world_usart\dsp\xtensa as root directory.
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Browse For Folder *

Select root directory of the projects to import

W boards P

v evkrmimxrte23
aws_examples
bootloader_examples
crmsis_driver_examples
component_examples
dermno_apps
driver_sxamples

v dsp_examples

audio_demo_bm

w hello_world_usart
cm33
dsp
mu_interrupt
mu_palling
oot o <
Folder: dsp
Make Mew Folder Cancel
|
|
3. Leave all the other check boxes blank.
Import O *
Import Projects —
I, Some projects cannot be imported because they already exist in the workspace ; .-_fJ
(®) Select root directory: | C:\SDE_VER_XX_EVK-MIMXRT685\boards\evkmimxrt685\dsp_examples\hello_world_usart\dsp w | Browse...
(O Select archive file: Browse...
Projects:
[ dsp_hello_world_usart_hifid (C:\SDK_VER_XX_EVK-MIMXRTE85\boards\evkmim:xrt685\dsp_examples\hello_world_usart\dsp'xtensa) Select All
Deselect All
Refresh
Options
[]5earch for nested projects
] Copy projects into workspace Recommend to NOT select any of these options
[1Hide projects that already exist in the workspace

Working sets
[]Add project to working sets

Select...
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Once imported, the ‘dsp\__hello\ world\_usart\_hifi4’ appears in the Project Explorer.

4. To make a build selection for the project and hardware target configuration, use the drop-
down buttons on the menu bar.

i Ya, FBmode: Off ~ [P: dsp_hello_world_usart_hifi4 ~ [ nxp_rt600_RI2020_5_newlib ~ | T: Debug 'IIBuiIdActive |

[ Project Explorer 53 Project [ & + =Buyild Configuration Build Type Action

v E5 dsp_hello_world_usart_hifid

[l Includes

= bin

¢y board

[ CMSIS

= component

[7py device

[y drivers

[py evkmirmuxrtb83

[y source

[y utilities

\=| dsp_hello_world_usart_hifid debug jlink.launch
| & Makefile
Makefile.include

5. To build the project for debug, profile, or trace, use the action buttons on the right side of
the menu bar.

P: dsp_hello_world_hifid ~ C: nxp_rt600_RIZ019_newlib = T:Debug = Build Active - Run = Profile v Debug -

[ Build Active |
Clean Active
Rebuild Active

Compare Active

A default debug configuration is provided by the SDK project, which utilizes the on-chip debugger.
6. To choose the configuration, select the Debug Configurations menu item.
Run ~ Profile = Debug * Trace ~ @ w E & - CL - m (g
(no launch history)

Debug As ] = E

Debug Configurations...

Organize Favorites...

The **Debug Configurations** dialog box appears.

7. Expand the  Xtensa On Chip Debug tree option and  select
‘dsp_hello_world_hifi4 debug jlink’.
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Debug Configurations

Create, manage, and run configurations

EE A

Name: | dsp_helle_weorld_usari_hifid debug jlink
type filter text

£ Main . Trace| Synchrenized Debug| =] Common

{f Attach To Xtensa GDB Port & Torget

QAPtL::n;H . = Host name: | localhost
ost Mortem Launc
N e corel: S{xt_project}

dsp_hello_world_usart_hifi4 debug jlink [ Use XOCD Manager

Connect

~ (OCD Connection (requires XOCD Manager)
Use latest Refresh
Auto create Browse ...

8. Click the Debug button. The actual debug on the chip initiates.

Debug Configurations

Create, manage, and run configurations

CEX B~

Name: | dsp_hello_world_usart_hifi4 debug jlink
type filter text

23 Main . Trace| Synchronized Debug| =] Cemmon
iz Attach To Xtenca GDB Port "

y Target

& MP Launch Host name: ‘ localhost ~

= Target 2
G Post Mortem Launch v & ;’9 o Sixt project)
« @ Xtensa On Chip Debug core St prejec
8 dsp_hello_world_usart_hifi4 debug jlink LI=sonbienan=]
[ Xtensa Single Core Launch 20000 Connect
~ OCD Connection (requires XOCD Manager)
Revert Apply

Filter matched 7 of 7 items EES

The Xplorer IDE prompts whether binaries should download to the hardware.

9. Select Yes.

Download Binary Image

Download binary to: corel 7

Yes: downloads the image and restarts execution.
Mo : attaches to the target without resetting.

10. The Xplorer IDE transitions to the Debug perspective after the binary download.

Note: After initial configuration, it is possible to select the same debug configuration as in
Figure 8.

Run ~ Profile ~ Debug ~ Tace ~ (2 W X & @& - w0 w2 DRI e
||f 1 dsp_hello_world_usart_hifid debug jlink |
| i= | C'%; = Debug As y

Debug Configurations...
Type
Organize Favorites...
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The **Debug** perspective appears as in [Figure 9](prepare_dsp_ core_for_hello_ world. md#GVDVWQC).
|'[](../images/image30.svg "Debug perspective”)

The program stops at the start of main\(\) function. To run the program, click the **Resume** or,,
—**Stepping through** icon button as shown in [Figure 10](prepare_dsp_ core_for hello_world.md
. #LKWEUGGQ).

['](../images/image31.svg "Run the program”)

11. After resuming / stepping through the ‘printf’ statement, the following output appears in
the Console view of the IDE.

Hello World running on core nxp_ rt600__ RI2020_5_newlib

To return to the default IDE layout after the debugging completes, select the previous code

perspective.
Window Help
1 New Window ebug ¥ Build Active ¥ = Run ¥ Profile ¥ Debug ~
Editor >
Hide Toolbar :
. | |iv =] 7 B o=Variables =
Show View >
! Perspective > Open Perspective > [ Benchmark
. . : G C/C++
Navigation > Customize Perspective... .
] ¢ Trace
#1 Refresh Debug Views Save Perspective As...
. Other...
Preferences Reset Perspective... _—
Close Perspective <

Close All Perspectives

|
Parent topic:Run and Debug DSP Demo using Xplorer IDE

Run and Debug DSP Audio Framework The DSP audio framework demo consists of separate
applications that run on the Arm core and DSP core. The Arm application runs a command shell
and relays the input requests to the DSP application using RPMsg-Lite.

EVK Board Setup for Audio Demo The DSP audio demo is tested against EVK-MIMXRT685 Rev
E and requires UART for serial console.

For the codec to output audio properly, attach one jumper on the board as follows:
JP7-1 <==>JP8-2

Note: DSP operates DMA and audio peripherals same as CM33 side. Jumper set-
tings, I2S configs, or pin mux settings are all same with CM33 side. For informa-
tion on steps to operate 12S, DMIC and DMA, see the SDK CM33 side driver examples.
SDK\boards\evkmimxrt685\driver_examples\i2s;
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Note: Jumper settings are different on different version of EVKs or validation boards. The above
mentioned setting is for SDK 2.8.0 and Rev E EVK or later only. For old version of boards or SDKs,
double check the SDK driver examples for correct settings for the pin mux and jumper settings.

The demo uses the UART for console input and output. Connect the EVK board to a PC via the
USB debug interface (J5) and open up a serial interface on your PC using a terminal tool such as
PuTTY on Windows or screen on Linux.

Parent topic:Run and Debug DSP Audio Framework

Debug Audio Demo To debug this DSP application, set up and execute the Arm application in
a desired environment. For more information on Arm development environment options, see
‘Getting Started with MCUXpresso SDK for EVK-MIMXRT685.pdf.

The following example uses the NXP MCUXpresso IDE for the Arm environment.
To debug the audio demo, perform the following steps.

1. Install the MCUXpresso SDK for RT600 into the MCUXpresso IDE using the Installed SDK
panel as shown in

[ Installed SDKs

To install an SDE, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the 'Installed 5DKs' view, [Common 'mecuxpresso’ folder]
Installed SDKs . Available Boards | Available Devices

Mame SDK Version Manifest Version Location
H SDE_2x_EVK-MIMXRTEES 2.11.0 (341 2022-01-14)  3.9.0 JE <Common>\SDK_2_11_0_EVK-MIMXRT685.zip

2. To import an example from the installed SDK., use the Import SDK examples link in the
Quickstart panel on the lower left of the screen.

O Quickstar... = Jariables Breakpoi... =

X MCUXpresso IDE - Quickstart .

e

*~ No project selected

~ Create or import a project

X MNew project...

® | port SDK example(s)..

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

3. Select the ‘dsp_xaf record_cm33’ example for Cortex-M33 core.
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Project Type

®) C Project C++ Project C Static Library

C++ Static Library

Project Options

Copy sources
Import other files

SDK Debug Censole (O Semihost (@) UART

Example default

Examples
| type to filter
Name
[0 £ demo_apps
[ £ driver_examples
v [m] S dsp_examples
O dsp_audie_demo_bm_cm33
O dsp_hello_world_usart_cm33
| dsp_mu_interrupt_cm33
[0 = dsp_mu_polling_cm33
[0 = dsp_naturedsp_cm33
O dsp_rtp_demo_cm33
[[1 = dsp_semad2_cm33
[ ] ds=p xaf plavback cm
| ™ b o L [ [

Description Version

The dsp_audio_demo_bm demo application demonstrates st...
The dsp_helle_world_usart deme application demonstrates st...
The dsp_mu_interrupt demo application dermonstrates startin...
The dsp_mu_polling demo application demonstrates starting ...
The dsp_naturedsp demo application demeonstrates starting ...
The dsp_rtp_demo deme application demonstrates starting D...
The dsp_semad2 demo application demonstrates starting D5..
The dsp_xaf_playback demo application demonstrates startin...
The dsp_xaf_record demo application demonstrates starting ...
The dsp_xaf usb_demo demo application demonstrates starti...

4. Click the Finish button.

. A
. Advanced Settings
= C/C++ Library Settings
Set library type (and hosting variant) | Redlib (nohost-nf) ~
[ Redlib: Use floating paint version of printf MewlibNano: Use floating point version of printf
[ Redlib: Use character rather than string based printf MewlibNano: Use floating point version of scanf
[ Redirect SDK "PRINTF" to C library "printf" [ Redirect printf/scanf to ITM
Include semihost HardFault handler Redirect printf/scanf to UART
~ Hardware settings
Set Floating Point type | £py35-5p-D16 (Hard ABI) ~
= MCU C Compiler
Language standard | GNU €99 (-std=gnud9) ~
TrustZone Project Type | Mone ~
* MCU Linker
TrustZone Project Type
[ Link application to RAM
Mone ~
+ Memory Configuration
Memory details
Default LinkServer Flash Driver | Browse...
Type Name Alias Location Size Driver b
Flash QSPI_FLASH Flash 0xB000000 0800000 MIMXRTE00_FlexSPI_B_MXI...
RAM SRAM RAM (80000 (180000 &
RAM USE_RAM RAM2 0:c40140000 0:c4000
Add Flash | Add RAM Split| Join | Delete Import... | Merge..|  Export.. Generate. v
Cancel

@

5. Build the project and launch the debugger on success.
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8 workspace - evkmimxrt685_dsp_xaf_record_cm33/source/main_cm33.c - MCUXpresso IDE o x
File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
[mil [®-&-& CHE SR bhiEararis @0 il d g-iﬁa@-oqu@«;v ERER
G1w flv 0 V) 1 ebug ebug buitd) 1. Build Project Q islle
ang R 2. Launch Debugger
B Pr. X ¥ Re. ) e X = B U= Outline X (= Global Variables =3 s
BETIEC W N o - BARE %1
a n 2 = Copyright 2018-2819 NXP u stdioh .
(2 deviee 3 * All rights reserved. stdio. 00=
5 drivers 2 U stdiibh p
(2 dsp_binary SPDX-License-Identifier: BSD-3-Clause o stringh el
(5 flash_config / U mazin_cm3dh
freertos U fs|_debug_consoleh
g middleware clude <stdio.hx o pin mung;
9 #Nclude <stdlib.h> -maxh
(5 pmic_driver 10 #iMude catring.h> U clock_configh
(2 rpmsg_lite 11 #incMgde "main_cm33.h" 2 beardh
v 8 source 12 #inclNe "fs1_debug_console.h” o dsp_supporth
[€ emd.c s BN den ine h v
[ cmdh b e =
' 15 #include Rin mux.h & Dicassembly X
[ dsp_config:h 16 #include " Enter location here '[B
[¢ dsp_ipc.c 17 #include "
[B dsp_ipch 18 #include " =5
K] FreeRTOSConfig.h 19 #include 2
@ bin.S 2 #include ™ °
inchin. N | Eclude = No debug context
[¢] main_cm33.c v 22 #include ™ M
< > < f >
() Quick.. X (9-Varia.. 9 Break.. = 5 [] Installed SDKs [T] Properties [#Mpgoblems [ Console x i Terminal [ Imageinfo 3 Debugger Console . Offline Peripherals =8
X| LGS HEEBE 2D
T ® Import project(s) from file system... A [CDT Build Console [evkmimxrt685_dsp_xaf_record_cm33]

. § Finished building target: evkmimxrt685_dsp_xaf_record_cm33.axf
~ Build your project
Performing post-build steps

a

Successful build output

% Build arm-none-cabi-size "evkmimxrt685_dsp_xaf_record_em33.axf"; # arm-none-eabi-objcopy -v -0 binary "evkmifxrt68S_dsp_xaf_record_cm33.axf"
& Clean text  data bss dec hex Filename
1718060 @ 112148 1838208 1bed4® evkmimxrt685_dsp_xaf_record_cm33.axf
= Debug your project ~
4§ Debug 12:59:08 Build Finished. @ errors, © warnings. (took 73.267ms)
v v !

< > <

6. Use the debug toolbar to resume the code execution.

evkmimxrtt85_dsp_xaf_record_cm33/source/main_cm33.c - MCUXpresse [DE

rce Refactor Mawvigate Search  Project  ConfigTools Run RTOS  Analysis Window  Help
B R @Y Biae|lmlumtza oS 2 il B2 R @0 h
¥, = O 4§ Debug X Resume code execution

- w H evkmimxrte83_dsp_xaf_record_cm33 JLink Debug [GDE SEGGER Interface Debugging]
W ,ﬁ? evkmim:xrtt83_dsp_xaf_record_cm33.axf
w o Thread #1 57003 (Suspended : Breakpoint)

685 _dsp_xaf_rec — h .
= main() at main_cm33.c:146 Mx30029e6

Settings
: [£] main_cm33.c X [ startup_mimxrt685s.c [E] 0x1c04a
s 1398 /*!

142  * (@brief Main function
Th835 141 */

142= int main(void)

143 {
nent 144 int ret;

145

1465 BOARD InitBootPins();

147 BOARD InitBootClocks();
ary 148 BOARD _InitDebugConscle();
|- ee 149

7. Observe serial terminal output with shell prompt.

>k >k 3k sk sk ok Sk ok ok ok sk sk ok sk sk sk sk sk sk sk sk sk sk okokokokoskokk

DSP audio framework demo start
Sk sk sk sk sk sk sk sk sk sk sk skok sk kol sk sk sk sk sk sk skoskoskoskosk kkok
Configure WM8904 codec

DSP image copied to DSP TCM
[APP_DSP_IPC_ Task] start
[APP_ Shell Task] start
Copyright 2022 NXP

>>

. Using the Xplorer IDE, load and execute xaf_record using the steps described in Prepare DSP
Core for ‘Hello World’.
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9. After the DSP application runs, use the serial shell to invoke the ‘record_dmic [language]’
command.For information on the supported languages, check VIT ReleaseNotes.txt. Using
the serial shell creates an audio pipeline that captures microphone audio, perform voice
recognition (VIT), and playback via the codec speaker line out (J4 on the EVK).

>> help

"help”: List all the registered commands

“exit”: Exit program

"version”: Query DSP for component versions

"record _dmic”: Record DMIC audio , perform voice recognition (VIT) and playback on codec
USAGE: record dmic [language]

For voice recognition say supported the wake-word and in 3 s say the frame supported
command. If selected model contains strings, then the wake-word and the list of commands
appears in the console.

Note: this command does not return to the shell

10. The serial terminal shows the IPC communications to set up an audio device..

> record_dmic en

ommand not recognized. Enter "help’ to view a list of availabhle commands.

[*> record_dmic en
CM33 CMD] Setting UIT language to en
P_Main]l] Humber of channels 2. sampling rate 1688@. PCH width 16
33 CMD]1 [APP_DSP_IPC_Taszk] response from DSP. cmd: 17. error: A
P Record] Audio Device Ready
33 CMD1 DSPF DMIC Hecording started
P UpiceSeeker] UoiceSeekerLight_GetRegquiredHeapMemoryBytes: 51128 hytes
33 CMD] To see VIT functionality say wakeword and command
P UoiceSeeker] UoiceSeekerLight_Create: voiceseeker_status = A
P UpiceSeeker] UoiceSeekerLight_GetLibVersion: vB.6.8

The VIT wake-word and supported commands appear in the serial console.

['](../images/image40.png "VIT wake-word and supported commands”)

The serial console prints the detected wake-word and commands.

['[](../images/image41.png ”Serial console output”)

For more information on configuration and using the Audio Framework demo, see the file *<SDK_ROOT>\
—boards\evkmimxrt685\dsp_ examples\xaf record\cm33\readme.txt.".

For more details about VIT which supports English and Mandarin models, see *<SDK_ROOT>\middleware\
—vit\HIFI4\Doc\VIT _Integration Guide.pdf".

Parent topic:Run and Debug DSP Audio Framework

Parent topic:Run and Debug DSP Demo using Xplorer IDE

Launch DSP Application from Arm Core In the previous example, the Arm application and
DSP application are independently loaded and debugged. This section list the steps to produce
one Arm application binary that includes and starts the DSP application without the use of a
debugger or a loader.

The Arm core application for each DSP demo uses a global preprocessor macro to control loading
of the DSP binary application:
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DSP_IMAGE_COPY_TO_RAM

When this macro is set to ‘1’/TRUE (default value), it instructs the DSP demo application to do the
following:

* Link the DSP application binary images into the Arm binary
* Copy the DSP application images into RAM on program boot
¢ Initialize the DSP to run from the RAM image

Note: When modifying the Arm project, make sure to supply the global preprocessor macro to
both the C compiler and assembler.

To build the DSP application image for the Arm application, select the Release target option in
the Xplorer IDE. For more information on building with min-rt LSP, see section Link DSP Profiles.

P: dsp_xaf_record_hifid = C nxp_rt600_RI2021_8_newlib = T Debug = Build Active ~

= |‘fﬁ9 § = B [g xaf_main_dsp.c 3 Debug
2 /* Release
I_:p;-’;_gh-_ 2818- Modify —

Three DSP binaries are generated and are loaded into different TCM or SRAM address segments:

* <SDK_ ROOT> /boards/evkmimxrt685/dsp_ examples/xaf record/dsp/binary/**dsp\_data\
_release.bin**

* <SDK_ROOT>/boards/evkmimxrt685/dsp_ examples/xaf record/dsp/binary/**dsp\__text\
_release.bin**

* <SDK_ROOT>/boards/evkmimxrt685/dsp_ examples/xaf record/dsp/binary/**dsp\_ncache\
_ release.bin**

Note: Depending on the environment, there might be a need to copy the binary images into
the Arm application workspace.

Parent topic:Run and Debug DSP Demo using Xplorer IDE

Run and Debug from Command-Line Environment / LINUX

RT600 SDK has been configured to be as flexible to support multiple toolchains, including the
Arm GCC and XCC command-line environments. The principles and essentials are still the same
as with the IDE. The command-line environment settings are nearly identical between WIN32
and LINUX, with few different path settings.

Build and Debug Arm Application The Arm application requires the GNU Arm Embedded
Toolchain and CMake version 3.x for command-line compile and linking. For more information
on installation and configuration of required build tools for command-line development, see the
Getting Started with MCUXpresso SDK for EVK_MIMXRT685.pdf in the <SDK_ROOT>/docs/ direc-
tory.

To build and debug:

1. Launch a command prompt / terminal and change directory to the xaf record application.
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user@linux:~/SDK /boards/evkmimxrt685/dsp_examples/xaf record/cm33/armgcc$ 1s -1
build all.bat
build__all.sh

build_ debug.bat
build__debug.sh

build_ flash_ debug.bat
build_ flash_debug.sh
build flash release.bat
build flash release.sh
build release.bat

build release.sh
clean.bat

clean.sh

CMakeLists.txt

2. Use .bat files to build the configuration on Windows, and .sh files on Linux/UNIX.

user@linux:~/SDK /boards/evkmimxrt685/dsp_examples/xaf record/cm33/armgec$ ./build_debug.sh
[100%] Linking C executable debug/dsp_xaf record cm33.elf
[100%)] Built target dsp_ xaf record_cm33.elf

3. Launch the GDB server.

user@linux: /opt/JLink$ ./JLinkGDBServerCLExe -device MIMXRT685S M33 -if SWD
SEGGER J-Link GDB Server V6.46j Command Line Version

Listening on TCP/IP port 2331
Connecting to target...Connected to target
Waiting for GDB connection...

4. Connect with GDB to the device and load Arm application.

user@jlinux:~/SDK /boards/evkmimxrt685/dsp_examples/xaf record/cm33/armgcc$ arm-none-eabi-
—gdb debug/dsp_ xaf record cm33.elf

Reading symbols from debug/dsp_xaf record cm33.elf...
(gdb) target remote localhost:2331
Remote debugging using localhost:2331
0x1301ec7a in ?7 ()
(gdb) mon reset
Resetting target
(gdb) load
Loading section .flash__config, size 0x200 Ima 0x7f400
Loading section .interrupts, size 0x130 Ima 0x80000
Loading section .text, size 0xe330 Ima 0x80130
Loading section CodeQuickAccess, size 0x52c Ima 0x8e460
Loading section .ARM, size 0x8 lma 0x8e98c
Loading section .init_ array, size 0x4 lma 0x8e994
Loading section .fini_ array, size 0x4 lma 0x8e998
Loading section .data, size 0x104 Ima 0x8e99c
Start address 0x801e4, load size 60576
Transfer rate: 272 KB/sec, 5506 bytes/write.
(gdb) b main
Breakpoint 1 at 0x808f2: file /SDK/boards/src/dsp_examples/xaf record/cm33/main_cm33.c, line 161.
(gdb) ¢
Continuing.
Breakpoint 1, main ()

at /SDK/boards/src/dsp__examples/xaf record/cm33/main_cm33.c:161
161 BOARD_ InitHardware();

Parent topic:Run and Debug from Command-Line Environment / LINUX

1.4. Getting Started with MCUXpresso SDK Xplorer 81



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

Build and Debug DSP Application The Xtensa command-line toolchain is installed as part of
the Xplorer IDE. The tools can be optionally installed on a new Windows or Linux system with-
out the IDE using the redistributable compressed file found at: <XTENSA_ ROOT>/XtDevTools/
downloads/RI-2023.11/tools/. For more information, see Install Xtensa On Chip Debugger Daemon.

In order to use the command-line tools, some environment variables must be set up for use with
the cmake build scripts:

# Add tools binaries to PATH. Assume ~/xtensa/ is install root - please adjust accordingly.
export PATH=$PATH:~/xtensa/XtDevTools/install/tools/RI-2023.11-linux/XtensaTools/bin
# (Optional) Use environment variable to control license file

# NOTE: ~/.flexlmrc will override this selection. Please delete that file before proceeding.
export LM LICENSE FILE=~/RT600.lic

# Setup env vars needed for compile and linking

export XCC_ DIR=~/xtensa/XtDevTools/install /tools/RI-2023.11-linux/XtensaTools

export XTENSA SYSTEM=~/xtensa/XtDevTools/install/builds/RI-2023.11-linux/

nxp_ rt600__RI23 11 newlib/configexport XTENSA CORE=nxp_rt600_RI23 11 newlibb

Note: On Windows, you can use the ‘setx’ command instead of the ‘export’ command to set the
environment variables.

1. Use the batch/shell script to build out the DSP application from the command line, in the
‘xcc’ directory:

user@linux:~/SDK /boards/evkmimxrt685/dsp examples/xaf record/dsp/xcc$ ./build debug.sh

[100%] Built target dsp_xaf record_ hifi4.elf

Note: Some warnings during the linking process (floating-point ABI) may appear. However,
the warnings may be ignored.

2. Launch xt-ocd debugging server (replace topology.xml with your custom version — see sec-
tion 1.5 of this document):

user@linux: /opt/Tensilica/xocd-14.11$ . /xt-ocd.exe -c topology.xml

Note: If the Arm core fails to initialize the DSP, the xt-ocd daemon may fail to start. There-
fore, the Arm core must initialize the DSP first.

3. Connect with Xtensa GDB to the device and execute the DSP application:

user@linux: /SDK /boards/evkmimxrt685/dsp_ examples/xaf record/dsp/xcc$ xt-gdb
debug/dsp_ xaf record_ hifi4.elf
GNU gdb (GDB) 7.11.1 <Xtensa Tools VERSION NUMBER >

Reading symbols from debug/dsp_xaf record_ hifi4.elf...done.
(xt-gdb)
(xt-gdb) target remote localhost:20000
Remote debugging using localhost:20000
_ DoubleExceptionVector ()
at /home/xpgcust/tree/R1-2023.11/ib/tools/swtools-x86_ 64-linux/xtensa-elf/src/xos/src/xos_
—vectors.S:216
216 /home/xpgcust/tree/RI-2023.11/ib/tools/swtools-x86_64-linux/xtensa-elf/src/xos/src/xos_ vectors.
—S: No such file or directory.
(xt-gdb) reset
_ ResetVector ()
at /home/xpgcust/tree/RI1-2023.11/ib/tools/swtools-x86_ 64-linux/xtensa-elf/src/xtos/xea2/reset-
—vector-xea2.S:71
71 /home/xpgcust/tree/RI1-2023.11/ib/tools/swtools-x86_ 64-linux/xtensa-elf/src/xtos/xea2 /reset-
—vector-xea2.S: No such file or directory.
(xt-gdb) load
Loading section .rtos.rodata, size 0x80 lma 0x200000
Loading section .rodata, size 0x17d50 lma 0x200080

(continues on next page)
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Loading section
Loading section
Loading section

(continued from previous page)

.text, size 0x633f0 Ima 0x217dd0
.rtos.percpu.data, size 0x4 lma 0x27b1c0
.data, size 0x110c lma 0x27b1d0

Loading section NonCacheable, size 0x2960 lma 0x20040000

Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section
Loading section

.Level3InterruptVector.literal, size 0x4 lma 0x24000000
.DebugExceptionVector.literal, size 0x4 lma 0x24000004
.NMIExceptionVector.literal, size 0x4 Ilma 0x24000008
.ResetVector.text, size 0x13c Ima 0x24020000

.Window Vectors.text, size 0x16¢ Ima 0x24020400
.Level2Interrupt Vector.text, size Ox1c Ilma 0x2402057c
.Level3InterruptVector.text, size Oxc lma 0x2402059¢
.DebugExceptionVector.text, size Oxc lma 0x240205bc
.NMIExceptionVector.text, size Oxc lma 0x240205dc
.KernelExceptionVector.text, size Oxc lma 0x240205fc
.UserExceptionVector.text, size 0x18 Ima 0x2402061c
.DoubleExceptionVector.text, size 0x8 lma 0x2402063c

Start address 0x24020000, load size 520016
Transfer rate: 8 KB/sec, 10612 bytes/write.

(xt-gdb) b main

Breakpoint 1 at 0x21abbb: file /SDK/boards/src/dsp__examples/xaf record/hifi4/xaf main_hifi4.c,

—line 366.
(xt-gdb) ¢
Continuing.

Breakpoint 1, main ()
at /SDK/boards/src/dsp__examples/xaf record/hifi4/xaf main_hifi4.c:366

366
(xt-gdb) ¢
Continuing.

xos_ start__main("main”, 7, 0);

Note: You can use the gdb command ‘set substitute-path’ to map the missing symbols from
the toolchain libraries. For example:

set substitute-path /home/xpgcust/tree/RI-2023.11/ib/tools/swtools-x86_ 64-linux ~/xtensa/tools/RI-
—2023.11-linux/XtensaTools

For more information on xt-gdb, see the Cadence GNU Debugger User’s Guide and the Ca-
dence Xtensa Debug Guide. The documents are available at:

* ~/xtensa/XtDevTools/downloads/RI-2023.11/docs/gnu__gdb_ ug.pdf
* ~/xtensa/XtDevTools/downloads/RI-2023.11/docs/xtensa_ debug_ guide.pdf

* Xtensa Instruction Set Architecture (ISA) Reference Manual:

overview.

Parent topic:Run and Debug from Command-Line Environment / LINUX

HiFi4 System Programming

This section provides more examples, tips, and some best practices about HiFi4 programming on
RT600 EVKs. It focuses more on RT6xx and SDK. For general HiFi programming, see the Xtensa
IDE documents. You can find them in the directory Xtensa Xplorer IDE menu Help > PDF Doc-
umentation.

The following are some frequently used references:

Architecture/ high-level

* HiFi 4 DSP User’s Guide: Most useful reference manual for DSP programmer. It has all de-
tails about HiFi4 instructions and intrinsics, as well as some algorithm optimization tech-

niques.

» Xtensa XOS Reference Manual: XOS is the default and native embedded kernel for Xtensa
HiFi cores. SDK examples use XOS as well.

1.4. Getting Started with MCUXpresso SDK Xplorer
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* Xtensa System Software Reference Manual: XTOS, also known as the basic runtime and
handlers, has been depreciated and moved toward XOS. However, the Xtensa Processor
Hardware Abstraction Layer/ HAL is still very useful in many perspectives. SDK examples
use HAL functions.

* Xtensa Linker Support Packages (LSPs) Reference Manual and GNU Linker User’s Guide:
Both documents are useful for understanding the HiFi program linker and the memory
map.

Specifically for RT6xx, the user manual and the data sheet are the most important references.
All product specifications are found in the user guide and data sheet documents.

HiFi4 Boot Loader and Memory Map This section provides an overview of:
» HiFi4 Boot Loader
* Linker and Memory Map
» Cache and Data Exchange Memory Partitions

* Boot or Run from Flash

HiFi4 Boot Loader For better power efficiency, by default the HiFi4 DSP is powered off when
RT6xx powers up. To boot up, Cortex M33 acts as master core to configure DSP local memories,
clocks, load DSP images, and so on. SDK has wrapped up this part as HiFi4 Boot Loader or the
DSP driver. The essentials are located in: <SDK path>\devices\MIMXRT685S\drivers\fsl__dsp.h &
fsl_dsp.c.

For each DSP example, it also provides two more implementation files for detailed configura-
tions: <SDK path>\boards\evkmimxrt685\dsp_examples\<any dsp example>\cm33\dsp_ support.h
& dsp__support.c

Below is the DSP boot procedure with more elaborations.

To run DSP at full power, for example, 600 MHz, SoC Vddcore is set to 1.1 V. If full power is not
required, for example, to run DSP at the half speed at 300 MHz, then Vddcore only requires 0.8
V. RT6xx EVK integrates NXP PCA9420 PMIC for power management and by default Vddcore is
setto 1.0 V.

Therefore, PMIC is initialized for better power management. For details on Vdd-
core and DSP frequency operating conditions, see any dsp example\cm33\pmic_support.c
BOARD_ SetPmicVoltageForFreq(), or see the data sheet, section 13.1, General Operating Condi-
tions.

/* Initialize PMIC PCA9420 */

BOARD_ InitPmic();

/* Configure PMIC Vddcore value according to main/dsp clock. */
BOARD__SetPmicVoltageForFreq(CLOCK__GetMainClkFreq(), CLK__600MHZ);

It is possible to clock DSP from various clock sources. The DSP PLL for full power and can also
run at FFRO low-frequency clocks to save the power.

/* Enable DSP PLL clock 594MHz. */
CLOCK_InitSysPfd(kCLOCK_Pfd1, 16);

/*Let DSP run on DSP PLL clock with divider 1 (594Mhz). */
CLOCK__AttachClk(kDSP_PLL_to_ DSP_ MAIN_ CLK);
CLOCK_SetClkDiv(kCLOCK_DivDspCpuClk, 1);

As Cortex M33 and SRAM are clocked at lower speed/ max frequency at 300 MHz, set the DSP
AHB bus clock divider as 2.

CLOCK_SetClkDiv(kCLOCK_ DivDspRamClk, 2);
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If DSP clock is running at 300 MHz or lower, it is more efficient to use divider as 1. For divider
as 1, note that an extra register SYSCTLO_PACKERENABLE is set. For more details, see the user
manual section 4.5.2.18 DSP Main Ram Clock Divider and section 4.5.5.3 Packer Enable.

/* This is a quick register setting example for secure mode */
/* SYSCTLO->PACKERENABLE = 0x4 */

Power up TCM/ DSP local memories and cache, supply clock, and reset peripherals.

/* Initializing DSP core */
DSP_ Init();

For SDK DSP examples, split the DSP images into three parts.

One is for vectors and critical sections sitting on TCM/ DSP local memories. The second one is for
normal code and data sections sitting on SRAM, and the final is for non-cached DSP initialized
data in SRAM.

Here, Cortex M33 load those binaries to its destination. When the DSP program is debugged, it
is possible to load DSP binaries from the Xtensa Xplorer IDE, as described in Prepare DSP Core
for ‘Hello World’. To load binaries, remove the DSP_IMAGE_COPY_TO_RAM compilation flag or
set it to 0. By default, the compilation flag is set to 1 and always load the DSP images.

#if DSP_IMAGE_COPY_TO_RAM
/* Copy application from RAM to DSP_TCM */
DSP_ Copylmage(&tcm__image);
/* Copy application from RAM to DSP_RAM */
DSP_ Copylmage(&sram__image);
/* Copy application from RAM to DSP_ Uncached RAM */
DSP_ Copylmage(&ncache_ image);
#endif

The DSP stall register SYSCTLO_DSPSTALL controls the HiFi4 operation. Start the DSP and run it.

/* Run DSP core */
DSP_ Start();

The post build scripts create the DSP images. For details, see Makefile.include in any DSP ex-
ample. To reduce the image size and make image copy more efficient, they are split into SRAM
part; TCM part, and uncached SRAM part. DSP images are set and linked into Cortex M33 side.
For IAR, the linker is set in Project Options > Linker > Extra Options. For ArmGCC or Linux
environment, set in any DSP example\cm33\incbin_ gcc.S.

1.4. Getting Started with MCUXpresso SDK Xplorer 85



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

Opticns for node "dsp_xaf_demo_cm33" >

Categony: Factony Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Config  Library  Input Optimizations ~ Advanced  Output  List
Assembler Hdefine Diagnostics Checksum Encodings Extra Options
Output Converter
Custom Build Usze command line options

Build Actions

Command line options: {one per ling)

input=5PROJ_DIRS/ ./ .4

Debugger image
Simulator wEen
CADI -
CMSIS DAP
GDEB Server
I-jet
J-LinkfI-Trace
TI Stellaris
Mu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIL XDS

iy - dsp_text_bin
: n|:u_rt SPROJ_DIRS/ ..

Cancel

|
Parent topic:HiFi4 Boot Loader and Memory Map

Linker and Memory Map When importing the SDK DSP examples, by default the mode is set
as Release. The default mode means that the images must be built in Release mode with ‘min-rt’
Linker Support Package/ LSP. To double-check, open SDK DSP examples > Build Properties >
Linker.
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Build Properties for dsp_xaf_demo_hifi4 | X
nl=

Target: Release ~ Make default Manage Target... Template: Apply.. Save.
type filter text

»

(5 dsp xaf_demo_hifi4 Advanced Optimizatio | Warnings | Language | Addl compiler | Assembler | Addl assembler | Compiler options for | Linker . Memory| s

Linker support package

() MNone

() Standard sim

(®) Custom LSP Path 8{xt_project_locl../../../../../ ../ devices/ MIMXRT 6855/ tensa/min-ri] Browse...
(C) Custom LSP Mame Select...

Create non-executable object without stdlib for code sizing purposes
[[]Embed map info in executable

[] Generate linker map file

[] Omit debugger symbol information from output file

[] Omit all symbol information from output file

[ Link with interprocedural analysis enabled

[ Use linkerder.tt to control function link erder

Hardware Profile

Timer for hardware profiling MNone ~

[-mlsp=] Selects a Linker Support Package which groups linker scripts, libraries and object files for an execution environment such as
simulation, hardware, rtos etc.

All Options: ~ Local + Inherited Local only Common target . Common target . Inherited . Local | :%0
~

Linker: -mlsp=5{xt_project_loc}/../../ . .0/ W fdevices/ MIMXRTEE55/ xtensa/min-rt

${xt_project_loc middleware/dsp/audio_framework/testxa_af_hostless/test/plugins/cadence/aac_dec/lib/xa_sac_dec.a
${xt_project_loc middleware/dsp/audio_framework/testxa_af_hostless/test/plugins/cadence/mp3_dec/lib/xa_mp3_dec.a
Sixt proiect loch/././. ../middleware/dsn/audio framework/testxa af hostless/test/pluains/cadence/src-oo/lib/xa src bo.a -los

|/'_?:| Appl Revert Cancel

SDK provides three different LSPs.

* ‘min-rt’ for Release mode - ‘min-rt’ eliminates all unnecessary debug info and reduces
image size.
+ ‘gdbio’ for Debug mode - gdbhio’ support standard ‘printf’/log output back to Xtensa Xplorer

debug console, as well as other debug utilities, perfect for debug purpose but not appropri-
ate for official deployment nor loading directly from Cortex M33 side.

+ ‘sim’ for simulations - ‘sim’ only works for software simulation and does not fit on device
debugging.
The memory map is identical for different LSPs. It sits with linker scripts in SDK path\devices\

MIMXRT685S\xtensa\'LSP name’\ldscripts\elf32xtensa.x. It specifies how HiFi4 DSP organizes im-
age sections on the memory. For example:

* 0x0020 0000 ~ 0x0048 0000, size 2.5 M bytes, for code and data.

» Stack and Heap are at the top of the segment and count top down from 0x0048 0000 to
lower.

0x2400 0000 ~ 0x2400 FFFF, size 64 K bytes, for Data TCM. By default, it is empty.

0x2402 0000 ~ 0x2402 FFFFE, size 64 K bytes, for instruction TCM. By default it only contains
essential vectors and left around 62 K for applications.

0x2004 0000 ~ 0x2007 FFFF, size 256 K bytes. This is non-cached area for Cortex M33 and
HiFi4 DSP data exchange.

Note that both Cortex M33 and HiFi4 DSP have access to all SRAM partitions. It means that a
unified memory map is necessary at system level and both cores must not affect each other’s
memory map. For SDK examples, see that HiFi4 memory map starts from 0x0020 0000 and Cortex
M33 side sits under this address. Using IAR environment, as an example, its memory map sits in
SDK path\boards\evkmimxrt685\dsp__examples\ any example\cm33\iar\ MIMXRT685Sxxxx_ ram.icf.
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* 0x0008 0000 ~ 0x0017 FFFF, for interrupt vectors and code.
* 0x0018 0000 ~ 0x001F FFFF, for data.

The memory map is flexible and can be adjusted as per the requirement of the application. Note
that modifying the core’s memory map might affect another. Changes to both the cores must be
made accordingly. For example, when allocating more SRAM partitions to DSP, you must reduce
the memory taken at Cortex M33 side. Otherwise, Cortex M33 might not work properly. Also,
when loading DSP image directly from Cortex M33 side, the image still sits in Cortex M33 data
section before booting up. Therefore, it raises the bar for application data section requirements.
You may consider running the application from FLASH.

Parent topic:HiFi4 Boot Loader and Memory Map

Cache and Data Exchange Memory Partitions You may have noticed that HiFi4 DSP has a
small non-cached area that starts from 0x20040000. The non-cached are used for data exchange
between two cores. As both M33 and HiFi DSP have shared access to all SRAM partitions, shared
memory access is the most effective way to exchange data between two cores. The given physi-
cal addresses are read/ written by both cores at same address, no memory mapping or address
converting is required. For example, if a piece of data array is passed from Cortex M33 to HiFi4
DSP, only the start pointer and the size of the array is passed, and conversely. It is convenient
for system programming and simplifies the inter-core communications.

Consider cache here. Cortex M33 has no cache, the entire SRAM is considered as itslocal memory.
Therefore, any memory write is flushed immediately. HiFi4 has 32 K instruction cache and 64 K
data cache, and both cache are enabled by default. Therefore, the memory write is not flushed
immediately. To make a tradeoff between performance and IPC convenience, set the non-cached
area for data exchange memory partitions.

The above memory map has specified the non-cached region, and in DSP code, and HAL functions
are called to disable the cache. For details, see the audio framework example in SDK path\
boards\evkmimxrt685\dsp_ examples\xaf demo\dsp\xaf main dsp.c. For more details about HAL
cache function, see the Xtensa System Software Reference Manual, section 3.11 Cache

/* Disable DSP cache for RPMsg-Lite shared memory. */
xthal_set_ region_ attribute((void *)RPMSG_LITE_SHMEM_BASE, RPMSG_LITE_SHMEM_SIZE, |
—XCHAL_CA_BYPASS, 0);
/* Disable DSP cache for noncacheable sections. */
xthal_set_ region_ attribute((uint32_t *)&NonCacheable_ start,

(uint32_ t)&NonCacheable end - (uint32_t)&NonCacheable start, XCHAL_ CA __
_ BYPASS, 0);

Note that the XHAL call sets cache attribute of the whole region/ 512 M bytes even if the set size is
passed. This is also one reason why non-cached attribute is set on the overlapping SRAM address
and starts from 0x2000 0000. This also distinguished the physical SRAM addresses starting from
0x0000 0000, which is cacheable area for HiFi4.

Data exchange memory partitions are flexible and can be configured as per application’s re-
quirement. However, to mitigate the possible AHB arbitration between the two cores, use of the
first eight 32 K and following four 64 K memory partitions is recommended. DSP Data TCM is
also used as data exchange area for those data have high demand on timing performance. You
must avoid accessing same partition at same time for frequent data exchange between two cores.
You can keep one core in Sleep or Wait for Interrupt while another core operating, or set up a
ping pong data exchange/ DMA such that when one core fills one partition, another core fetches
another partition, and conversely.

For more details about the RT6xx memory map, see the user manual, section 2 Memory Map,
and section 2.1.11 HiFi4 memory map.

Parent topic:HiFi4 Boot Loader and Memory Map
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Boot or Run from Flash Boot from Flash is straight forward when using IAR environment.
SDK provides either two or four different build configurations based on the project: debug
(from SRAM)/ release (from SRAM)/ flash_debug/ flash_release. Flash configurations use differ-
ent memory map in project linker options. For details, see Figure 1.

Options for node "dsp_hello_world_usart_cm33" >

Cateqgany: Factary Settings

General Options
Static Analysis

Runtime Checking
CJC++ Compiler Hdefine Diagnostics Checksum Encodings Extra Options

Assembler Corfig | Library Input  Optimizations Advanced Output  List
Qutput Converter Linker configuration file

Custom Build )
Build Actions Override default

ISPROJ DIRS/MIMXBTEE5 S5m0 flash icf
Debugger

Sirmulatar Edit. ..
CADI
CMSIS DAP Corfiguration file symbol definttions: (one per line)
GDE Server
I4et/TTAGjet
JLink 1-Trace
T1 Stellaris
Mu-Link
PE micro
ST-LIMK
Third-Party Driver
TI MSP-FET
TI XD5

Cancel

|
To enable booting from flash, change the ISP mode/ SW5 switches on the EVK.

If using MCUXpresso/ armgcc build environment, note that by default build environment is set
to boot from flash. Using MCUXpresso as an example:

1. Make sure to use the latest version of MCUXpresso.
2. Import the SDK examples.
3. Once completed, double click the last file/ J-Link Debug.
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WiiRe.. #F. = O [g mainem3:
Eﬂ;{}|md>¢|.vv 628

4. Launch to modify J-Link debugger setting.

= evkmimxrte85_dsp_xaf_demo_cm33 <Debug= E§§ ¥

& Project Settings 6318 /*1
fy_ﬁ' Binaries 632 * db
[l Includes 633
B CMSIS ' 2*5"‘ ?“t m
2 amazon-freertos 36 i
2 board 37
= codec 38 B
& component 39 B
2 device 48 B
2 drivers 4L

42 C
IE' libs A3
2 pmic_driver A4 /
2 rpmsg_lite 45 R
[ source jg ,
[-Z startup a8 C
IE' utilities A0 C
2 xip 58
(= Debug 51 /
[= doc EE c
E evkmimzxrte85_dsp_xaf_demo_cm33 JLink Dehug.launchi E

5. Make sure to deselect Reset before running. This helps the flash-based program get into
main function.
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3 edit Configuration O >

Modify configuration and continue.

Mame: | evkmimxrt35_hello_world JLink Debug |
[E] Main %5 GDB Debugger | %5 JLink Debugger & GUI Flash Tool | % Other Symbols| = Startup | & Source| (] Common

2331

33

[
o

33

e
)

Endianess little o
Disconnect behaviour Run o
[]Power Target [~] Enable Semihosting

GDE Client Settings

[“]Halt target on startup [initialize CPU registers

Additional Options
5i [ Verify [ Single run [] Attach to a running target

Reset before running

Script Issue ‘'monitor reset’ command after flash programming. | Browse
Leave blank for default else enter reset type number,
[ Select RTOS Ignored for RAM projects and ‘attach’ debug sessions.

Other server options | |

Revert Apply

» Make sure to:

— Modify DSP_IMAGE_COPY_TO_RAM and Define to 1 in Project settings > C/C++ Gen-
eral > Paths and Symbols > Symbols.

— Have the right compilation flag as C/C++. Compilation flags do not work on *S files.

— Have #define DSP_IMAGE_COPY_TO_RAM 1 as the first line of source/incbin.S to in-
clude the DSP binaries.

— Use the correct DSP binaries at correct path (must be release binaries).
— Provide the right image path to incbin.S.

* To run/boot from flash, make sure that the board is set to FlexSPI flash boot mode (ISP2:
ISP1: ISPO = ON, OFF, ON).

Parent topic:HiFi4 Boot Loader and Memory Map
Parent topic:HiFi4 System Programming

Peripheral Drivers and Interrupts This section provides information on the basics of periph-
eral drivers, interrupts, DMA, and how peripheral drivers work on HiFi4 DSP.
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Basics Asboth coresuse shared SRAM and all digital peripherals, SDK drivers work the same on
HiFi4 DSP. User Manual section 1.3 Block Diagram shows the system architect on this perspective.
For applications, it is the same to use SDK drivers on HiFi4 DSP with Cortex M33 core. SDK has a
DSP hello world UART example showing how easy to use UART on DSP side, same as Cortex M33
programming:

#include <xtensa/config/core.h>
#include ”fsl debug_console.h”
/* Init board hardware. */
BOARD__ InitDebugConsole();
PRINTF(”Hello World running on DSP core '%s', \r\n”, XCHAL_CORE_ID);

Compare with Hello world programming on Cortex M33 side. There are two major differences:

* Pin initialization is not necessary for DSP. It is doable but it is highly recommended manag-
ing all pins from Cortex M33 side to make pins all-in-one place. It is also to avoid possible
conflicts when you set pins on two different cores;

* Clock setting is not necessary for DSP. It is also doable but same it is highly recommended
managing all clock sources all-in-one place;

Parent topic:Peripheral Drivers and Interrupts

DMA RT6xx has two DMA controllers. Each has the same DMA request and trigger input pos-
sibilities. The two intended scenarios for their use are:

* One DMA controller (DMAQO) is used by the CM33, the other (DMA1) is used by the HiFi4.
This case can apply to systems where there is no need to differentiate security between the
CPUs or between different tasks.

* One DMA controller (DMADO) is secured and has access to secure spaces and peripherals.
The other (DMA1) is not secured and does not have access to secure spaces and peripherals.
In this scenario, only the secure code running on the CM33 has access to the secure DMA
controller. The other code and the HiFi4 share the non-secure DMA controller (if needed).

HiFi4 DSP always uses DMA1 controller. Again, it is the same to call DMA drivers at HiFi4 DSP
side. The DMA destination buffer and DMA descriptor have to be in non-cached area to ensure
that each transaction flushes to memory immediately. The below example code showing how to
create a DMIC DMA channel:

AT_NONCACHEABLE_SECTION__ALIGN(
static uint8_t s_buffer[ BUFFER_ SIZE * BUFFER_NUM], 4
);
AT_NONCACHEABLE_SECTION__ALIGN(
dma_ descriptor_t s_ dmaDescriptorPingpong[2], 16
);
#define DEMO__DMA (DMA1)
#define DEMO_DMIC_ RX CHANNEL DMAREQ DMICO0
DMA_ Init(DEMO_DMA);
DMA_ EnableChannel(DEMO_DMA, DEMO_DMIC_RX_CHANNEL);
DMA__SetChannelPriority(DEMO__DMA, DEMO_DMIC_RX_ CHANNEL, kDMA__ChannelPriority2);
DMA_ CreateHandle(&s_dmicRxDmaHandle, DEMO__DMA, DEMO_DMIC_RX_CHANNEL);

Macro AT NONCACHEABLE_SECTION_ALIGN is defined in SDK driver layer and refer to non-
cached area specified by memory map.

For more details about DMA, see the User Manual Chapter 11 RT6xx DMA Controller and SDK
DMA examples in <SDK path>\boards\evkmimxrt685\driver examples\dma.

For audio peripherals/ DMIC/ I2S DMA, see <SDK path>\boards\evkmimxrt685\driver__examples\
dmic and <SDK path>\boards\evkmimxrt685\driver__examples\i2s.

Parent topic:Peripheral Drivers and Interrupts
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Interrupts HiFi4 DSP has total 32 interrupts and 4 interrupt levels. Besides the first five inter-
rupts, the rest interrupt 5 ~ 31 are multiplexed to allow more control over priorities and more
general flexibility. To see the full list, see the User Manual section 8.6.3 DSP Interrupt Input Mul-
tiplexers.

It only requires few lines of code to enable an interrupt by calling XOS function calls, and pe-
ripheral controls are identical as Cortex M33 side. For example, the below code shows how to
enable a UTick timer at DSP side:

First, include XOS system header files and libraries to enable necessary XOS functions.

To include libraries, go to Build Properties > Libraries > Add libraries > Select ‘xos’ & ‘xtutil’
and OK to accept.

#include <xtensa/config/core.h>
#include <xtensa/xo0s.h>

Set up the UTick callback and delay functions. This part is identical with Cortex M33 side. For
Cortex M33 side implementation, see SDK path\ \boards\evkmimxrt685\driver examples\utick

#define UTICK_TIME_ 1S (1000000UL)
#define EXAMPLE__UTICK UTICKO
static volatile bool utickExpired;

static void UTickCallback(void)

utickExpired = true;

}

static void UTickDelay(uint32_t usec)

/* Set the UTICK timer to wake up the device from reduced power mode */
UTICK_SetTick(EXAMPLE_UTICK, kUTICK__ Onetime, usec - 1, UTickCallback);
while (lutickExpired)

{

}

utickExpired = false;

}

Initialize the XOS and start UTick timer. The XOS function calls are the differences with Cortex
M33 side:

/* Initialize XOS thread and start scheduler. Priority 7*/

x0s__start_ main(”"main”, 7, 0);

/* Init board hardware. */

CLOCK _AttachClk(kLPOSC_to_UTICK CLK);

CLOCK __EnableClock(kCLOCK _ InputMux);

UTICK_Init(EXAMPLE_ UTICK);

INPUTMUX _ AttachSignal(INPUTMUX, 10U, KINPUTMUX_ UtickOToDsplInterrupt);
/* To register interrupt callback */

xos_register__interrupt__handler(15, (XosIntFunc *)UTICKO_ DriverIRQHandler, NULL);
/* To enable the interrupt */

xos__interrupt__enable(15);

while (1)

{

UTickDelay(UTICK _TIME_1S);

PRINTF(”DSP UTICK TIMER every 1s\r\n”);

}

Pay attention to the instant numbers. Pick interrupt 15, which maps to DSP_INT0_SEL10 as a L1
interrupts, lowest priority level. For more details about RT6xx HiFi4 DSP interrupt configuration,
see User Manual section 51.7 Interrupt. Therefore, for Inputmux, attach UTick interrupt to 10.
15-5=10 as first five interrupts are reserved, not user configurable. To get it to highest priority
level, for example L3, configure interrupt as follows.
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INPUTMUX _ AttachSignal(INPUTMUX, 24U,
KINPUTMUX_ UtickOToDsplnterrupt);

xos_ register__interrupt_ handler(29, (XosIntFunc
*YUTICKO_ DriverIRQHandler, NULL);
x0s__interrupt__enable(29);

KINPUTMUX_UtickOToDspInterrupt specifies DSP interrupt multiplexing value. It has been de-
fined in SDK and matching User Manual section 8.6.3 DSP Interrupt Input Multiplexers.

For more details about XOS interrupt handling, see the Xtensa XOS Reference Manual Chapter
18 Interrupt and Exception Handling, and Chapter 26 Interrupt Handler Restrictions.

Parent topic:Peripheral Drivers and Interrupts

Complete Example To present better how peripheral drivers work on HiFi4 DSP, below list a
bare-metal DSP example program that transfers data from DMIC to codec on RT6xx EVKs. The full
workspace located in <SDK path>\boards\evkmimxrt685\dsp__examples\audio_demo_ bm. This ex-
ample is derived from Cortex M33 driver <SDK path>\boards\evkmimxrt685\driver examples\
dmic\dmic_i2s_ dma with below slightly modifications to adapt to HiFi4 DSP.

* Move DMA buffer and descriptors into non-cached memory partitions;
» Using DMA1 for DSP;
* Calling XOS functions to enable interrupts.

* This example does not contain any pin mux initializing or clock configurations. See the
above Cortex M33 example dmic_i2s_dma to set up Cortex M33 side. Once Cortex M33 side
ready, this example is compiled and run same as any other SDK DSP examples.

Connect headphone/earphone on audio out of the board, speak on DMIC, or play song nearby
the DMIC, you can hear sound on the left channel of headphone/earphone.

/* Start XOS */
x0s_start_main(”main”, 7, 0);
/* Disable DSP cache for noncacheable sections. DMA MUST run on none-cacheable/ cache bypass area™/
xthal_set_region_ attribute((uint32_t *)&NonCacheable_start,
(uint32_t)&NonCacheable end - (uint32_t)&NonCacheable start, XCHAL_ CA__
. BYPASS, 0);
xthal set_region_ attribute((uint32_t *)&NonCacheable_init_ start,
(uint32_t)&NonCacheable_init_end - (uint32_t)&NonCacheable_init_start, XCHAL__
_.CA_BYPASS,
0);
PRINTF(”Configure DMA\r\n");
/% DSP_INT0_SEL18 = DMAL1 */
INPUTMUX _ AttachSignal(INPUTMUX, 18U, KINPUTMUX__DmaclToDsplInterrupt);
/* Map DMA IRQ handler to INPUTMUX selection DSP__INT0_SEL18
* EXTINT19 = DSP INT 23 */
xos_register__interrupt__handler(XCHAL__EXTINT19_NUM, (XosIntFunc *)DMA_ IRQHandle, DMA1);
xos__interrupt__enable(XCHAL_EXTINT19 NUM);
/* The rest DMA & DMIC operations are identical with CM33 side */

Parent topic:Peripheral Drivers and Interrupts

Parent topic:HiFi4 System Programming

Messaging Unit, Semaphore, and IPC  Message Unit/ MU and Semaphore/ SEMA42 are essen-
tial for DSP programming. The inter-core communications a.k.a IPC on RT600 is based on MU
and SEMA42. SDK provides three simple examples about standalone MU and SEMA 42. SDK
path \boards\evkmimxrt685\dsp_examples\mu_interrupt, mu_polling, and sema42. These bare-
metal examples show how IPC work between two cores. Furthermore, the audio framework
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demo/ SDK path \boards\evkmimxrt685\dsp_examples\xaf_demo is complete. It uses rpmsg_lite
as IPC protocol, which based on MU to transfer messages between the two cores.

First Cortex M33 side initializes rpmsg master, main_cm33.c in app_task(

g_my_rpmsg = rpmsg_lite_master_init((void *)RPMSG_LITE_SHMEM_BASE, RPMSG_LITE__
—SHMEM_SIZE, RPMSG_LITE LINK ID, RL_NO_FLAGS);

g_my_queue = rpmsg_ queue_ create(g_my_ rpmsg);

g_my_ept = rpmsg_lite_create ept(g_my_rpmsg, LOCAL_EPT_ADDR, rpmsg_queue_rx_cb, g my _
—queue);

Rpmsg initialize MU interrupts for MUA/ master in rpmsg_platform.c platform_init_interrupt()

/* Register ISR to environment layer */
env__register__isr(vector_id, isr_data);
env_lock_mutex(platform_lock);
RL__ASSERT(0 <= isr__counter);
if (isr__counter == 0)
{
MU _ EnableInterrupts(APP_ MU, (1UL << 27U) >> RPMSG_MU_CHANNEL);

For DSP side, it also initializes rpmsg client and tries to hook with the master, in
xaf_main_dsp.c:DSP_Main()

/* Initialize standard SDK demo application pins */

my_ rpmsg = rpmsg_lite_remote__init((void *)RPMSG_LITE_SHMEM_BASE, RPMSG_LITE_LINK_ID,
— RL_NO_FLAGS, &rpmsg_ ctxt);

while (Irpmsg_lite is_link up(my_ rpmsg))

It has rpmsg porting as well, initialize MU interrupts for MUB/ client in rpmsg_platform.c plat-
form_init_interrupt() and enable it in platform_interrupt_enable()

xos_ register _interrupt_handler(6, MU_B_IRQHandler, ((void *)0));
xos__interrupt__enable(6);

Once they hooked up both sides are ready for message exchange. SDK defines various SRTM
message structures to pass the commands/ messages. In SDK example, it shows how to pass an
MP3 decoding message, a AAC decoding message, a DMIC recording message and so on. Using
MP3 decoding message as an example, It fills SRTM structure with input buffer address pointer,
input buffer size, output buffer address pointer, output buffer size and so on. And then calling
rpmsg to send it to DSP and waiting for the response.

rpmsg_ lite_send(g_my_rpmsg, g my_ept, g remote_addr, (char *)msg, sizeof(THE_MESSAGE), RL__
rpmsg_queue_recv(g_my_rpmsg, g_my_queue, (unsigned long *)&g_remote addr, (char *)msg,
—sizeof(THE_ MESSAGE), len,

RL_BLOCK);

DSP side listens to rpmsg event.

my_ept = rpmsg_lite_create_ept(my_rpmsg, DSP_EPT_ADDR, my_ept_read_cb, (**void** *)&rpmsg__
—user__data, &my_ ept_ context);

Oncereceived, it handles message and proceeds the command. For MP3 decoding case, it decodes
the MP3 data in the input buffer, and flushes the output buffer. It also fills out the SRTM message
structure with actual read data size and actual write data size, and eventually sends the response
message back to Cortex M33 side.

/*Send response message™
/rpmsg_lite_send(my_ rpmsg, my_ ept, remote_addr, (**char** *)&msg, **sizeof**(THE_MESSAGE),,
~.RL_DONT_BLOCK);
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For this example, DSP is considered as a coprocessor and rpmsg has been used for a light-weight
IPC for both cores. All modules are open-sourced and could be easily adapted to whatever appli-
cation needs.

Parent topic:HiFi4 System Programming

NatureDSP Library To facilitate application development on RT6xx HiFi4 DSP, NXP licensed
NatureDSP signal processing library and embedded as is in source code format. It is found at
<SDK path>\middleware\dsp\naturedsp_ hifi4.

This is an extensive library, containing the most commonly used signal processing
functions: FFT, FIR, vector, matrix, and common mathematics. API and programing
guide in.\doc\NatureDSP_ Signal Library_Reference_HiFi4.pdf, and performance data in .\doc\
NatureDSP_ Signal Library Performance HiFi4.pdf

As this is a huge library, it is impossible to build an all-in-one example on the RT6xx hardware.
Fortunately, this library is in source code format and each function/ filter are wrapped in stan-
dalone source file. They could be integrated to any application as needed.

Parent topic:HiFi4 System Programming

System Optimization Performance and power efficiency are key for embedded systems. The
following sections list some tips and best practices for system optimization from this perspective.

Profiling The Xtensa Xplorer IDE tool can run software simulation and profile the application
directly. Both simulation and profiling are cycle accurate. This is convenient for algorithm or
heavy application developers.

Figure 1 shows profiling result of the helloworld program on simulation console.
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Events Number HNumber
pexr 100
instrs
Committed instructions 3492 ( 100.00 )
Instruction fetches 4066 (| lle6.44 )
From IE&AM 2545 ( T2.8B8 )
ICache fetches 1521 ( 43.56 )
ICache misses 43 | 1.23 ) 2.83% of ICache fetches
Loop buffer hits 338 | 9.68 ) 8.31% of Imstruction fetches
Taken branches 702 ( 20.10 )
Exceptions 35 | 1.00 )
WindowlUnderflow 17T | 0.459 )
WindowCverflow 18 0.52 )
Loads 431 ( 13.77 )
From IE&AM la | 0.48 )
DCache loads 45 [ 13.32 )
DCache load misses g | 0.26 ) 1.594% of DCache loads
Stores 308 | B.82 )
DCache stores 308 | B.82 )
DCache store misses 10 | 0.29 ) 3.25% of DCache stores
DCache castouts 15 | 0.43 )
PIF transfers (16 bytes each) 1552 ( 44.44 )
IFetch reads 489 ([ 14.20 )
Data reads 304 | B.71 )
Data writes 240 | BT )
ICache prefetches 416 ([ 11.91 )
DCache prefetches S8 | 2.75 )
ICache prefetch hits 12 | 34 ) 27.91% of ICache allocates

Cycles: total = 9078

Summed | Summed

CPI CPI |% Cycle % Cycle
Committed instructions 3492 ( 1.0000 1.0000 | 3E8.47 .47 )
Taken branches 2121 ( 0.6074 1.6074 | 23.36 6l.83 )
Pipeline interlocks 357 ( 0.1022 1.709&6 | 3.83 65.76 )
( 0.1486 1.8582 | 5.72 71.48 )

|ICache misses 5149
|
Figure 1 shows the profiling chart, partially.

Profile (Cycles) 52 | §2= Call-Graph |= Graph [EJ Saved Output B Pipeline Dynamic ISA Profile [ Console

Function Mame Function (% Fun\EtiDn (F) Children (C) Total (F+C) Called Size (bytes)
<TOTAL> 100.00 9,078 N/A N/A MN/A N/A
i _ResetHandler 45,96 4173 0 4173 <spontaneous> 246 ¢
xthal_dcache_all_writeback 8,77 887 0 887 1 25
_wfprintf_r 440 400 1,776 2,176 1 8,306
_malloc_r 3.39 308 m 409 1 1,318
_WindowUnderflows 2.61 237 0 237 16 29
_WindowOverflow8 248 226 0 226 16 29
_feclose r 2.40 218 501 719 3 162
_ sinit 2.03 185 170 355 1 267
_start 1.78 162 4,688 4850 1 150
__sfvwrite_r 1.56 142 385 527 1 951
memset 1.56 142 0 142 3 143
_clibrary_init 1.50 137 165 302 1 35
_fflush_r 148 135 310 445 4 LY
_ sflush_r 1.46 133 127 260 4 Err
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The generated license file only supports debug/run on the RT6xx device target. It does not sup-
port software simulation/Xplorer ISS. If there are special requirements to run the software sim-
ulations, contact Cadence directly.

It is also common to measure exact cycle counts for specific processing/ timing measurements.
The following is an example code to show how to do the cycle counts.

/* Cycle counts inline function */
static unsigned long inline get_ ccount(void)

{
unsigned long r;
___asm___ volatile ("rsr.ccount %07 : 7=r” (r));
return r;

}

tic = get__ccount();

processing_function();

toc = get_ ccount();

printf(”Processing takes cycles \r\n”, toc - tic);

Parent topic:System Optimization

Using Local Memories RT6xx HiFi4 DSP has 64 K data TCM and 64 K instruction TCM. The TCM
is filled with less than 2 K of kernel vectors and the rest is available for application needs. They
are the fastest RAM available with no access latency, and can improve critical data/ instruction
performance considerably. Consider using TCM as much as possible.

To program code/ data to TCM area:

1. Define macros for sections in TCM. Reuse existing .drm0 and .iram0 sections. Both sections
are default TCM sections for every Xplorer project/ memory map. The following are the
sections in fsl_common.h.

#define DRAMO__DATA attribute  ((section(”.dram0.data”)))
#define DRAMO_ BSS attribute_ ((section(”.dram0.bss”)))
#define IRAMO_TEXT ___ attribute__ ((section(”.iram0.text”)))
#define ALIGNED (alignbytes) ___ attribute__ ((aligned(alignbytes)))

2. Use macros to declare code and data to be placed in TCM. The data and bss/ uninitialized
data are different sections. The following is an example for an FFT function call.

DRAMO_DATA const static int32_t fit_in_ref[FFT_LENGTH] = {
DRAMO_DATA const static int32_t fft_out_ ref[FFT_LENGTH] = {
DRAMO_ BSS static int32_t fft_out[FFT_LENGTH];
IRAMO_TEXT int TEST_FFT()

{

fit_ cplx32x32(fft_out, fit_in, FFT_HANDLE, 3);
}

3. The TCM addresses start from 0x2400 0000, which is too far away to main(). Therefore,
the project enables long calls to ensure that main() is able to call sub functions. To enable,
select Build Properties > Optimization > Enable long calls and select the Yes checkbox.
Alternatively, add -mlongcalls to the compiler flags.

Parent topic:System Optimization

Power Efficiency RT6xx HiFi4 DSP has been equipped as a powerful processing core that can
run at 600 MHz, but it may not be necessary at all time. It is always recommended to optimize
the power efficiency at system level.
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Voltage level and core frequency have huge impact on the power efficiency. Using FFT process-
ing as example, continuous FFT may take ~130 mW at Vddcore 1.1 V /452 MHz, and ~4 mW at
Vddcore 0.7 V/ 29 MHz, at room temperature. Profile or do cycle counts for software workload.
If it only requires 300 MHz at peak, then the run at full power is not required. Instead, it can
run with Vddcore 0.8 V 300 MHz. For more information on the Vddcore and DSP frequency oper-
ating conditions, see any dsp example|cm33|pmic_support.c BOARD_SetPmicVoltageForFreq(), or
see the data sheet, section 13.1 General Operating Conditions.

Some other tips for better power efficiency:
e Turn off DSP/ set DSPSTALL, if needed.
* If possible, make DSP clock adapts to its workload.

* Call XT_WAITI when DSP is in while loop waiting for interrupt. Similar to Arm side _ WFI(),
it suspends some processor operations to reduce the power consumption.

#include <xtensa/tie/xt_interrupt.h >
extern void XT_WAITI(immediate s);

The immediate value passed is the interrupt level or lower to be IGNORED. For example,
if you call XT_WAITI(2) both L1 and L2 interrupts are ignored and only L3 interrupts can
wake up DSP.

Current can further reduce when clocks are turned off to unused memory partitions.
For more information, see User Manual 4.5.5.13 DSP SRAM access disable, Register
SYSCTLO_DSP_SRAM_ACCESS_DISABLE.

* PLLs consume power. Consider FFRO for low-power use cases.
Parent topic:System Optimization

Parent topic:HiFi4 System Programming

Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2024 NXP Redistribution and use in source and binary forms, with or without modifi-
cation, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of con-
ditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used
to endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DIS-
CLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEG-
LIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

1.4. Getting Started with MCUXpresso SDK Xplorer 99



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

1.5 Release Notes

1.5.1 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
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
MCUZXpresso SDK containing the legacy Freescale prefix FSL has been left as is. The FSL prefix
has been redefined as the NXP Foundation Software Library.

Development tools

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

* MCUXpresso IDE, Rev. 25.06.xx

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

* MCUXpresso for VS Code v25.06

GCC Arm Embedded Toolchain 14.2.x

* Xtensa Xplorer, version is 10.1.11

Xtensa C Compiler, version is RI-2023.11

100 Chapter 1. MIMXRT685-EVK


https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-softw%20re-development-kit-sdk:MCUXpresso-SDK
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-softw%20re-development-kit-sdk:MCUXpresso-SDK

MCUXpresso SDK Documentation, Release 25.09.00-pvw1

Supported development systems

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

Devel- MCU devices

opment

boards

EVK- MIMXRT685SFAWBR, MIMXRT685SFFOB, MIMXRT685SFVKB,

MIMXRT685 MIMXRT685SVFVKB, MIMXRT633SFAWBR, MIMXRT633SFFOB,
MIMXRT633SFVKB

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

Wireless EdgeFast Bluetooth PAL For more information, see the MCUXpresso SDK EdgeFast
Bluetooth Protocol Abstraction Layer User’s Guide.

Ethermind BT/BLE Stack nxp_bt_ble_stack

coreHTTP coreHTTP

1.5. Release Notes 101



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

wpa_supplicant-rtos NXP Wi-Fi WPA Supplicant

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

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

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

Voice intelligent technology library Voice Intelligent Technology (VIT) Library provides wake
word and voice command engine for voice control

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

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

TinyCBOR Concise Binary Object Representation (CBOR) Library

TF-M Trusted Firmware - M Library

PSA Test Suite Arm Platform Security Architecture Test Suite

Mbed Crypto Mbed Crypto library

SDMMC stack The SDMMC software is integrated with MCUXpresso SDK to support
SD/MMC/SDIO standard specification. This also includes a host adapter layer for bare-
metal/RTOS applications.

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

Multicore Multicore Software Development Kit

MCU Boot Open source MCU Bootloader.

mbedTLS mbedtls SSL/TLS library v3.x
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mbedTLS mbedtls SSL/TLS library v2.x

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

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

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

eIQ The package contains several example applications using the eIQ TensorFlow Lite for Mi-
crocontrollers library.

eIQ machine learning SDK containing:
* Arm CMSIS-NN library (neural network kernels optimized for Cortex-M cores)
* Inference engines:
— TensorFlow Lite Micro
— DeepView RT

» Example code for TensorFlow Lite Micro, Glow, and DeepView RT

LVGL LVGL Open Source Graphics Library

IThttp HTTP parser llhttp

LittleFS LittleFS filesystem stack

FreeMASTER FreeMASTER communication driver for 32-bit platforms.

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

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.

DSP Neural Networks DSP Neural Networks Framework based on Xtensa Neural Networks
Library from Cadence Design Systems for Xtensa HiFi Audio Engines.

NatureDSP for Hifi4 Digital Signal Processing for Xtensa Hifi4 DSP Audio Engines.

DSP Audio Streamer DSP Audio Streamer Framework based on Xtensa Audio Framework
from Cadence Design Systems for Xtensa DSP Audio Engines.

DSP Codecs for HiFi4 DSP Codecs for HiFi4
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cJSON Ultralightweight JSON parser in ANSI C

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

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

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

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

CMSIS Arm Cortex-M header files, DSP library source INSTALL_DIR/CMSIS
Components and board device drivers INSTALL_DIR/components
RTOS INSTALL_DIR/rtos

Release Notes, Getting Started Document and other INSTALL_DIR/docs
documents

Tools such as shared cmake files INSTALL_DIR/tools
Middleware INSTALL_DIR/middleware

Known issues

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

New Project Wizard compile failure

The following components request the user to manually select other components that they de-
pend upon in order to compile.

These components depend on several other components and the New Project Wizard (NPW) is
not able to decide which one is needed by the user.

Note: xxx means core variants, such as, cmOplus, cm33, cm4, cm33_nodsp.

**Components:**issdk_mag3110, issdk_host, systick, gpio_kinetis, gpio_lpc, issdk_mpl3115,
sensor_fusion_agmO01, sensor_fusion_agmoO01_lpc, issdk_mma845x, issdk_mma8491q,
issdk_mma865x, issdk_mma9553, and CMSIS_RTOS2.CMSIS_RTOS2, and components which
include cache driver, such as enet_gqos.

Also for low-level adapter components, currently the different types of the same adapter cannot
be selected at the same time.
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For example, if there are two types of timer adapters, gpt_adapter and pit_adapter, only one can
be selected as timer adapter

in one project at a time. Duplicate implementation of the function results in an error.

Note: Most of middleware components have complex dependencies and are not fully supported
in new project wizard. Adding a middleware component may result in compile failure.

CMSIS PACK new project compile failure

The generated configuration cannot be applied globally. The components, se-
rial_manager_usb_cdc_virtual and serial manager_usb_cdc_virtual xxx (XXX means core
variants like cmOplus, cm33, cm4, and cm33_nodsp) are unsupported for new project wizard of
CMSIS pack and will lead to compile failure if selected while creating new project(s).

Low speed devices not supported

The host examples cannot support low-speed devices.

IAR cannot debug RAM application with J-Link

Currently, IAR will call J-Link reset after the application is downloaded to SRAM, but such oper-
ation will cause SRAM data lost.

Here is a workaround to avoid real reset, with the cost of no any reset during the debugging, and
hardware status uncleared.

1. Build and debug IAR project once and see the settings folder created.
2. Create the _.JLinkScript file in the settings folder with the following contents.

void ResetTarget(void) {
JLINK_TARGET_Halt();

}

3. Debug the project again and now it can work.

DSP_rtp_demo failure

The dsp_rtp_demo streaming fails after several minutes with timeout from the DSP side. The
issue is probably caused by the incompatibility of the codec and the new XAF version.

lwip_httpssrv_ota_wifi example fails to accept the new image on EVKMIMXRT685

After uploading the new image over https, and rebooting the board the new image starts. How-
ever, reboot starts it is not possible to accept the update and make it permanent. This issue is
specific to combination of EVKMIMXRT685 board and AW-NM191NF-uSD Wi-Fi module. Other
configurations are not affected.

Board may reset itself when running SD card related cases

Board may reset itself when running SD card related cases. However, the issue is not reproduced
if more power supply is connected.
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Log output may be mixed in shell/hfp example

When multiple tasks print the log, the serial port terminal output has the probability to appear
mixed.

LE encryption failure causes connection to fail

There can be a corner case when LE link encryption can fail. This occurs when de-
vice under test (DUT); RT Bluetooth controller here, while waiting for the response to
LL_SLAVE_FEATURES_REQ, instead receives the LL_ENC_REQ response from a remote device.

This causes deadlock scenario where DUT and remote devices are stuck waiting for response
from peer.

Connection disconnects with 7.5 ms connection interval

When wireless example works as a peripheral, the central role with 7. 5 ms connection interval
connects to the wireless example. However, when using the 6th/7th/8th central to connect the
wireless example, all the previous connections with the previous centrals are disconnected.

When wireless example works as central and the connection interval is 7.5 ms, the 4th peripheral
is not scanned.

a2dp sink demo: Noise may occur when phone plays music with other operations

Noise may occur when phone plays music with other operations.
For example:
» Switches the WIFI network of the phone when playing music

* Switches music when playing the online music

Wireless EdgeFast Bluetooth PAL

For more information, see the MCUXpresso SDK EdgeFast Bluetooth Protocol Abstraction Layer
User’s Guide.

Examples hello_world_ns, secure_faults_ns, and secure_faults_trdc_ns have incorrect li-
brary path in GUI projects

When the affected examples are generated as GUI projects, the library linking the secure and
non-secure worlds has an incorrect path set. This causes linking errors during project compila-
tion.

Examples: hello world_ns, hello world_s, secure faults ns, secure faults s, se-
cure_faults_trdc_ns, secure_faults_trdc_s

Affected toolchains: mdk, iar

Workaround: In the IDE project settings for the non-secure (_ ns) project, find the linked library
(named hello world s CMSE_lib.o, or similar, depending on the example project) and replace
the path to the library with <build_ directory>/<secure_ world_ project_ folder>/<IDE>/, replac-
ing the subdirectory names with the build directory, the secure world project name, and IDE
name.

106 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

1.6 Changelog

1.6.1 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

ACMP

[2.3.0]
* Improvements
— Expose CO register FILTER_CNT bitfield and FPR bitfield to the user.

[2.2.0]
* Improvements

— Updated feature macros for roundrobin mode, window mode, filter mode, and 3V do-
main removes.

[2.1.0]
* New Feature

— Supported the plateforms which don’t have hysteresis mode.

[2.0.6]
* Bug Fixes

— Fixed the wrong comments, the DAC value should range from 0 to 255.
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[2.0.5]
* Bug Fixes
— Fixed the out-of-bounds error of Coverity caused by missing an assert sentence to avoid
the return value of ACMP_GetInstance() exceeding the array bounds.
— Fixed the violations of MISRA C-2012 rules:
* Rule 10.1, 14.4, 16.4, 17.7.
[2.0.4]
* Bug Fixes
— Avoided changing wic bit in ACMP_SetRoundRobinPreState().
[2.0.3]

* New Features

— Added feature functions for usage of different power domains(1.8 V and 3 V). These
functions are first enabled in ULP1. They are about:

* ACMP_EnableLinkToDAC()
* ACMP_SetDiscreteModeConfig()
* ACMP_GetDefaultDiscreteModeConfig()

[2.0.2]
* Other Changes

— Changed coding style of peripheral base address from “s_acmpBases” to “s_acmpBase”.

[2.0.1]
* Bug Fixes
- Fixed bug regarding the function “ACMP_SetRoundRobinConfig”. It will not continue
execution but returns directly after disabling round robin mode.
CACHE64
[2.0.11]
* Bug Fixes
— Fixed CERT INT30-C violations: check and guarantee address plus size is equal or
smaller than UINT32_MAX.
[2.0.10]

* Improvements

— Updated CACHE64_InvalidateCacheByRange(), CACHE64_CleanCacheByRange() and
CACHE®64_CleanInvalidateCacheByRange() to support some platforms that multiple re-
gions in the memory map are remapped to create a continuous address space.

108 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

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

[2.0.8]
* Improvements

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

[2.0.7]
* Improvements

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

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

* Improvement
— Made use of FSL_FEATURE_CACHE64_CTRL_HAS_NO_WRITE_BUF feature

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

— Fixed doxygen issue.

[2.0.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.3.

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

- Fixed doxygen issue.
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[2.0.1]
* Improvements

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

[2.0.0]

 Initial version.

CASSPER

[2.2.4]
* Fix MISRA-C 2012 issue.

[2.2.3]

* Added macro into CASPER_Init and CASPER_Deinit to support devices without clock and
reset control.

[2.2.2]

* Enable hardware interleaving to RAMX0 and RAMX1 for CASPER by feature macro
FSL_FEATURE_CASPER_RAM_HW_INTERLEAVE

[2.2.1]
* Fix MISRA C-2012 issue.

[2.2.0]

» Rework driver to support multiple curves at once.

[2.1.0]
* Add ECC NIST P-521 elliptic curve.

[2.0.10]
» Tix MISRA C-2012 issue.

[2.0.9]
* Remove unused function Jac_oncurve().
 Fix ECC384 build.

[2.0.8]
* Add feature macro for CASPER_RAM_OFFSET.
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[2.0.7]
* Fix MISRA C-2012 issue.

[2.0.6]
* Bug Fixes

— Fix IAR Pa082 warning

[2.0.5]
* Bug Fixes

— Fix sign-compare warning

[2.0.4]

» For GCC compiler, enforce O1 optimize level, specifically to remove strict-aliasing option.
This driver is very specific and requires -fno-strict-aliasing.

[2.0.3]
* Bug Fixes
— Fixed the bug for KPSDK-28107 RSUB, FILL and ZERO operations not implemented in
enum _casper_operation.
[2.0.2]
* Bug Fixes
— Fixed KPSDK-25015 CASPER_MEMCPY hard-fault on LPC55xx when both source and
destination buffers are outside of CASPER_RAM.
[2.0.1]
* Bug Fixes
— Fixed the bug that KPSDK-24531 double_scalar_multiplication() result may be all ze-
roes for some specific input.
[2.0.0]

 Initial version.

CLOCK

[2.7.4]
* New feature
— Added ESPI clock selection.
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[2.7.3]
* Improvements

— Added return value for CLOCK_InitSysPfd CLOCK_InitAudioPfd.

[2.7.2]
* Bug Fixes

— Added clock name array for PUF, HashCrypt and Casper.

[2.7.1]
* Improvements

— Added lost comments for some enumerations.

[2.7.0]
* Bug Fixes
— Updated enum sys_pll_mult_t and audio_pll_mult_t to fix the supported MULT values
for PLLs.
— Supported more APIs for DSP core.
[2.6.1]

* New feature

— Added CLOCK_SetClkinFreq API.
* Other Changes

— Rmove main_clk from UTICK,WWDTO0/1 clock attach define.
* Bug Fixes

— Fixed violations of MISRA C-2012 rules.

[2.6.0]

* API change
— Added enableLowPower parameter in CLOCK_EnableSysOscClk().
— Added id parameter in CLOCK_GetSdioClkFreq().

* Other Changes
— Fixed C++ build errors.
— Added sdiol and flexcommS6,7 clock support.
— Added syspll pfd clock dividers define.
— Updated register access per the B0 header file’s change.

— Added assert in CLOCK_SetFRGClock(), the FRG DIV should be always set to OXFF ac-
cording to User Manual.
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[2.5.0]
* New feature

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

[2.4.1]
* Bug Fixes
— Avoided waiting REQFLAG when divider configured to HALT in CLOCK_SetCIkDiv().
[2.4.0]

* Modify Audio PLL mult parameter range.
* Update get mclk_in api.

[2.3.0]
* New feature
— Adding Deinit PLL&PFD API.
* API change
— Add delay_us parameter in CLOCK_EnableSysOscClk()

[2.2.0]
» Update I3C and SDIO clock get APIL
* Modify wwdt clock API name.

[2.1.1]

» Update PLL initialization function.

[2.1.0]
* New feature

— Adding new API CLOCK DelayAtLeastUs() implemented by DWT to allow users set de-
lay in unit of microsecond.

[2.0.5]
* Clean up 3 USB clock enable APIs;

[2.0.4]
* New feature
— add get mclk_in api.
* Bug Fixes

— The Systick clock value should not be divided except choose main clock.
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[2.0.3]
* Update according to UM 0.7.

[2.0.2]

* some minor fixes.

[2.0.0]

* initial version.

COMMON

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

[2.5.0]
* New Features

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

[2.4.3]
* Improvements

- Enable irgs that mount under irgsteer interrupt extender.

[2.4.2]
* Improvements

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

[2.4.1]
¢ Improvements

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

[2.4.0]
* New Features
— Added EnableIRQWithPriority, IRQ_SetPriority, and IRQ_ClearPendingIRQ for ARM.
— Added MSDK_EnableCpuCycleCounter, MSDK_GetCpuCycleCount for ARM.
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[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 platformes.
[2.3.0]

* Improvements

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

[2.2.10]
* Bug Fixes
— Fixed the ATOMIC macros build error in cpp files.

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

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

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

— Added atomic modification macros.

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

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

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

[2.2.3]
* New Features

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

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

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

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

* New Features

— Moved SDK_DelayAtLeastUs function from clock driver to common driver.

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

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

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

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

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

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

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

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

[2.0.0]

« Initial version.

CRC

[2.1.1]
» Fix MISRA issue.
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[2.1.0]
* Add CRC_WriteSeed function.

[2.0.2]
» Fix MISRA issue.

[2.0.1]

* Fixed KPSDK-13362. MDK compiler issue when writing to WR_DATA with -O3 optimize for
time.

[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.
[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.
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[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.
[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.
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LPC_DMA

[2.5.3]
* Improvements

— Add assert in DMA_SetChannelXferConfig to prevent XFERCOUNT value overflow.

[2.5.2]
* Bug Fixes

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

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

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

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

* Improvements

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

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

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

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

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

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

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

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

[2.2.4]
* Bug Fixes

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

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

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

— Added API DMA_SubmitChannelDescriptor to support ping pong transfer.

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

[2.2.2]
* Bug Fixes

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

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

*

DMA_InstallDescriptorMemory.
DMA_SubmitChannelTransfer.
DMA_SetChannelConfigValid.

% DMA_DoChannelSoftwareTrigger.
* DMA_LoadChannelTransferConfig.

*

*

[2.0.1]
* Improvements

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

[2.0.0]

 Initial version.

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

* New Features

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

* Improvements
— Added new apis DMIC_ResetChannelDecimator/DMIC_EnableChannelGlobalSync/DMIC_DisableChanr

[2.2.1]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 14.4, 17.7, 10.4, 10.3, 10.8, 14.3.

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

[2.1.1]
* Improvements
— Added feature FSL, FEATURE_DMIC_HAS_NO_IOCFG for IOCFG register.

[2.1.0]
* New Features

— Added API DMIC_EnbleChannellnterrupt/DMIC_EnbleChannelDma to replace API
DMIC_SetOperationMode.

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

[2.0.5]
* Improvements

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

[2.0.4]
* Bug Fixes

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

[2.0.2]
* New Features

— Supported more channels in driver.

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

[2.0.0]

 Initial version.

DMIC_DMA

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

[2.4.0]
* Bug Fixes

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

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

[2.3.0]
» Refer DMIC driver change log 2.0.1 to 2.3.0

DSP

[2.1.1]

» Tixed Misra issue.
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[2.1.0]
* Allowed multiple calls to DSP_Init.

* Removed DSP clock gate operation.

[2.0.1]
» Update DSP Init&Deinit function.

[2.0.0]

« initial version.

FLEXCOMM

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

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

[2.0.1]
* Improvements

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

[2.0.0]

 Initial version.

FLEXSPI

[2.8.0]
* Bug Fixes

— Introduced the disableAhbReadResume field in the flexspi_config_t structure to pro-
vide control over the AHBCR[RESUMEDISABLE] register bhit.

— Implemented a workaround for hardware erratum ERR052733 by setting the default
value of disableAhbReadResume to true.

— Fixed issue in FLEXSPI_ TransferHandleIRQ where the transfer completion was incor-
rectly signaled despite pending read/write operations.

* New Features

— Introduced a new function(FLEXSPI_ UpdateAhbBuffersSettings) that allows users to
update the AHB buffer configuration after the FLEXSPI module has been initialized
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[2.7.0]
* New Features

— Added new API to support address remapping.

[2.6.4]
* Improvements

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

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

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

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

[2.5.1]
* Bugfixes
- Fixed handling of W1C bits in the INTR register
— Removed FIFO resets from FLEXSPI_CheckAndClearError

— FLEXSPI_TransferBlocking is observing IPCMDDONE and then fetches the final status
of the transfer

— Fixed issue that FLEXSPI2_DriverIRQHandler not defined.
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[2.5.0]
* Improvements
— Supported word un-aligned access for write/read blocking/non-blocking API functions.
— Fixed dead loop issue in DLL update function when using FRO clock source.
— Fixed violations of the MISRA C-2012 Rule 10.3.

[2.4.0]
* Improvements

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

— Supported new column address shift feature for external memory.

[2.3.5]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 14.2.
[2.3.4]
* Bug Fixes
— Updated flexspi_config t structure and FlexSPI Init to support new feature
FSL_FEATURE_FLEXSPI_HAS_NO_MCRO_CONBINATION.
[2.3.3]
* Bug Fixes
— Removed feature FSL_FEATURE_FLEXSPI DQS_DELAY PS for DLL delay setting.
Changed to use feature FSL_FEATURE_FLEXSPI_DQS_DELAY_MIN to set slave delay tar-
get as 0 for DLL enable and clock frequency higher than 100MHz.
[2.3.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 8.4, 8.5, 10.1, 10.3, 10.4, 11.6 and 14.4.
[2.3.1]
* Bug Fixes

— Wait for bus to be idle before using it as access to external flash with new setting in
FLEXSPI_SetFlashConfig() APIL

— Fixed the potential buffer overread and Tx FIFO overwrite issue in
FLEXSPI_WriteBlocking.
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[2.3.0]
* New Features

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

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

uration.
[2.2.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3 and 10.4.
— Updated _flexspi_command from named enumerator into anonymous enumerator.
[2.2.1]
* Bug Fixes

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

— Fixed IAR build warning Pe167.

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

[2.2.0]
* Bug Fixes

- Fixed flag name typos: KFLEXSPI_IpTxFifoWatermarkEmpltyFlag to
KkFLEXSPI_IpTxFifoWatermarkEmptyFlag; KFLEXSPI IpCommandExcutionDoneFlag
to KFLEXSPI_IpCommandExecutionDoneFlag.

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

— Fixed FLSHCR2[ARDSEQID] field clean issue.

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

— Updated flexspi_flags_t structure to support new feature
FSL_FEATURE_FLEXSPI_HAS_INTEN_AHBBUSERROREN.

[2.1.1]

* Improvements

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

— Added software workaround for ERR011377 in FLEXSPI_SetFlashConfig; added some
delay after DLL lock status set to ensure correct data read/write.
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[2.1.0]
* New Features

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

— Added reset peripheral operation in FLEXSPI_Init if required.

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

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

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

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

[2.0.1]
* Bug Fixes

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

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

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

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

— Updated eDMA API FLEXSPI_TransferEDMA.

1.6. ChangeLog 129



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.0.0]

 Initial version.

FLEXSPI DMA Driver

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

[2.2.0]
* Bug Fixes
— Fixed violations of the MISRA C-2012 Rule 10.1, 10.3.
* New Features
— Updated name of FLEXSPI_TransferGetTransferCountDMA APIL

[2.1.1]
* New Features
— Updated driver to support feature FSL_FEATURE_FLEXSPI_DMA_MULTIPLE_DES.

[2.1.0]
* Bug Fixes

— Updated enumaration flexspi_dma_transfer_nsize_t and remove the unsupported
items.

* New Features

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

[2.0.0]

 Initial version.

FMEAS

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

[2.1.0]

* Updated “FMEAS_GetFrequency”,”FMEAS_StartMeasure”,”FMEAS_IsMeasureComplete”
API and add definition to match ASYNC_SYSCON.
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[2.0.0]

* Initial version ported from LPCOpen.

GPIO

[2.1.7]
* Improvements

— Enhanced GPIO_PinlInit to enable clock internally.

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

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

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

[2.1.3]
* Improvements

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

[2.1.2]
* Improvements

— Removed deprecated APIs.

[2.1.1]
* Improvements
— APIinterface changes:

* Refined naming of APIs while keeping all original APIs, marking them as depre-
cated. Original APIs will be removed in next release. The mainin change is updat-
ing APIs with prefix of _PinXXX() and _PorortXXX
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[2.1.0]
* New Features
— Added GPIO initialize API.

[2.0.0]

 Initial version.

HASHCRYPT

[2.0.0]

 Initial version.

[2.0.1]
* Supported loading AES key from unaligned address.

[2.0.2]

* Supported loading AES key from unaligned address for different compiler and core vari-
ants.

[2.0.3]
* Remove SHA512 and AES ICB algorithm definitions

[2.0.4]
* Add SHA context switch support

[2.1.0]
» Update the register name and macro to align with new header.

* Fixed the sign-compare warning in hashcrypt_load_data.

[2.1.1]
» Fix MISRA C-2012.

[2.1.2]
* Support loading AES input data from unaligned address.

[2.1.3]
* Fix MISRA C-2012.
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[2.1.4]

* Fix context switch cannot work when switching from AES.

[2.1.5]

* Add data synchronization barrier inside hashcrypt_sha_ldm_stm_16_words() to prevent
possible optimization issue.

[2.2.0]
* Add AES-OFB and AES-CFB mixed IP/SW modes.

[2.2.1]

* Add data synchronization barrier inside hashcrypt_sha_ldm_stm_16_words() prevent com-
piler from reordering memory write when -O2 or higher is used.

[2.2.2]

* Add data synchronization barrier inside hashcrypt_sha_ldm_stm_16_words() to fix opti-
mization issue

[2.2.3]

* Added check for size in hashcrypt_aes_one_block to prevent overflowing COUNT field in
MEMCTRL register, if its bigger than COUNT field do a multiple runs.

[2.2.4]

* In all HASHCRYPT AES_xx functions have been added setting CTRL_MODE bitfield to 0 after
processing data, which decreases power consumption.

[2.2.5]

* Add data synchronization barrier and instruction synchronization barrier inside
hashcrypt_sha_process_message_data() to fix optimization issue

[2.2.6]

* Add data synchronization barrier inside HASHCRYPT SHA Update() and
hashcrypt_get_data() function to fix optimization issue on MDK and ARMGCC release
targets

[2.2.7]

» Add data synchronization barrier inside HASHCRYPT_SHA_Update() to fix optimization is-
sue on MCUX IDE release target

[2.2.8]

* Unify hashcrypt hashing behavior between aligned and unaligned input data
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[2.2.9]
* Add handling of set ERROR bit in the STATUS register

[2.2.10]

* Fix missing error statement in hashcrypt_save_running_hash()

[2.2.11]

» Fix incorrect SHA-256 calculation for long messages with reload

[2.2.12]

* Fix hardfault issue on the Keil compiler due to unaligned memcpy() input on some opti-
mization levels

[2.2.13]

* Added function hashcrypt_seed_prng() which loading random number into PRNG_SEED
register before AES operation for SCA protection

[2.2.14]

* Modify function hashcrypt_get_data() to prevent issue with unaligned access

[2.2.15]

* Add wait on DIGEST BIT inside hashcrypt_sha_one_block() to fix issues with some optimiza-
tion flags

[2.2.16]

* Add DSB instruction inside hashcrypt_sha_ldm_stm_16_words() to fix issues with some op-
timization flags

I2C

[2.3.3]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 10.1.

— Fixed issue that if master only sends address without data during I2C interrupt trans-
fer, address nack cannot be detected.
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[2.3.2]
* Improvement
— Enable or disable timeout option according to enableTimeout.
* Bug Fixes
— Fixed timeout value calculation error.

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

[2.3.1]
* Improvement

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

* Bug Fixes

— Fixed bug in I12C_SlaveEnable that the slave enable/disable should not affect the other
register bits.

[2.3.0]
* Improvement

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

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

[2.2.0]
* New Features

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

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

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

* Bug Fixes

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

[2.1.0]
* Bug Fixes

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

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

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

[2.0.8]
* Bug Fixes
— Fixed I2C_MasterSetBaudRate issue that MSTSCLLOW and MSTSCLHIGH are incorrect
when MSTTIME is odd.
[2.0.7]
* Bug Fixes
— Two dividers, CLKDIV and MSTTIME are used to configure baudrate. According to
reference manual, in order to generate 400kHz baudrate, the clock frequency after
CLKDIV must be less than 2mHz. Fixed the bug that, the clock frequency after CLKDIV
may be larger than 2mHz using the previous calculation method.
— Fixed MISRA 10.1 issues.
— Fixed wrong baudrate calculation when feature FSL,_ FEATURE_I2C_PREPCLKFRG_8MHZ
is enabled.
[2.0.6]
* New Features
— Added master timeout self-recovery support for feature
FSL_FEATURE_I2C_TIMEOUT_RECOVERY.
* Bug Fixes

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

[2.0.5]
* Bug Fixes
- Fixed wrong assignment for datasize in 12C_InitTransferStateMachineDMA.

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

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

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

* Improvements

— Rounded up the calculated divider value in 12C_MasterSetBaudRate.
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[2.0.4]
* Improvements
— Updated the I2C_WATI_TIMEOUT macro to unified name I2C_RETRY_TIMES

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

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

[2.0.3]
* Improvements
— Unified the component full name to FLEXCOMM I2C(DMA/FREERTOS) driver.

[2.0.2]
* Improvements
— In slave IRQ:
1. Changed slave receive process to first set the I2C_SLVCTL_SLVCONTINUE_MASK to
acknowledge the received data, then do data receive.
2. Improved slave transmit process to set the I2C_SLVCTL_SLVCONTINUE_MASK im-
mediately after writing the data.
[2.0.1]

* Improvements

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

[2.0.0]

 Initial version.
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[2.3.2]
* Bug Fixes

- Fixed warning for comparison between pointer and integer.

[2.3.1]
* Bug Fixes

— Updated the value of TX/RX software transfer state machine after transfer contents are
submitted to avoid race condition.
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[2.3.0]
* Improvements

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

— Added api I2S_EmptyTxFifo to support blocking flush tx fifo.

— Updated api 12S_TransferAbortDMA by removed the blocking flush tx fifo from this
function.

* Bug Fixes

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

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

* Improvements

— Added feature FSL._FEATURE_FLEXCOMM_INSTANCE_I2S_SUPPORT_SECONDARY_CHANNELn
for the SOC has parts of instance support secondary channel.

* Bug Fixes

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

[2.2.0]
* Improvements
— Added 8/16/24 bits mono data format transfer support in I12S driver.
— Added new apis I12S_SetBitClockRate.
* Bug Fixes
— Fixed the PA082 build warning.
— Fixed the sign-compare warning.

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

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

[2.1.0]
* Improvements

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

— Used a feature to control PDMDATA instead of I12S_CFG1_PDMDATA.

— Added member bytesPerFrame in i2s_dma_handle_t, used for DMA transfer width con-
figure, instead of using sizeof(uint32_t) hardcode.
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— Used the macro provided by DMA driver to define the I12S DMA descriptor.
* Bug Fixes

— Fixed the issue that 12S DMA driver always generated duplicate callback.

[2.0.3]
* New Features

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

[2.0.2]
* New Features
— Added ENABLE_IRQ handle after register I12S interrupt handle.

[2.0.1]
* Improvements
— Unified the component full name to FLEXCOMM I2S (DMA) driver.

[2.0.0]

¢ Initial version.

I2S_DMA

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

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

[2.3.1]
» Refer I2S driver change log 2.0.1 to 2.3.1

I3C

[2.14.1]
* Improvements

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

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

— Deleted duplicated busy check in I3C_MasterStart function.

[2.13.1]
* Bug Fixes

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

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

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

[2.13.0]

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

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

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

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

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

[2.12.0]
* Improvements

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

* Bug Fixes

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

[2.11.1]
* Bug Fixes

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

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

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

[2.10.8]
* Improvements

- Support more instances.

[2.10.7]
* Improvements

— Fixed the potential compile warning.

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

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

[2.10.4]
* Improvements

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

[2.10.3]
* Improvements

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

[2.10.2]
* Bug Fixes

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

* New features
— Added I3C extended IBI data support.

[2.9.0]
* Improvements

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

[2.8.2]
* Improvements

— Fixed the build warning due to armgcc strict check.

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

* Improvements

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

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

* Fixed the CCM problem in file fsl_i3c.c.

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

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

— I3C_GetIBIType
— I3C_GetIBIAddress
— I3C_SlaveCheckAndClearError

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

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

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

[2.5.4]

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

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

[2.5.3]

* Updated driver for new feature FSL_FEATURE_I3C_HAS_NO_SCONFIG_BAMATCH and
FSL_FEATURE_I3C_HAS_NO_SCONFIG_IDRAND.

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

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

[2.5.1]

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

[2.5.0]

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

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

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

* Improvements

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

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

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

[2.2.0]
* Bug Fixes

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

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

[2.0.0]

« Initial version.

I3C_DMA

[2.1.8]
* Bug Fixes

— Updated the logic to handle Rx termination and complete event to adapt different sit-
uation.

* Improvements

— Added the MCTRLDONE flag check after STOP request to ensure the completion of
whole transfer operation.

[2.1.7]
* Bug Fixes
— Fixed the issue to use subaddress to read/write data with RT500/600 DMA.
[2.1.6]

* Improvements

- Added the FSL_FEATURE_I3C_HAS_NO_MASTER_DMA_WDATA_REG to select the cor-
rect register to write data based on specific Soc.
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[2.1.5]
* New features
— Supported I3C HDR-DDR transfer with DMA.
* Improvements
— Added workaround for RT500/600 I3C DMA transfer.

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

— Used linked DMA to transfer all I3C subaddress and data without handling of interme-
diate states, simplifying code logic.

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

[2.1.4]
* Improvements

— Used linked DMA transfer to reduce the latency between DMA transfers previous data

and the END byte.
[2.1.3]
* Bug Fixes
— Fixed the MISRA issue rule 10.4, 11.3.
[2.1.2]
* Bug Fixes
— Fixed the issue that I3C slave send the last byte data without using the END type regis-
ter.
[2.1.1]
* Bug Fixes
— Fixed MISRA issue rule 9.1.
[2.1.0]

* Improvements

— Deleted legacy IBI data request code.

[2.0.1]
* Bug Fixes
— Fixed issue that bus STOP occurs when Tx FIFO still takes data.
* Improvements

— Fixed the build warning due to armgcc strict check.
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[2.0.0]

 Initial version.

IAP
[2.1.3]
* Bug Fixes
— Fixed misra issue.
[2.1.2]
* Bug Fixes
— Fixed some macro undefined issue.
— Put IAP_FlexspiNorInit API into RAM.
[2.1.1]
* Bug Fixes
— Fixed misra issue.
[2.1.0]

* New Features
— Added IAP_RunBootLoader() API

[2.0.2]
* Bug Fixes

— Fixed doxygen issue.

[2.0.1]
* Bug Fixes

— Minor update for MISRA issue fix.

[2.0.0]

« Initial version.

INPUTMUX

[2.0.9]
* Improvements

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

— Modify the API base type from INPUTMUX_Type to void.
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[2.0.8]
* Improvements

— Updated a feature macro usage for function INPUTMUX_EnableSignal.

[2.0.7]
* Improvements

— Release peripheral from reset if necessary in init function.

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

[2.0.5]
* Bug Fixes

— Fixed build error because some devices has no sct.

[2.0.4]
* Bug Fixes

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

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

[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.

IOPCTL

[2.0.0]

 Initial version.
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LPADC

[2.9.3]
* Improvements

— Add timeout for while loop code.

[2.9.2]
* Improvements
— Fixed CERT-C issues.

[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.
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[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.

[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.
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[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 APIs to get/set calibration value.

[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.
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[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.

[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.
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[2.0.0]

 Initial version.

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

* Improvements

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

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

— Fixed the wrong count value assertion in MRT_StartTimer API.

[2.0.2]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 10.4.

[2.0.1]
¢ Added control macro to enable/disable the RESET and CLOCK code in current driver.

[2.0.0]

« Initial version.

MU

[2.2.0]
* New Features
— Added API MU_GetRxStatusFlags.

[2.1.3]
* Improvements

— Release peripheral from reset if necessary in init function.
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[2.1.2]
* Bug Fixes

— Fixed issue that MU_GetInstance() is defined but never used.

[2.1.1]
* Bug Fixes

— Fixed general interrupt comment typo.

[2.1.0]
* Improvements

— Added new enum mu_msg_reg_index_t.

[2.0.7]
* Bug Fixes
— Fixed MU_GetInterruptsPending bug that can not get general interrupt status.
[2.0.6]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.
[2.0.5]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 14.4, 15.5.
[2.0.4]

* Improvements

— Improved for the platforms which don’t support reset assert interrupt and get the other
core power mode.

[2.0.3]
* Bug fixes
— MISRA C-2012 issue fixed.
* Fixed rules, containing: rule-10.3, rule-14.4, rule-15.5.
[2.0.2]

* Improvements
— Added support for MIMX8MQX.

154 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.0.1]
* Improvements
— Added support for MCIMX7Ux_M4.

[2.0.0]

 Initial version.

OSTIMER

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

[2.2.3]
* Improvements

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

[2.2.2]
* Improvements

— Support devices with different OSTIMER instance name.

[2.2.1]
* Improvements

— Release peripheral from reset if necessary in init function.

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

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

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

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

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

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

* Improvements
— Added support for OSTIMERO

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

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

[2.0.0]

« Initial version.

OTFAD
[2.1.4]
* Bug fixes
— Fixed MISRA 2012 issue: 10.1.
[2.1.3]
* Bug fixes
— Fixed the error that waiting for both FLEXSPI AHB idle and SEQ idle.
[2.1.2]
* Bug fixes

— Fixed MISRA 2012 issue: 10.4.
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[2.1.1]
* Improvements:
— Hided some bits in CR and SR registers for selected platforms.

— Fixed doxygen issues.

[2.1.0]
* Improvements:

— Used boolean type to define 1-bit field concepts.

[2.0.0]

« Initial version.

PINT
[2.2.0]
* Fixed
— Fixed the issue that clear interrupt flag when it’s not handled. This causes events to be
lost.
* Changed
— Used one callback for one PINT instance. It’s unnecessary to provide different callbacks
for all PINT events.
[2.1.13]

* Improvements
— Added instance array for PINT to adapt more devices.

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

[2.1.12]
* Bug Fixes

— Fixed coverity issue.

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

[2.1.10]
* New Features

— Added the driver support for MCXN10 platform with combined interrupt handler.
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[2.1.9]
* Bug Fixes
- Fixed MISRA-2012 rule 8.4.

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

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

[2.1.6]
* Bug Fixes
— Fixed the bug of not enabling common pint clock when enabling security pint clock.
[2.1.5]
* Bug Fixes
— Fixed issue for MISRA-2012 check.
# Fixed rule 10.1 rule 10.3 rule 10.4 rule 10.8 rule 14.4.
— Changed interrupt init order to make pin interrupt configuration more reasonable.
[2.1.4]

* Improvements

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

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

— Bug Fixes

* Fixed build issue caused by incorrect macro definitions.

[2.1.3]
* Bug fix:

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

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

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

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

— Fixed PINT driver c++ build error and remove index offset operation.
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[2.1.2]
* Improvement:
— Improved way of initialization for SECPINT/PINT in PINT _Init API.

[2.1.1]
* Improvement:

— Enabled secure pint interrupt and add secure interrupt handle.

[2.1.0]

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

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

[2.0.1]
* Bug fix:
— Updated PINT driver to clear interrupt only in Edge sensitive.
[2.0.0]

« Initial version.

POWER

[2.5.0]
* New feature

— Added new API POWER_PmicPowerModeSelectControl() to allow users changing
VDD1V8 and VDDCore state for various PMIC modes.

[2.4.0]
* New feature

— Added new API POWER_SetVddCoreSupplySrc(), POWER_SetPmicCoreSupplyFunc()
and POWER_SetVoltageForFreq() to allow users set VDDCORE voltage using a unified
API with minimum volatage value.

[2.3.2]
* Bug Fixes
— Fixed MISRA issue in function POWER_GetLibVersion.
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[2.3.1]
* Bug Fixes
— Fixed the return value of function countPartitionSwitches.
[2.3.0]

* API change: POWER_SetLdoVoltageForFreq()
— Changed power_part_temp_range_t. 70C->85C.
— Added parameter power_volt_op_range_t.
— Changed main clock freq parameter to cpu clock freq.
— Added return value to indicate success or failure.
* Optimization
— Turn on all memory partitions simultaneously on deep sleep wakeup to save time.

* Release in source code instead of in library.

[2.2.1]
* Exposed POWER_DisableLVD() and POWER_RestoreLVD() APIs in header.
* Added PMIC_VDDCORE_RECOVERY_TIME_IGNORE macro for

POWER_UpdatePmicRecoveryTime() API.
* Adjusted main frequency table for SetXXXVoltageForFreq() API to match latest BO data.

[2.2.0]
* Added parameter to POWER_SetLdoVoltageForFreq to specify part temperature range.

[2.1.0]
» Updated power library implementation for BO.
* Added POWER_SetLvdFallingTripVoltage() APIL.
* Added POWER_GetLvdFallingTripVoltage() APL
* Added POWER_UpdatePmicRecoveryTime() API.

[2.0.3]
» Updated PD_bits per the BO header file’s change.

[2.0.2]
* Added POWER_SetPadVolRange() API

[2.0.1]
* Add POWER_UpdateOscSettlingTime() API to set on-board system osc settling time.
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[2.0.0]

« initial version.

POWERQUAD

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

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

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

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

[2.0.5]
* Improvements

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

[2.0.4]
* Improvements

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

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

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

— Fixed vector function pipeline issue.

[2.0.1]
* Bug Fixes

— Fixed build error in C++ mode.
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[2.0.0]

 Initial version.

PUF

[2.2.0]
* Add support for kPUF_KeySlot4.
* Add new PUF_ClearKey() function, that clears a desired PUF internal HW key register.

[2.1.6]

* Changed wait time in PUF_Init(), when initialization fails it will try PUF_Powercycle() with
shorter time. If this shorter time will also fail, initialization will be tried with worst case
time as before.

[2.1.5]

* Use common SDK delay in puf wait_usec().

[2.1.4]

* Replace register uint32_t ticksCount with volatile uint32_t ticksCount in puf_wait_usec() to
prevent optimization out delay loop.

[2.1.3]
» Fix MISRA C-2012 issue.

[2.1.2]

* Update: Add automatic big to little endian swap for user (pre-shared) keys destinated to
secret hardware bus (PUF key index 0).

[2.1.1]
» Fix ARMGCC build warning .

[2.1.0]
* Align driver with PUF SRAM controller registers on LPCXpresso55s16.

» Update initizalition logic .

[2.0.3]
* Fix MISRA C-2012 issue.
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[2.0.2]
* New feature:
— Add PUF configuration structure and support for PUF SRAM controller.
* Improvements:

— Remove magic constants.

[2.0.1]
* Bug Fixes:
— Fixed puf_wait_usec function optimization issue.
[2.0.0]

 Initial version.

RESET
[2.2.1]
* Bug Fiexs
— Added peripheral reset array for MU.
[2.2.0]

* Improvements
— Add RESET_ReleasePeripheralReset API.

[2.1.3]
* Bug Fixes
— Added peripheral reset array for CASPER, PUF, HashCrypt, RNG.
[2.1.2]
* Bug Fixes
— Fixed typo in _RSTCTL_RSTn enumeration’s comment.
[2.1.1]
* Bug Fixes
— Fixed MISRA C-2012 rule 10.6 and rule 16.4.
[2.1.0]

» Updated register access per the BO header file’s change.
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[2.0.4]
* Add SDIO1 and Flexcomm6,7 support.

[2.0.3]
* Rename RSTCTRL to RSTCTL.

[2.0.2]
* Update according to UM 0.7.

[2.0.1]

» Update component full name to “Reset Driver”.

[2.0.0]

« initial version.

RTC

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

[2.1.3]
* Bug Fixes

— Fixed issue that RTC_GetWakeupCount may return wrong value.

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

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

164 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.1.0]
* Bug Fixes

— Created new APIs for the RTC driver.
* RTC_EnableTimer
% RTC_EnableWakeUpTimerInterruptFromDPD
* RTC_EnableAlarmTimerInterruptFromDPD
% RTC_EnableWakeupTimer
* RTC_GetEnabledWakeupTimer
* RTC_SetSecondsTimerMatch
* RTC_GetSecondsTimerMatch
* RTC_SetSecondsTimerCount
* RTC_GetSecondsTimerCount

— deprecated legacy APIs for the RTC driver.
* RTC_StartTimer
* RTC_StopTimer
* RTC_EnableInterrupts
* RTC_DisableInterrupts
* RTC_GetEnabledInterrupts

[2.0.0]

 Initial version.

SCTIMER

[2.5.1]
* Bug Fixes

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

[2.5.0]
* Improvements

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

[2.4.9]
* Improvements

— Supported platforms which don’t have system level SCTIMER reset.
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[2.4.8]
* Bug Fixes
— Fixed the issue that the SCTIMER_UpdatePwmDutycycle() can’t writes MATCH_H bit
and RELOADn_H.
[2.4.7]
* Bug Fixes
— Fixed the issue that the SCTIMER_UpdatePwmDutycycle() can’t configure 100% duty
cycle PWM.
[2.4.6]
* Bug Fixes
— Fixed the issue where the H register was not written as a word along with the L register.
— Fixed the issue that the SCTIMER_SetCOUNTValue() is not configured with high 16 bits
in unify mode.
[2.4.5]
* Bug Fixes
— Fix SCT_EV_STATE_STATEMSKn macro build error.
[2.4.4]
* Bug Fixes
— Fix MISRA C-2012 issue 10.8.
[2.4.3]
* Bug Fixes
- Fixed the wrong way of writing CAPCTRL and REGMODE registers in SC-
TIMER_SetupCaptureAction.
[2.4.2]
* Bug Fixes
— Fixed SCTIMER_SetupPwm 100% duty cycle issue.
[2.4.1]
* Bug Fixes
— Fixed the issue that MATCHn_H bit and RELOADn_H bit could not be written.
[2.4.0]
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[2.3.0]
* Bug Fixes

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

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

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

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

— Add SCTIMER_SetupEventActiveDirection API to configure event activity direction.

— Update SCTIMER_StartTimer/SCTIMER_StopTimer API to support start/stop low
counter and high counter at the same time.

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

— Update APIs to make it meaningful.
4% SCTIMER_SetEventInState
% SCTIMER_ClearEventInState
* SCTIMER_GetEventInState

[2.2.0]
* Improvements

— Updated for 16-bit register access.

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

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

* Improvements

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

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

— Deprecated legacy APIs for the RTC driver.
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% SCTIMER_SetupNextStateAction

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

* Improvements

— Updated the register and macro names to align with the header of devices.

[2.1.0]
* Bug Fixes
— Fixed issue where SCT application level Interrupt handler function is occupied by SCT
driver.
— Fixed issue where wrong value for INSYNC field inside SCTIMER_Init function.
— Fixed issue to change Default value for INSYNC field inside SCTIMER_GetDefaultConfig.
[2.0.1]

* New Features

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

[2.0.0]

 Initial version.

SEMAA42

[2.1.0]
* New Features

— Added SEMA42_BUSY_POLL_COUNT parameter to prevent infinite polling loops in
SEMAA42 operations.

— Added timeout mechanism to all polling loops in SEMA42 driver code.
* Improvements

— Updated SEMA42_Lock function to return status_t instead of void for better error han-
dling.

— Enhanced documentation to clarify timeout behavior and return values.

[2.0.4]
* Improvements

— Release peripheral from reset if necessary in init function.
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[2.0.3]

* Improvements

— Changed to implement SEMA42_ILock base on SEMA42_TryLock.

[2.0.2]
* Bug Fixes
— Fixed violations of the MISRA C-2012 rules 17.7.

[2.0.1]

* Bug Fixes

— Fixed violations of the MISRA C-2012 rules 10.3, 10.4, 14.4, 18.1.

[2.0.0]

 Initial version.

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

* Improvements
— Changed SPI_DUMMYDATA to 0x00.

[2.3.0]

* Update version.

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

[2.2.1]
* Bug Fixes
— Fixed MISRA 2012 10.4 issue.
— Added code to clear FIFOs before transfer using DMA.
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[2.2.0]
* Bug Fixes
— Fixed bug that slave gets stuck during interrupt transfer.
[2.1.1]

* Improvements

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

— Fixed MISRA 10.1, 5.7 issues.

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

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

[2.0.4]
* Bug Fixes

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

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

* Improvements

— Rounded up the calculated divider value in SPI_MasterSetBaud.

[2.0.3]
* Improvements
— Added “SPI_FIFO_DEPTH(base)” with more definition.

[2.0.2]
* Improvements
— Unified the component full name to FLEXCOMM SPI(DMA/FREERTOS) driver.
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[2.0.1]

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

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

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

[2.0.0]

 Initial version.

SPI_DMA

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

[2.2.0]
* Improvements

— Supported dataSize larger than 1024 data transmit.

TRNG

[2.0.18]
* Bug fix:

— TRNG health checks now done in software on RT5xx and RT6xx.

[2.0.17]
* New features:
— Add support for RT700.

[2.0.16]
* Improvements:

— Added support for Dual oscillator mode.

[2.0.15]
* Other changes:

— Changed TRNG_USER_CONFIG_DEFAULT_XXX values according to latest reccomended
by design team.
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[2.0.14]
* New features:
— Add support for RW610 and RW612.

[2.0.13]
* Bug fix:

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

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

[2.0.12]
* Bug fix:

- For KW34A4 _SERIES, KW35A4_SERIES, KW36A4_SERIES set
TRNG_USER_CONFIG_DEFAULT_OSC_DIV to kTRNG_RingOscDiv8.

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

[2.0.10]
* Bug Fix:

— Fixed doxygen issues.

[2.0.9]
* Bug Fix:

— Fix HIS_CCM metrics issues.

[2.0.8]
* Bug fix:

— For K32L2A41A_SERIES set TRNG_USER_CONFIG_DEFAULT OSC_DIV to
KkTRNG_RingOscDiv4.

[2.0.7]
* Bug fix:
— Fix MISRA 2004 issue rule 12.5.

[2.0.6]
* Bug fix:

- For KW35Z4_SERIES set TRNG_USER_CONFIG_DEFAULT_OSC_DIV to
KTRNG_RingOscDiv8.
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[2.0.5]
* Improvements:

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

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

* Improvements:

— update TRNG_Init to restart new entropy generation.

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

* New features:

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

— Changed default OSCDIV for K81 to divide by 2.

[2.0.0]

 Initial version.

USART

[2.8.5]
* Bug Fixes
— Fixed race condition during call of USART_EnableTxDMA and USART_EnableRxDMA.

[2.8.4]
* Bug Fixes

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

* New Features

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

— Added new rx timeout configuration item in usart_config_t.

— Added API USART_SetRxTimeoutConfig for rx timeout configuration.
* Improvements

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

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

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

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

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

* New Features

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

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

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

* Bug Fixes

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

[2.4.0]
* New Features

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

* Bug Fixes
— Fixed MISRA 10.4 violation.

[2.3.1]
* Bug Fixes

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

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

* Improvements

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

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

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

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

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

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

1.6. ChangeLog 175



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

— Added timeout mechanism when waiting for certain states in transfer driver.
* Bug Fixes
— Fixed MISRA 10.1 issues.

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

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

[2.1.1]
* Improvements

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

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

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

[2.1.0]
* New Features

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

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

[2.0.3]
* New Features

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

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

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

 Initial version.

USART_DMA

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

USDHC

[2.8.5]
* Improvements
— Enable the driver to be AARCH64 compatible.

[2.8.4]
* Improvements
— Add feature macro FSL_FEATURE_USDHC_HAS NO_VS18.

[2.8.3]
* Improvements

— Improved api USDHC_EnableAutoTuningForCmdAndData to adapt to new bit field
name for USDHC_VEND_SPEC2 register.

[2.8.2]
* Improvements
— Added feature macro FSL_FEATURE_USDHC_HAS_NO_VOLTAGE_SELECT.

[2.8.1]
* Bug Fixes
— Fixed violations of MISRA C-2012 rule 11.9.
[2.8.0]

* Improvements

— Fixed the mmc boot transfer failed issue which is caused by the Dma complete inter-
rupt not enabled.

— Marked api USDHC_AdjustDelayForManualTuning as deprecated and added new api
USDHC_SetTuingDelay/USDHC_GetTuningDelayStatus.

— Improved the manual tuning flow accroding to specification.

— Added memory address conversion to support buffers which could only be accessed
using alias address by non-core masters.

— Fixed violations of MISRA C-2012 rule 10.4.
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[2.7.0]
* Improvements

— Added api USDHC_TransferScatterGatherADMANonBlocking to support scatter gather
transfer.

— Added feature FSL_FEATURE_USDHC_REGISTER_HOST_CTRL_CAP_HAS_NO_RETUNING_TIME_COUN"
for re-tuning time counter field in HOST_CTRL_CAP register.

* Bug Fixes
— Fixed violations of MISRA C-2012 rule 11.9, 10.1, 10.3, 10.4, 8.4.

[2.6.0]
* Improvements

— Added api USDHC_SetStandardTuningCounter to support adjust tuning counter of
Standard tuning.

[2.5.1]
* Improvements
— Used different status code for command and data interrupt callback.

— Added cache line invalidate for receive buffer in driver IRQ handler to fix CM7 specu-
lative access issue.

[2.5.0]
* Improvements

— Added new api USDHC_SetStrobeDIllOverride for HS400 strobe dll override mode delay
taps configurations.

— Corrected the STROBE DLL configurations sequence.

[2.4.0]
* Improvements
— Added feature macro for read/write burst length.
* Disabled redundant interrupt per different transfer request.

* Disabled interrupt and reset command/data pointer in handle when transfer com-
pletes.

* Bug Fixes

— Fixed violations of MISRA C-2012 rule 11.9, 15.7, 4.7, 16.4, 10.1, 10.3, 10.4, 11.3, 14.4,
10.6,17.7,16.1, 16.3.

— Fixed PA082 build warning.

— Fixed logically dead code Coverity issue.

178 Chapter 1. MIMXRT685-EVK



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

[2.3.0]
* Improvements
— Added USDHC_SetDataConfig API to support manual tuning.

— Removed the limitaion that source clock must be bigger than the target in function
USDHC_SetSdClock by using source clock frequency as target directly.

— Added peripheral reset in USDHC_Init function.

— Added tuning reset support in function USDHC_Reset function.

[2.2.8]
* Bug Fixes
- Fixed out-of bounds write in function USDHC_ReceiveCommandResponse.
[2.2.7]

* Improvements

— Added API USDHC_GetEnabledInterruptStatusFlags and used in  US-
DHC_TransferHandleIRQ.

— Removed useless member interruptFlags in usdhc_handle_t.

[2.2.6]
* Improvements
— Added address align check for ADMA descriptor table address.

— Changed USDHC_ADMA1_DESCRIPTOR_MAX_LENGTH_PER_ENTRY to (65536-4096) to
make sure the data address is 4KB align for a transfer which need more than one
ADMA1 descriptor.

[2.2.5]
* Bug Fixes
— Fixed MDK 66-D warning.

[2.2.4]
* Bug Fixes

— Fixed issue that real clock frequency wss mismatched with target clock frequency,
which was caused by an incorrect prescaler calculation.

* New Features

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

[2.2.3]
* Bug Fixes
— Fixed issue where AMDA did not disable with DMAEN clear.
* Improvements

— Improved set clock function to check the output frequency range.
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— Dynamic set SDCLKFS during DDR enable or disable.

[2.2.2]
¢ Improvements

— Improved read transfer cache maintain operation, combined clean, and invalidated
them into one function.

[2.2.1]
* Bug Fixes
— Disabled the invalidate cache operation for tuning.
[2.2.0]

* Improvements

— Improved USDHC to support MMC boot feature.

[2.1.3]
* Bug Fixes
— Fixed MISRA issue.

[2.1.2]
* Bug Fixes
— Fixed Coverity issue.

— Added base address and userData parameter for all callback functions.

[2.1.1]
* Improvements
— Added cache maintain operation.
— Added timeout status check for the DATA transfer which ignore error.
— Added feature macro for SDR50/SDR104 mode.

— Removed useless IRQ handler from different platforms.

[2.1.0]
* Improvements
— Integrated tuning into transfer function.
— Added strobe DLL feature.
— Added enableAutoCommand23 in data structure.

— Removed enable card clock function because the controller would handle the clock
on/off.
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[2.0.0]

 Initial version.

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

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

[2.0.1]

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

[2.0.0]

 Initial version.

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

* Improvements

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

[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.
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[2.0.0]

 Initial version.

1.7 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.

MIMXRT685S

1.8 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.

1.8.1 Multicore

Multicore SDK

1.8.2 MCU Boot

mCUbOOt_OpEHSOUI‘CE

1.8.3 elIQ
eiq
1.8.4 FreeMASTER

freemaster

1.8.5 AWS IoT

AWS IoT

1.8.6 NXP Wi-Fi

Wi-Fi, Bluetooth, 802.15.4

1.8.7 FreeRTOS

FreeRTOS

1.7. Driver API Reference Manual
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1.8.8 Wireless EdgeFast Bluetooth PAL

edgefast_bluetooth

1.8.9 1wIP

lwIP

1.8.10 File systemFatfs

FatFs

1.8.11 DSP Audio Streamer

Xtensa Audio Framework (XAF)
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MIMXRT685S

2.1 ACMP: Analog Comparator Driver

void ACMP_ Init(CMP_Type *base, const acmp_config_t *config)
Initializes the ACMP.

The default configuration can be got by calling ACMP_GetDefaultConfig().
Parameters
* base — ACMP peripheral base address.
* config — Pointer to ACMP configuration structure.
void ACMP_ Deinit(CMP_Type *base)
Deinitializes the ACMP.
Parameters
* base — ACMP peripheral base address.

void ACMP__GetDefaultConfig(acmp_config_t *config)
Gets the default configuration for ACMP.

This function initializes the user configuration structure to default value. The default value
are:

Example:

config->enableHighSpeed = false;
config->enablelnvertOutput = false;
config->useUnfilteredOutput = false;
config->enablePinOut = false;
config->enableHysteresisBothDirections = false;
config->hysteresisMode = kACMP __hysteresisMode0;

Parameters
* config — Pointer to ACMP configuration structure.

void ACMP_ Enable(CMP_Type *base, bool enable)
Enables or disables the ACMP.

Parameters
* base — ACMP peripheral base address.
* enable — True to enable the ACMP.
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void ACMP__EnableLinkToDAC(CMP_Type *base, bool enable)
Enables the link from CMP to DAC enable.

When this bit is set, the DAC enable/disable is controlled by the bit CMP_CO[EN] instead of
CMP_C1[DACEN].

Parameters
* base — ACMP peripheral base address.
* enable — Enable the feature or not.

void ACMP_ SetChannelConfig(CMP_Type *base, const acmp_channel_config_t *config)
Sets the channel configuration.

Note that the plus/minus mux’s setting is only valid when the positive/negative port’s input
isn’t from DAC but from channel mux.

Example:

acmp__channel config_t configStruct = {0};
configStruct.positivePortInput = kKACMP_ PortInputFromDAC;
configStruct.negativePortInput = kACMP_ PortInputFromMux;

configStruct. minusMuxInput = 1U;
ACMP__SetChannelConfig(CMPO, &configStruct);

Parameters
* base — ACMP peripheral base address.
* config — Pointer to channel configuration structure.

void ACMP_ EnableDMA(CMP_Type *base, bool enable)
Enables or disables DMA.

Parameters
* base — ACMP peripheral base address.
* enable — True to enable DMA.

void ACMP_ EnableWindowMode(CMP_Type *base, bool enable)
Enables or disables window mode.

Parameters
* base — ACMP peripheral base address.
* enable — True to enable window mode.

void ACMP_ SetFilterConfig(CMP_Type *base, const acmp_filter_config_t *config)
Configures the filter.
The filter can be enabled when the filter count is bigger than 1, the filter period is greater

than 0 and the sample clock is from divided bus clock or the filter is bigger than 1 and the
sample clock is from external clock. Detailed usage can be got from the reference manual.

Example:

acmp_filter__config_t configStruct = {0};
configStruct.filterCount = 5U;
configStruct.filterPeriod = 200U;
configStruct.enableSample = false;
ACMP__SetFilterConfig(CMPO, &configStruct);

Parameters

* base — ACMP peripheral base address.
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* config — Pointer to filter configuration structure.
void ACMP_SetDACConfig(CMP_Type *base, const acmp_dac_config_t *config)
Configures the internal DAC.

Example:

acmp_ dac_ config_t configStruct = {0};
configStruct.referenceVoltageSource = kKACMP__VrefSourceVinl;
configStruct. DACValue = 20U;

configStruct.enableOutput = false;

configStruct.workMode = kKACMP__ DACWorkLowSpeedMode;
ACMP__SetDACConfig(CMPO0, &configStruct);

Parameters
* base — ACMP peripheral base address.

* config — Pointer to DAC configuration structure. “NULL” is for disabling the
feature.

void ACMP__SetRoundRobinConfig(CMP_Type *base, const acmp_round_robin_config_t *config)
Configures the round robin mode.

Example:

acmp_ round_ robin_ config_t configStruct = {0};
configStruct.fixedPort = kKACMP__FixedPlusPort;
configStruct.fixedChannelNumber = 3U;
configStruct.checkerChannelMask = 0xF7U;
configStruct.sampleClockCount = 0U;
configStruct.delayModulus = 0U;

ACMP _SetRoundRobinConfig(CMPO, &configStruct);

Parameters
* base — ACMP peripheral base address.

* config — Pointer to round robin mode configuration structure. “NULL” is
for disabling the feature.

void ACMP__SetRoundRobinPreState(CMP_Type *base, uint32_t mask)
Defines the pre-set state of channels in round robin mode.

Note: The pre-state has different circuit with get-round-robin-result in the SOC even though
they are same bits. So get-round-robin-result can’t return the same value as the value are
set by pre-state.

Parameters
* base — ACMP peripheral base address.

* mask — Mask of round robin channel index. Available range is chan-
nel0:0x01 to channel7:0x80.

static inline uint32_t ACMP__GetRoundRobinStatusFlags(CMP_Type *base)
Gets the channel input changed flags in round robin mode.

Parameters
* base — ACMP peripheral base address.

Returns
Mask of channel input changed asserted flags. Available range is chan-
nel0:0x01 to channel7:0x80.
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void ACMP__ClearRoundRobinStatusFlags(CMP_Type *base, uint32_t mask)
Clears the channel input changed flags in round robin mode.

Parameters
* base — ACMP peripheral base address.

* mask — Mask of channel index. Available range is channel0:0x01 to chan-
nel7:0x80.

static inline uint32_t ACMP_ GetRoundRobinResult(CMP_Type *base)
Gets the round robin result.

Note that the set-pre-state has different circuit with get-round-robin-result in the SOC even
though they are same bits. So ACMP_GetRoundRobinResult() can’t return the same value
as the value are set by ACMP_SetRoundRobinPreState.

Parameters
* base — ACMP peripheral base address.

Returns
Mask of round robin channel result. Available range is channel0:0x01 to chan-
nel7:0x80.

void ACMP_ Enablelnterrupts(CMP_Type *base, uint32_t mask)
Enables interrupts.

Parameters
* base — ACMP peripheral base address.
* mask — Interrupts mask. See “_acmp_interrupt_enable”.

void ACMP_ DisableInterrupts(CMP_Type *base, uint32_t mask)
Disables interrupts.

Parameters
* base — ACMP peripheral base address.
* mask — Interrupts mask. See “_acmp_interrupt_enable”.

uint32_t ACMP_ GetStatusFlags(CMP_Type *base)
Gets status flags.

Parameters
* base — ACMP peripheral base address.

Returns
Status flags asserted mask. See “_acmp_status_flags”.

void ACMP__ ClearStatusFlags(CMP_Type *base, uint32_t mask)
Clears status flags.

Parameters
* base — ACMP peripheral base address.
* mask — Status flags mask. See “_acmp_status_flags”.

void ACMP_ SetDiscreteModeConfig(CMP_Type *base, const acmp_discrete_mode_config t
*config)

Configure the discrete mode.
Configure the discrete mode when supporting 3V domain with 1.8V core.

Parameters
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* base — ACMP peripheral base address.

* config -  Pointer to configuration  structure. See
“acmp_discrete_mode_config_t”.

void ACMP_ GetDefaultDiscreteModeConfig(acmp_discrete_mode_config t *config)
Get the default configuration for discrete mode setting.

Parameters

* config — Pointer to configuration structure to be restored with the setting
values.

FSL ACMP_DRIVER VERSION
ACMP driver version 2.3.0.

enum _ acmp_ interrupt_ enable
Interrupt enable/disable mask.

Values:

enumerator kACMP__ OutputRisingInterruptEnable
Enable the interrupt when comparator outputs rising.

enumerator kACMP_ OutputFallingInterruptEnable
Enable the interrupt when comparator outputs falling.

enumerator kACMP_ RoundRobinInterruptEnable
Enable the Round-Robin interrupt.

enum _acmp_ status_ flags
Status flag mask.

Values:

enumerator kACMP__ OutputRisingEventFlag
Rising-edge on compare output has occurred.
enumerator kACMP_ OutputFallingEventFlag
Falling-edge on compare output has occurred.
enumerator kACMP_ OutputAssertEventFlag
Return the current value of the analog comparator output.
enum _ acmp_ offset__mode
Comparator hard block offset control.

If OFFSET level is 1, then there is no hysteresis in the case of positive port input crossing
negative port input in the positive direction (or negative port input crossing positive port
input in the negative direction). Hysteresis still exists for positive port input crossing neg-
ative port input in the falling direction. If OFFSET level is 0, then the hysteresis selected by
acmp_hysteresis_mode_t is valid for both directions.

Values:

enumerator kACMP__ OffsetLevel0
The comparator hard block output has level 0 offset internally.

enumerator kACMP_ OffsetLevell
The comparator hard block output has level 1 offset internally.

enum _acmp_ hysteresis__mode
Comparator hard block hysteresis control.

See chip data sheet to get the actual hysteresis value with each level.
Values:
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enumerator kACMP__ HysteresisLevel0
Offset is level 0 and Hysteresis is level 0.

enumerator kACMP_ HysteresisLevell
Offset is level 0 and Hysteresis is level 1.
enumerator kACMP__ HysteresisLevel2
Offset is level 0 and Hysteresis is level 2.
enumerator kACMP__ HysteresisLevel3
Offset is level 0 and Hysteresis is level 3.
enum _acmp_ reference_voltage source
CMP Voltage Reference source.
Values:
enumerator kACMP_ VrefSourceVinl
Vin1 is selected as resistor ladder network supply reference Vin.
enumerator kACMP__ VrefSourceVin2
Vin2 is selected as resistor ladder network supply reference Vin.
enum _ acmp_ port_input
Port input source.
Values:
enumerator kACMP_ PortInputFromDAC
Port input from the 8-bit DAC output.
enumerator kACMP_ PortInputFromMux
Port input from the analog 8-1 mux.
enum _acmp_ fixed port
Fixed mux port.
Values:
enumerator kKACMP_ FixedPlusPort
Only the inputs to the Minus port are swept in each round.
enumerator kKACMP_ FixedMinusPort
Only the inputs to the Plus port are swept in each round.
enum _ acmp_ dac_ work mode
Internal DAC’s work mode.
Values:
enumerator kACMP__DACWorkLowSpeedMode
DAC is selected to work in low speed and low power mode.
enumerator kACMP__ DACWorkHighSpeedMode
DAC is selected to work in high speed high power mode.
typedef enum _acmp_offset_mode acmp_ offset_ mode_ t
Comparator hard block offset control.

If OFFSET level is 1, then there is no hysteresis in the case of positive port input crossing
negative port input in the positive direction (or negative port input crossing positive port
input in the negative direction). Hysteresis still exists for positive port input crossing neg-
ative port input in the falling direction. If OFFSET level is 0, then the hysteresis selected by
acmp_hysteresis_mode_t is valid for both directions.
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typedef enum _acmp_hysteresis_mode acmp__hysteresis_mode_t
Comparator hard block hysteresis control.

See chip data sheet to get the actual hysteresis value with each level.

typedef enum _acmp_reference_voltage_source acmp_ reference_ voltage_source_t
CMP Voltage Reference source.

typedef enum _acmp_port_input acmp_ port_ input_ t
Port input source.

typedef enum _acmp_fixed_port acmp_ fixed port_t
Fixed mux port.

typedef enum _acmp_dac_work_mode acmp_dac_work mode_ t
Internal DAC’s work mode.

typedef struct _acmp_config acmp_ config_t
Configuration for ACMP.

typedef struct _acmp_channel_config acmp_ channel config_t
Configuration for channel.

The comparator’s port can be input from channel mux or DAC. If port input is from channel
mugx, detailed channel number for the mux should be configured.

typedef struct _acmp_filter_config acmp_ filter_config_t
Configuration for filter.

typedef struct _acmp_dac_config acmp_ dac_ config_t
Configuration for DAC.

typedef struct _acmp_round_robin_config acmp_ round_ robin__config_t
Configuration for round robin mode.

typedef struct _acmp_discrete_mode_config acmp__ discrete_mode_ config_t
Configuration for discrete mode.

CMP_CO0_CFx_MASK
The mask of status flags cleared by writing 1.

CMP_C1_CHNn_MASK
CMP_C2_CHnF_ MASK

struct _acmp_ config
#include <fsl_acmp.h> Configuration for ACMP.

Public Members
acmp_offset_mode_t offsetMode
Offset mode.
acmp_hysteresis_mode_t hysteresisMode
Hysteresis mode.

bool enableHighSpeed
Enable High Speed (HS) comparison mode.

bool enableInvertOutput
Enable inverted comparator output.
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bool useUnfilteredOutput
Set compare output(COUT) to equal COUTA(true) or COUT(false).

bool enablePinOut
The comparator output is available on the associated pin.

struct _acmp_ channel config
#include <fsl_acmp.h> Configuration for channel.

The comparator’s port can be input from channel mux or DAC. If port input is from channel
mugx, detailed channel number for the mux should be configured.

Public Members
acmp_port_input_t positivePortInput
Input source of the comparator’s positive port.

uint32_t plusMuxInput
Plus mux input channel(0~7).

acmp_port_input_t negativePortInput
Input source of the comparator’s negative port.

uint32_t minusMuxInput
Minus mux input channel(0~7).

struct _acmp_ filter_config
#include <fsl_acmp.h> Configuration for filter.

Public Members
bool enableSample
Using external SAMPLE as sampling clock input, or using divided bus clock.

uint32_t filterCount

Filter Sample Count. Available range is 1-7, 0 would cause the filter disabled.
uint32_t filterPeriod

Filter Sample Period. The divider to bus clock. Available range is 0-255.

struct _acmp_ dac_ config
#include <fsl_acmp.h> Configuration for DAC.

Public Members

acmp_reference_voltage_source_t referenceVoltageSource
Supply voltage reference source.

uint32_t DACValue
Value for DAC Output Voltage. Available range is 0-255.

bool enableOutput
Enable the DAC output.

struct _acmp_round_ robin_ config
#include <fsl_acmp.h> Configuration for round robin mode.
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Public Members
acmp_fixed_port_t fixedPort
Fixed mux port.

uint32_t fixedChannelNumber
Indicates which channel is fixed in the fixed mux port.

uint32_t checkerChannelMask

Mask of checker channel index. Available range is channel0:0x01 to channel7:0x80 for
round-robin checker.

uint32_t sampleClockCount
Specifies how many round-robin clock cycles(0~3) later the sample takes place.

uint32_t delayModulus
Comparator and DAC initialization delay modulus.

struct _acmp_ discrete_ mode_ config
#include <fsl_acmp.h> Configuration for discrete mode.

Public Members
bool enablePositiveChannelDiscreteMode
Positive Channel Continuous Mode Enable. By default, the continuous mode is used.

bool enableNegativeChannelDiscreteMode
Negative Channel Continuous Mode Enable. By default, the continuous mode is used.

2.2 CACHE: CACHE Memory Controller

uint32_t CACHE64 GetInstance(CACHE64_POLSEL_Type *base)
Returns an instance number given peripheral base address.

Parameters
* base — The peripheral base address.

Returns
CACHEG64_POLSEL instance number starting from O.

uint32_t CACHE64_ GetInstanceByAddr(uint32_t address)
brief Returns an instance number given physical memory address.

param address The physical memory address.

Returns
CACHE64_CTRL instance number starting from 0.

status_t CACHE64_ Init(CACHE64_POLSEL_Type *base, const cache64 config t *config)
Initializes an CACHE®64 instance with the user configuration structure.

This function configures the CACHE64 module with user-defined settings. Call the
CACHEG64_GetDefaultConfig() function to configure the configuration structure and get the
default configuration.

Parameters
* base — CACHE64_POLSEL peripheral base address.

* config — Pointer to a user-defined configuration structure.
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Return values
kStatus Success — CACHEG64 initialize succeed

void CACHEG4_ GetDefaultConfig(cache64_config_t *config)
Gets the default configuration structure.

This function initializes the CACHE64 configuration structure to a default value. The default
values are first region covers whole cacheable area, and policy set to write back.

Parameters
* config — Pointer to a configuration structure.

void CACHE64_ EnableCache(CACHE64_CTRL_Type *base)
Enables the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHE64_ DisableCache(CACHE64_CTRL_Type *base)
Disables the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHE64_ InvalidateCache(CACHE64_CTRL_Type *base)
Invalidates the cache.

Parameters
* base —- CACHE64_CTRL peripheral base address.

void CACHE64_ InvalidateCacheByRange(uint32_t address, uint32_t size_byte)
Invalidates cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
¢ address — The physical address of cache.
* size_byte — size of the memory to be invalidated, should be larger than 0.

void CACHE64_ CleanCache(CACHE64_CTRL_Type *base)
Cleans the cache.

Parameters
* base — CACHE64_CTRL peripheral base address.

void CACHE64_ CleanCacheByRange(uint32_t address, uint32_t size_byte)
Cleans cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
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¢ address — The physical address of cache.
* size_byte — size of the memory to be cleaned, should be larger than 0.

void CACHEG4_CleanInvalidateCache(CACHE64_CTRL_Type *base)
Cleans and invalidates the cache.

Parameters
* base — CACHE64_CTRL peripheral base address.

void CACHE64_ CleanInvalidateCacheByRange(uint32_t address, uint32_t size_byte)
Cleans and invalidate cache by range.

Note: Address and size should be aligned to “CACHE64_LINESIZE_BYTE”. The startAddr
here will be forced to align to CACHE64_LINESIZE_BYTE if startAddr is not aligned. For the
size_byte, application should make sure the alignment or make sure the right operation
order if the size_byte is not aligned.

Parameters
* address — The physical address of cache.

* size_byte — size of the memory to be Cleaned and Invalidated, should be
larger than 0.

void CACHEG64_EnableWriteBuffer(CACHE64_CTRL_Type *base, bool enable)
Enables/disables the write buffer.

Parameters
* base — CACHE64_CTRL peripheral base address.

* enable — The enable or disable flag. true - enable the write buffer. false -
disable the write buffer.

static inline void ICACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates instruction cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL_FEATURE_CACHEG64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.
* size_byte — size of the memory to be invalidated, should be larger than 0.

static inline void DCACHE_ InvalidateByRange(uint32_t address, uint32_t size_byte)
Invalidates data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL._FEATURE_CACHE64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.
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Parameters
* address — The physical address.
* size_byte — size of the memory to be invalidated, should be larger than 0.

static inline void DCACHE_ CleanByRange(uint32_t address, uint32_t size_byte)
Clean data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL._FEATURE_CACHE64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cacheline size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.
* size_ byte — size of the memory to be cleaned, should be larger than 0.

static inline void DCACHE _ CleanInvalidateByRange(uint32_t address, uint32_t size_byte)
Cleans and Invalidates data cache by range.

Note: Address and size should be aligned to CACHE64_LINESIZE_BYTE due to the cache
operation unit FSL_FEATURE_CACHEG64_CTRL_LINESIZE_BYTE. The startAddr here will be
forced to align to the cache line size if startAddr is not aligned. For the size_byte, application
should make sure the alignment or make sure the right operation order if the size_byte is
not aligned.

Parameters
* address — The physical address.

* size_byte — size of the memory to be Cleaned and Invalidated, should be
larger than 0.

FSL_CACHE_DRIVER_ VERSION
cache driver version.
enum _ cache64_ policy
Level 2 cache controller way size.
Values:
enumerator kCACHEG64_ PolicyNonCacheable
Non-cacheable
enumerator kCACHEG64_ Policy WriteThrough
Write through
enumerator kCACHEG4_ Policy WriteBack
Write back
typedef enum _cache64_policy cache64 policy t
Level 2 cache controller way size.

typedef struct _cache64_config cache64_config t
CACHES64 configuration structure.
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CACHE64 LINESIZE BYTE
cache line size.

CACHE64_REGION_NUM
cache region number.

CACHE64_REGION__ALIGNMENT
cache region alignment.

struct _ cache64_ config
#include <fsl_cache.h> CACHEG64 configuration structure.

Public Members

uint32_t boundaryAddr[(3U) - 1]

< The cache controller can divide whole memory into 3 regions. Boundary address is
the FlexSPIlinternal address (start from 0) instead of system address (start from FlexSPI
AMBA base) to split adjacent regions and must be 1KB aligned. The boundary address
itself locates in upper region. Cacheable policy for each region.

2.3 CASPER: The Cryptographic Accelerator and Signal Pro-
cessing Engine with RAM sharing

2.4 casper_driver

FSL CASPER DRIVER VERSION
CASPER driver version. Version 2.2.4.

Current version: 2.2.4
Change log:
¢ Version 2.0.0
— Initial version
* Version 2.0.1

— Bug fix KPSDK-24531 double_scalar_multiplication() result may be all zeroes for
some specific input

Version 2.0.2

— Bug fix KPSDK-25015 CASPER_MEMCPY hard-fault on LPC55xx when both source
and destination buffers are outside of CASPER_RAM

Version 2.0.3

— Bug fix KPSDK-28107 RSUB, FILL and ZERO operations not implemented in enum
_casper_operation.

* Version 2.0.4

— For GCC compiler, enforce O1 optimize level, specifically to remove strict-aliasing
option. This driver is very specific and requires -fno-strict-aliasing.

Version 2.0.5
- Fix sign-compare warning.
Version 2.0.6
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- Fix IAR Pa082 warning.
* Version 2.0.7
- Fix MISRA-C 2012 issue.
* Version 2.0.8
- Add feature macro for CASPER_RAM_OFFSET.
* Version 2.0.9
— Remove unused function Jac_oncurve().
- Fix ECC384 build.
* Version 2.0.10
- Fix MISRA-C 2012 issue.
* Version 2.1.0
— Add ECC NIST P-521 elliptic curve.
* Version 2.2.0
— Rework driver to support multiple curves at once.
* Version 2.2.1
— Fix MISRA-C 2012 issue.
* Version 2.2.2

— Enable hardware interleaving to RAMX0 and RAMX1 for CASPER by feature macro
FSL_FEATURE_CASPER_RAM_HW_INTERLEAVE

* Version 2.2.3

— Added macro into CASPER _Init and CASPER_Deinit to support devices without
clock and reset control.

Version 2.2.4
— Fix MISRA-C 2012 issue.

enum _ casper__operation

CASPER operation.
Values:
enumerator kCASPER_ OpMul6464NoSum

enumerator kCASPER_ OpMul6464Sum
Walking 1 or more of | loop, doing r=a*b using 64x64=128
enumerator kCASPER_ OpMul6464FullSum
Walking 1 or more of J loop, doing c,r=r+a*b using 64x64=128, but assume inner j loop

enumerator kCASPER_ OpMul6464Reduce
Walking 1 or more of ] loop, doing c,r=r+a*b using 64x64=128, but sum all of w.

enumerator kCASPER_ OpAdd64

Walking 1 or more of | loop, doing c,r[-1]=r+a*b using 64x64=128, but skip 1st write
enumerator kCASPER,_ OpSub64

Walking add with off_AB, and in/out off_RES doing c,r=r+a+c using 64+64=65

enumerator kCASPER,_ OpDouble64

Walking subtract with off _AB, and in/out off RES doing r=r-a using 64-64=64, with last
borrow implicit if any
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enumerator kCASPER,_ OpXor64

Walking add to self with off RES doing c,r=r+r+c using 64+64=65
enumerator kCASPER__OpRSub64

Walking XOR with off AB, and in/out off RES doing r=r*a using 64/64=64

enumerator kCASPER, OpShiftLeft32
Walking subtract with off_AB, and in/out off RES using r=a-r

enumerator kCASPER_ OpShiftRight32

Walking shift left doing r1,r=(b*D)|r1, where D is 22amt and is loaded by app (off_CD
not used)

enumerator kCASPER,_ OpCopy

Walking shift right doing ,r1=(b*D)|r1, where D is 2A(32-amt) and is loaded by app
(off_CD not used) and off RES starts at MSW

enumerator kCASPER_ OpRemask
Copy from ABoff to resoff, 64b at a time

enumerator kCASPER_ OpFill
Copy and mask from ABoff to resoff, 64b at a time

enumerator kCASPER_ OpZero
Fill RESOFF using 64 bits at a time with value in A and B

enumerator kCASPER._ OpCompare
Fill RESOFF using 64 bits at a time of 0s

enumerator kCASPER_ OpCompareFast
Compare two arrays, running all the way to the end

enum _ casper_algo_t
Algorithm used for CASPER operation.

Values:

enumerator kCASPER,_ ECC_P256
ECC_P256

enumerator kCASPER_ECC_ P384
ECC_P384

enumerator kCASPER,_ ECC_P521
ECC_P521

Values:
enumerator kCASPER, RamOffset Result

enumerator kCASPER RamOffset_Base
enumerator kCASPER,_RamOffset_ TempBase
enumerator kCASPER_RamOffset_ Modulus
enumerator kCASPER_ RamOffset_ M64

typedef enum _casper_operation casper_ operation_t
CASPER operation.

typedef enum _casper._algo_t casper_algo_t
Algorithm used for CASPER operation.
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void CASPER,_ Init(CASPER_Type *base)

Enables clock and disables reset for CASPER peripheral.
Enable clock and disable reset for CASPER.

Parameters
* base — CASPER base address

void CASPER _ Deinit(CASPER_Type *base)
Disables clock for CASPER peripheral.

Disable clock and enable reset.
Parameters
* base — CASPER base address
CASPER_CP

CASPER_CP__CTRLO
CASPER_CP_CTRL1
CASPER_CP_LOADER
CASPER_ CP_STATUS
CASPER_ CP_INTENSET
CASPER_ CP_INTENCLR
CASPER_ CP_INTSTAT
CASPER_CP__AREG
CASPER_ CP_BREG
CASPER_CP_CREG
CASPER_CP_DREG
CASPER_CP_RESO
CASPER_CP_RES1
CASPER_ CP_RES2
CASPER_ CP_RES3
CASPER_CP_MASK
CASPER__CP_REMASK
CASPER_CP_LOCK
CASPER_CP_ID
CASPER_ Wr32b(value, off)
CASPER_ Wr64b(value, off)
CASPER_Rd32b(off)

N _ wordlen max
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2.5 casper_driver_pkha

void CASPER,_ ModExp(CASPER_Type *base, const uint8_t *signature, const uint8_t *pubN,

Performs

size_t wordLen, uint32_t pubE, uint8_t *plaintext)
modular exponentiation - (AAE) mod N.

This function performs modular exponentiation.

Parameters

* base — CASPER base address

* signature — first addend (in little endian format)
e pubN — modulus (in little endian format)

* wordLen — Size of pubN in bytes

* pubE — exponent

* plaintext — [out] Output array to store result of operation (in little endian
format)

void CASPER_ ecc_ init(casper_algo_t curve)
Initialize prime modulus mod in Casper memory .

Set the prime modulus mod in Casper memory and set N_wordlen according to selected

algorithm

Parameters

* curve — elliptic curve algoritm

void CASPER,_ECC_SECP256R1_Mul(CASPER_Type *base, uint32_t resX[8], uint32_t resY[8],

Performs
This funct

uint32_t X[8], uint32_t Y[8], uint32_t scalar[8])
ECC secp256r1 point single scalar multiplication.

ion performs ECC secp256r1 point single scalar multiplication [resX; resY] = scalar

* [X; Y] Coordinates are affine in normal form, little endian. Scalars are little endian. All
arrays are little endian byte arrays, uint32_t type is used only to enforce the 32-bit alignment
(0-mod-4 address).

Parameters

void CASPER

* base — CASPER base address

* resX — [out] Output X affine coordinate in normal form, little endian.
* resY — [out] Output Y affine coordinate in normal form, little endian.
¢ X - Input X affine coordinate in normal form, little endian.

* Y —Input Y affine coordinate in normal form, little endian.

* scalar — Input scalar integer; in normal form, little endian.

ECC_SECP256R1_MulAdd(CASPER_Type *base, uint32_t resX[8], uint32_t
resY[8], uint32_t X1[8], uint32_t Y1[8], uint32_t
scalar1[8], uint32_t X2[8], uint32_t Y2[8], uint32_t
scalar2[8])

Performs ECC secp256r1 point double scalar multiplication.

This function performs ECC secp256rl point double scalar multiplication [resX; resY] =
scalarl * [X1; Y1] + scalar2 * [X2; Y2] Coordinates are affine in normal form, little endian.

Scalars ar

e little endian. All arrays are little endian byte arrays, uint32_t type is used only

to enforce the 32-bit alignment (0-mod-4 address).

Parameters
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void CASPER__

* base — CASPER base address

¢ resX — [out] Output X affine coordinate.
* resY — [out] Output Y affine coordinate.
* X1 -Input X1 affine coordinate.

* Y1 -Input Y1 affine coordinate.

* scalarl — Input scalarl integer.

* X2 - Input X2 affine coordinate.

* Y2 -Input Y2 affine coordinate.

* scalar2 — Input scalar2 integer.

ECC_SECP384R1_Mul(CASPER_Type *base, uint32_t resX[12], uint32_t resY[12],
uint32_t X[12], uint32_t Y[12], uint32_t scalar[12])

Performs ECC secp384r1 point single scalar multiplication.

This function performs ECC secp384r1 point single scalar multiplication [resX; resY] = scalar
* [X; Y] Coordinates are affine in normal form, little endian. Scalars are little endian. All

arrays are

little endian byte arrays, uint32_t type is used only to enforce the 32-bit alignment

(0-mod-4 address).

Parameters

void CASPER.__

* base — CASPER base address

* resX — [out] Output X affine coordinate in normal form, little endian.
* resY — [out] Output Y affine coordinate in normal form, little endian.
* X - Input X affine coordinate in normal form, little endian.

* Y —Input Y affine coordinate in normal form, little endian.

* scalar — Input scalar integer, in normal form, little endian.

ECC_SECP384R1_MulAdd(CASPER _Type *base, uint32_t resX[12], uint32_t
resY[12], uint32_t X1[12], uint32_t Y1[12], uint32_t
scalar1[12], uint32_t X2[12], uint32_t Y2[12], uint32_t
scalar2[12])

Performs ECC secp384r1 point double scalar multiplication.

This function performs ECC secp384r1 point double scalar multiplication [resX; resY] =
scalarl * [X1; Y1] + scalar2 * [X2; Y2] Coordinates are affine in normal form, little endian.

Scalars ar

e little endian. All arrays are little endian byte arrays, uint32_t type is used only

to enforce the 32-bit alignment (0-mod-4 address).

Parameters

* base — CASPER base address

* resX — [out] Output X affine coordinate.
* resY — [out] Output Y affine coordinate.
* X1 -Input X1 affine coordinate.

* Y1 -Input Y1 affine coordinate.

* scalar]l — Input scalarl integer.

* X2 - Input X2 affine coordinate.

* Y2 - Input Y2 affine coordinate.

* scalar2 — Input scalar2 integer.
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void CASPER,_ECC_SECP521R1_Mul(CASPER_Type *base, uint32_t resX[18], uint32_t resY[18],

Performs
This funct

uint32_t X[18], uint32_t Y[18], uint32_t scalar[18])
ECC secp521r1 point single scalar multiplication.

ion performs ECC secp521r1 point single scalar multiplication [resX; resY] = scalar

* [X; Y] Coordinates are affine in normal form, little endian. Scalars are little endian. All
arrays are little endian byte arrays, uint32_t type is used only to enforce the 32-bit alignment
(0-mod-4 address).

Parameters

* base — CASPER base address

* resX — [out] Output X affine coordinate in normal form, little endian.
* resY — [out] Output Y affine coordinate in normal form, little endian.
* X —Input X affine coordinate in normal form, little endian.

* Y —Input Y affine coordinate in normal form, little endian.

* scalar — Input scalar integer; in normal form, little endian.

void CASPER,_ ECC_SECP521R1_MulAdd(CASPER_Type *base, uint32_t resX[18], uint32_t

Performs

resY[18], uint32_t X1[18], uint32_t Y1[18], uint32_t
scalar1[18], uint32_t X2[18], uint32_t Y2[18], uint32_t
scalar2[18])

ECC secp521r1 point double scalar multiplication.

This function performs ECC secp521r1 point double scalar multiplication [resX; resY] =
scalarl * [X1; Y1] + scalar2 * [X2; Y2] Coordinates are affine in normal form, little endian.

Scalars ar

e little endian. All arrays are little endian byte arrays, uint32_t type is used only

to enforce the 32-bit alignment (0-mod-4 address).

Parameters

void CASPER
void CASPER._

* base — CASPER base address

* resX — [out] Output X affine coordinate.
* resY — [out] Output Y affine coordinate.
* X1 -Input X1 affine coordinate.

* Y1 -Input Y1 affine coordinate.

* scalarl — Input scalarl integer.

* X2 —Input X2 affine coordinate.

* Y2 -Input Y2 affine coordinate.

* scalar2 — Input scalar2 integer.

ECC_equal(int *res, uint32_t *op1, uint32_t *op2)

ECC_equal_to_ zero(int *res, uint32_t *op1)

2.6 Clock Driver

enum _ clock ip_name
Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

Values:
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enumerator kCLOCK_ IpInvalid
Invalid Ip Name.

enumerator kCLOCK__ RomCtrlr
Clock gate name: RomCtrlr
enumerator kCLOCK_ PowerQuad
Clock gate name: PowerQuad
enumerator kCLOCK_ Casper
Clock gate name: Casper
enumerator kCLOCK__HashCrypt
Clock gate name: HashCrypt
enumerator kCLOCK_ Puf
Clock gate name: Puf
enumerator kCLOCK_ Rng
Clock gate name: Rng
enumerator kCLOCK_ Flexspi
Clock gate name: Flexspi
enumerator kCLOCK_ OtpCtrl
Clock gate name: OtpCtrl
enumerator kCLOCK__UsbhsPhy
Clock gate name: UsbhsPhy
enumerator kCLOCK__UsbhsDevice
Clock gate name: UsbhsDevice
enumerator kCLOCK__UsbhsHost
Clock gate name: UsbhsHost
enumerator kCLOCK_ UsbhsSram
Clock gate name: UsbhsSram
enumerator kCLOCK_Sct
Clock gate name: Sct
enumerator kCLOCK__Sdio0
Clock gate name: Sdio0
enumerator kCLOCK_Sdiol
Clock gate name: Sdiol
enumerator kCLOCK__Acmp0
Clock gate name: Acmp0
enumerator kCLOCK__Adc0O
Clock gate name: AdcO
enumerator kCLOCK__ShsGpio0
Clock gate name: ShsGpio0
enumerator kCLOCK_ Utick0
Clock gate name: UtickO

enumerator kCLOCK_Wwdt0
Clock gate name: Wwdt0

204

Chapter 2. MIMXRT685S



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

enumerator kCLOCK _FlexcommO
Clock gate name: FlexcommO

enumerator kCLOCK_Flexcomml
Clock gate name: Flexcomm1
enumerator kCLOCK_Flexcomm?2
Clock gate name: Flexcomm2
enumerator kCLOCK _Flexcomm3
Clock gate name: Flexcomm3
enumerator kCLOCK _Flexcomm4
Clock gate name: Flexcomm4
enumerator kCLOCK _Flexcommb
Clock gate name: Flexcomm5
enumerator kCLOCK Flexcomm6
Clock gate name: Flexcomm6
enumerator kCLOCK_Flexcomm?7
Clock gate name: Flexcomm?7
enumerator kCLOCK_Flexcomm14
Clock gate name: Flexcomm14
enumerator kCLOCK Flexcomm15
Clock gate name: Flexcomm15
enumerator kCLOCK_Usart0
Clock gate name: Usart0
enumerator kCLOCK_Usartl
Clock gate name: Usartl
enumerator kCLOCK_Usart2
Clock gate name: Usart2
enumerator kCLOCK_Usart3
Clock gate name: Usart3
enumerator kCLOCK_Usart4
Clock gate name: Usart4
enumerator kCLOCK_Usarth
Clock gate name: Usart5
enumerator kCLOCK_Usart6
Clock gate name: Usart6
enumerator kCLOCK_ Usart7
Clock gate name: Usart7
enumerator kCLOCK_ 12s0
Clock gate name: 12s0
enumerator kCLOCK_ 12s1
Clock gate name: 1251

enumerator kCLOCK _ 12s2
Clock gate name: 1252
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enumerator kCLOCK_ 12s3
Clock gate name: 1253

enumerator kCLOCK_ 12s4
Clock gate name: 1254
enumerator kCLOCK_ 12s5
Clock gate name: 12s5
enumerator kCLOCK_ 12s6
Clock gate name: 1256
enumerator kCLOCK_ 12s7
Clock gate name: 1257
enumerator kCLOCK_12c0
Clock gate name: 12c0
enumerator kCLOCK_I2cl
Clock gate name: I12c1
enumerator kCLOCK_ 12¢2
Clock gate name: 12¢c2
enumerator kCLOCK_12¢3
Clock gate name: 12¢3
enumerator kCLOCK_12c4
Clock gate name: 12c4
enumerator kCLOCK_12c5
Clock gate name: 12¢c5
enumerator kCLOCK_ 12c¢6
Clock gate name: 12¢c6
enumerator kCLOCK_ I2c¢7
Clock gate name: I12c7
enumerator kCLOCK_12cl5
Clock gate name: 12¢c15
enumerator kCLOCK__Spi0
Clock gate name: Spi0
enumerator kCLOCK_ Spil
Clock gate name: Spil
enumerator kCLOCK__Spi2
Clock gate name: Spi2
enumerator kCLOCK__ Spi3
Clock gate name: Spi3
enumerator kCLOCK_ Spi4
Clock gate name: Spi4
enumerator kCLOCK__Spib
Clock gate name: Spi5

enumerator kCLOCK__Spi6
Clock gate name: Spi6
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enumerator kCLOCK_ Spi7
Clock gate name: Spi7

enumerator kCLOCK__Spil4
Clock gate name: Spil4
enumerator kCLOCK_ Dmic0
Clock gate name: DmicO
enumerator kCLOCK_ OsEventTimer
Clock gate name: OsEventTimer
enumerator kCLOCK__HsGpio0
Clock gate name: HsGpioO
enumerator kCLOCK__HsGpiol
Clock gate name: HsGpiol
enumerator kCLOCK__HsGpio2
Clock gate name: HsGpio2
enumerator kCLOCK_HsGpio3
Clock gate name: HsGpio3
enumerator kCLOCK__HsGpio4
Clock gate name: HsGpio4
enumerator kCLOCK__HsGpiob
Clock gate name: HsGpio5
enumerator kCLOCK__HsGpio6
Clock gate name: HsGpio6
enumerator kCLOCK__HsGpio7
Clock gate name: HsGpio7
enumerator kCLOCK_ Crc
Clock gate name: Crc
enumerator kCLOCK__Dmac0
Clock gate name: Dmac0
enumerator kCLOCK__Dmacl
Clock gate name: Dmac1l
enumerator kCLOCK__Mu
Clock gate name: Mu
enumerator kCLOCK__Sema
Clock gate name: Sema
enumerator kCLOCK__ Freqme
Clock gate name: Freqme
enumerator kCLOCK__Ct32b0
Clock gate name: Ct32b0
enumerator kCLOCK__Ct32bl
Clock gate name: Ct32b1

enumerator kCLOCK__ Ct32b2
Clock gate name: Ct32b2

2.6. Clock Driver 207



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

enumerator kCLOCK__Ct32b3
Clock gate name: Ct32b3

enumerator kCLOCK __Ct32b4
Clock gate name: Ct32b4
enumerator kCLOCK_Rtc
Clock gate name: Rtc
enumerator kCLOCK__Mrt0
Clock gate name: Mrt0
enumerator kCLOCK_Wwdt1
Clock gate name: Wwdt1
enumerator kCLOCK_ 13c0
Clock gate name: 13c0
enumerator kCLOCK_Pint
Clock gate name: Pint

enumerator kCLOCK_ InputMux
Clock gate name: Input Mux.

enum _clock name

Clock name used to get clock frequency.
Values:
enumerator kCLOCK_ CoreSysClk

Core clock (aka HCLK)

enumerator kCLOCK_ BusClk
Bus clock (AHB/APB clock, aka HCLK)

enumerator kCLOCK_ MclkClk
MCLK, to MCLK pin

enumerator kCLOCK _ ClockOutClk
CLOCKOUT

enumerator kCLOCK__AdcClk
ADC

enumerator kCLOCK__ FlexspiClk
FLEXSPI

enumerator kCLOCK__SctClk
SCT

enumerator kCLOCK__Wdt0Clk
Watchdog0

enumerator kCLOCK_Wdt1Clk
Watchdogl

enumerator kCLOCK__ SystickClk
Systick

enumerator kCLOCK__Sdio0Clk
SDIOO
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enumerator kCLOCK_ SdiolClk
SDIO1

enumerator kCLOCK_I3c¢Clk
I3C

enumerator kCLOCK__UsbClk
USB

enumerator kCLOCK_ DmicClk
Digital Mic clock

enumerator kCLOCK_ DspCpuClk
DSP clock

enumerator kCLOCK__AcmpClk
Acmp clock

enumerator kCLOCK_FlexcommOClk
FlexcommOClock

enumerator kCLOCK__Flexcomm1Clk
Flexcomm1Clock

enumerator kCLOCK_ Flexcomm2Clk
Flexcomm2Clock

enumerator kCLOCK_ Flexcomm3Clk
Flexcomm3Clock

enumerator kCLOCK_ Flexcomm4Clk
Flexcomm4Clock

enumerator kCLOCK_ Flexcommb5Clk
Flexcomm5Clock

enumerator kCLOCK_ Flexcomm6Clk
Flexcomm6Clock

enumerator kCLOCK_ Flexcomm7Clk
Flexcomm?7Clock

enumerator kCLOCK__Flexcomm14Clk
Flexcomm14Clock

enumerator kCLOCK_ Flexcomm15Clk
Flexcomm15Clock

enum _ clock pfd

PLL PFD clock name.

Values:

enumerator kCLOCK__Pfd0
PLL PFDO

enumerator kCLOCK__Pfd1
PLL PFD1

enumerator kCLOCK__Pfd2
PLL PFD2
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enumerator kCLOCK_Pfd3
PLL PFD3

enum _clock attach id
The enumerator of clock attach Id.

Values:
enumerator kSFRO_to_ SYS_PLL
Attach SFRO to SYS_PLL.
enumerator kXTALIN_CLK_to_SYS_PLL
Attach XTALIN_CLK to SYS_PLL.
enumerator kFFRO_DIV2_ to SYS_ PLL
Attach FFRO_DIV2 to SYS_PLL.
enumerator kNONE_to_ SYS_PLL
Attach NONE to SYS_PLL.

enumerator kSFRO to AUDIO PLL
Attach SFRO to AUDIO_PLL.

enumerator kXTALIN CLK to AUDIO_ PLL
Attach XTALIN CLK to AUDIO_PLL.

enumerator kFFRO_DIV2_to_ AUDIO_ PLL
Attach FFRO_DIV2 to AUDIO_PLL.

enumerator kNONE_to  AUDIO_PLL
Attach NONE to AUDIO_PLL.

enumerator kFFRO_DIV4_to_ MAIN_CLK
Attach FFRO_DIV4 to MAIN_CLK.

enumerator kXTALIN CLK to MAIN CLK
Attach XTALIN_CLK to MAIN_CLK.

enumerator kLPOSC_to_ MAIN CLK
Attach LPOSC to MAIN_CLK.

enumerator kFFRO to  MAIN CLK
Attach FFRO to MAIN_CLK.

enumerator k<SFRO to_ MAIN CLK
Attach SFRO to MAIN_CLK.

enumerator kMAIN PLL to MAIN CLK
Attach MAIN_PLL to MAIN_CLK.

enumerator kOSC32K_to_ MAIN_ CLK
Attach OSC32K to MAIN_CLK.

enumerator kFFRO_to_ DSP_MAIN CLK
Attach FFRO to DSP_MAIN_CLK.

enumerator kXTALIN CLK to DSP_ MAIN CLK
Attach XTALIN_CLK to DSP_MAIN_CLK.

enumerator kLPOSC_to_DSP_ MAIN CLK
Attach LPOSC to DSP_MAIN_CLK.
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enumerator k<SFRO to DSP_MAIN CLK
Attach SFRO to DSP_MAIN_CLK.

enumerator kMAIN PLL to DSP MAIN CLK
Attach MAIN_PLL to DSP_MAIN_CLK.

enumerator kDSP PLL to DSP MAIN CLK
Attach DSP_PLL to DSP_MAIN_CLK.

enumerator kOSC32K_to DSP_ MAIN CLK
Attach OSC32K to DSP_MAIN_CLK.

enumerator k<SFRO to ADC CLK
Attach SFRO to ADC_CLK.

enumerator kXTALIN CLK to ADC CLK
Attach XTALIN_CLK to ADC_CLK.

enumerator kLPOSC to ADC_ CLK
Attach LPOSC to ADC_CLK.

enumerator kKFFRO_to ADC CLK
Attach FFRO to ADC_CLK.
enumerator kMAIN_PLL_to ADC_CLK
Attach MAIN_PLL to ADC_CLK.
enumerator kKAUX0 PLL_to ADC_CLK
Attach AUX0_PLL to ADC_CLK.
enumerator kAUX1 PLL_ to ADC_CLK
Attach AUX1_PLL to ADC_CLK.
enumerator kSFRO_ to_ CLKOUT
Attach SFRO to CLKOUT.
enumerator kXTALIN CLK_to CLKOUT
Attach XTALIN_CLK to CLKOUT.

enumerator kLPOSC to CLKOUT
Attach LPOSC to CLKOUT.

enumerator kFFRO_to CLKOUT
Attach FFRO to CLKOUT.

enumerator kMAIN CLK_to CLKOUT
Attach MAIN_CLK to CLKOUT.

enumerator kDSP_ MAIN_to CLKOUT
Attach DSP_MAIN to CLKOUT.

enumerator kMAIN_PLL_to CLKOUT
Attach MAIN_PLL to CLKOUT.

enumerator kAUX0_PLL_to_ CLKOUT
Attach AUX0_PLL to CLKOUT.

enumerator kDSP_ PLL_to_ CLKOUT
Attach DSP_PLL to CLKOUT.

enumerator kAUX1 PLL to CLKOUT
Attach AUX1_PLL to CLKOUT.
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enumerator kAUDIO PLL_ to CLKOUT
Attach AUDIO_PLL to CLKOUT.

enumerator kOSC32K_to CLKOUT
Attach OSC32K to CLKOUT.

enumerator kNONE to CLKOUT
Attach NONE to CLKOUT.

enumerator kMAIN_CLK_to_I3C_CLK
Attach MAIN_CLK to I3C_CLK.
enumerator kFFRO_to_ I3C_CLK
Attach FFRO to I3C_CLK.
enumerator kNONE_to_ I3C_CLK
Attach NONE to I3C_CLK.
enumerator kI3C_CLK to I3C_ TC_ CLK
Attach I3C_CLK to I3C_TC_CLK.
enumerator kLPOSC to I3C_TC_ CLK
Attach LPOSC to I3C_TC_CLK.
enumerator kNONE_ to I3C_TC CLK
Attach NONE to I3C_TC_CLK.
enumerator kLPOSC_to OSTIMER__CLK
Attach LPOSC to OSTIMER_CLK.
enumerator kOSC32K_to_ OSTIMER__CLK
Attach OSC32K to OSTIMER_CLK.
enumerator kHCLK_ to_ OSTIMER__CLK
Attach HCLK to OSTIMER_CLK.
enumerator kNONE_to OSTIMER_CLK
Attach NONE to OSTIMER_CLK.
enumerator kMAIN CLK to FLEXSPI CLK
Attach MAIN_CLK to FLEXSPI_CLK.
enumerator kMAIN PLL to FLEXSPI CLK
Attach MAIN_PLL to FLEXSPI_CLK.
enumerator kKAUX0 PLL_to FLEXSPI CLK
Attach AUX0_PLL to FLEXSPI_CLK.
enumerator kKFFRO_to FLEXSPI CLK
Attach FFRO to FLEXSPI_CLK.
enumerator kAUX1 PLL_to_ FLEXSPI CLK
Attach AUX1_PLL to FLEXSPI_CLK.
enumerator kNONE_to FLEXSPI CLK
Attach NONE to FLEXSPI_CLK.
enumerator kMAIN_CLK_to_ SCT_ CLK
Attach MAIN_CLK to SCT_CLK.

enumerator kMAIN PLL to SCT CLK
Attach MAIN_PLL to SCT_CLK.
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enumerator kAUX0 PLL to SCT CLK
Attach AUX0_PLL to SCT_CLK.

enumerator kFFRO to SCT CLK
Attach FFRO to SCT_CLK.

enumerator kAUX1 PLL to SCT CLK
Attach AUX1_PLL to SCT_CLK.

enumerator kAUDIO PLL to SCT CLK
Attach AUDIO_PLL to SCT_CLK.

enumerator kNONE to SCT CLK
Attach NONE to SCT_CLK.

enumerator kLPOSC_to_ UTICK_ CLK
Attach LPOSC to UTICK_CLK.
enumerator kNONE_ to UTICK CLK
Attach NONE to UTICK_CLK.
enumerator kLPOSC_ to WDTO0_ CLK
Attach LPOSC to WDTO_CLK.
enumerator kNONE_to WDTO0_CLK
Attach NONE to WDTO0_CLK.
enumerator kLPOSC_to_ WDT1_CLK
Attach LPOSC to WDT1_CLK.
enumerator kKkNONE_to  WDT1_CLK
Attach NONE to WDT1_CLK.
enumerator kOSC32K_ to_ 32KHZWAKE CLK
Attach OSC32K to 32KHZWAKE_CLK.
enumerator kLPOSC_DIV32_ to 32KHZWAKE_ CLK
Attach LPOSC_DIV32 to 32KHZWAKE_CLK.
enumerator kNONE_to 32KHZWAKE_ CLK
Attach NONE to 32KHZWAKE_CLK.
enumerator kMAIN_ CLK_DIV_to SYSTICK CLK
Attach MAIN_CLK_DIV to SYSTICK_CLK.
enumerator kLPOSC_to SYSTICK_ CLK
Attach LPOSC to SYSTICK_CLK.
enumerator kOSC32K_to_ SYSTICK CLK
Attach OSC32K to SYSTICK_CLK.
enumerator kSFRO_to_SYSTICK_ CLK
Attach SFRO to SYSTICK_CLK.
enumerator kNONE_to_ SYSTICK_ CLK
Attach NONE to SYSTICK_CLK.
enumerator kMAIN_CLK_to_SDIO0_CLK
Attach MAIN_CLK to SDIO0_CLK.

enumerator kMAIN PLL to_ SDIO0_ CLK
Attach MAIN PLL to SDIOO_CLK.
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enumerator kAUX0 PLL to SDIO0 CLK
Attach AUX0_PLL to SDIO0_CLK.

enumerator kFFRO to SDIO0 CLK
Attach FFRO to SDIO0_CLK.

enumerator kAUX1 PLL to SDIO0 CLK
Attach AUX1_PLL to SDIO0_CLK.

enumerator kNONE_ to_ SDIO0_ CLK
Attach NONE to SDIOO_CLK.
enumerator kMAIN_CLK_to SDIO1_CLK
Attach MAIN_CLK to SDIO1_CLK.
enumerator kMAIN_PLL_to SDIO1_CLK
Attach MAIN_PLL to SDIO1_CLK.
enumerator kAUX0 PLL_to SDIO1 CLK
Attach AUX0_PLL to SDIO1_CLK.
enumerator kKFFRO_to SDIO1_ CLK
Attach FFRO to SDIO1_CLK.
enumerator kAUX1 PLL_to_ SDIO1_CLK
Attach AUX1_PLL to SDIO1_CLK.
enumerator kNONE_to SDIO1_CLK
Attach NONE to SDIO1_CLK.
enumerator kKFFRO_to_ ESPI_CLK
Attach FFRO to ESPI_CLK.
enumerator kNONE_to ESPI_CLK
Attach NONE to ESPI_CLK.
enumerator kXTALIN CLK_to_ USB_CLK
Attach XTALIN_CLK to USB_CLK.
enumerator kMAIN_CLK_to USB_ CLK
Attach MAIN_CLK to USB_CLK.
enumerator kNONE_to USB_ CLK
Attach NONE to USB_CLK.
enumerator kKFFRO_to MCLK_CLK
Attach FFRO to MCLK_CLK.
enumerator kAUDIO _PLL_ to MCLK CLK
Attach AUDIO_PLL to MCLK_CLK.
enumerator kNONE_to  MCLK_CLK
Attach NONE to MCLK_CLK.
enumerator kSFRO_to_ DMIC__ CLK
Attach SFRO to DMIC_CLK.
enumerator kKFFRO_to_ DMIC__ CLK
Attach FFRO to DMIC_CLK.

enumerator kKAUDIO PLL to DMIC CLK
Attach AUDIO_PLL to DMIC_CLK.
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enumerator kMASTER, CLK to DMIC CLK
Attach MASTER_CLK to DMIC_CLK.

enumerator kLPOSC to DMIC CLK
Attach LPOSC to DMIC_CLK.

enumerator k32K WAKE CLK to DMIC CLK
Attach 32K WAKE_CLK to DMIC_CLK.

enumerator kNONE to DMIC CLK
Attach NONE to DMIC_CLK.

enumerator kMAIN CLK to ACMP CLK
Attach MAIN_CLK to ACMP_CLK.

enumerator k<SFRO to ACMP_CLK
Attach SFRO to ACMP_CLK.

enumerator kFFRO to ACMP_CLK
Attach FFRO to ACMP_CLK.

enumerator kAUX0 PLL to ACMP_CLK
Attach AUX0_PLL to ACMP_CLK.

enumerator kAUX1 PLL to ACMP_CLK
Attach AUX1_PLL to ACMP_CLK.

enumerator kNONE to ACMP_ CLK
Attach NONE to ACMP_CLK.

enumerator k<SFRO_to  FLEXCOMMO
Attach SFRO to FLEXCOMMO.

enumerator kFFRO_to  FLEXCOMMO
Attach FFRO to FLEXCOMMO.

enumerator kAUDIO_ PLL to FLEXCOMMO
Attach AUDIO_PLL to FLEXCOMMO.

enumerator kMASTER CLK_ to_ FLEXCOMMO
Attach MASTER_CLK to FLEXCOMMO.

enumerator kFRG to  FLEXCOMMO
Attach FRG to FLEXCOMMO.

enumerator kNONE to FLEXCOMMO
Attach NONE to FLEXCOMMO.

enumerator kSFRO_ to FLEXCOMM1
Attach SFRO to FLEXCOMM1.

enumerator kFFRO_to FLEXCOMM1
Attach FFRO to FLEXCOMM1.

enumerator kKAUDIO_ PLL to FLEXCOMM1
Attach AUDIO_PLL to FLEXCOMM1.

enumerator kMASTER CLK to FLEXCOMM1
Attach MASTER_CLK to FLEXCOMM1.

enumerator kFRG to  FLEXCOMM1
Attach FRG to FLEXCOMM1.

2.6. Clock Driver 215



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

enumerator kNONE to FLEXCOMMI1
Attach NONE to FLEXCOMM1.

enumerator k<SFRO to FLEXCOMM?2
Attach SFRO to FLEXCOMM2.

enumerator kFFRO to FLEXCOMM?2
Attach FFRO to FLEXCOMM2.

enumerator kAUDIO PLL_ to FLEXCOMM?2
Attach AUDIO_PLL to FLEXCOMM2.
enumerator kMASTER, CLK to FLEXCOMM2
Attach MASTER_CLK to FLEXCOMM2.
enumerator kFRG to FLEXCOMM2
Attach FRG to FLEXCOMM2.

enumerator kNONE to FLEXCOMM2
Attach NONE to FLEXCOMM2.

enumerator kSFRO_to FLEXCOMM3
Attach SFRO to FLEXCOMMS3.

enumerator kFFRO_to FLEXCOMM3
Attach FFRO to FLEXCOMMS3.

enumerator kAUDIO_PLL_to FLEXCOMM3
Attach AUDIO_PLL to FLEXCOMMS3.
enumerator kMASTER _CLK_ to  FLEXCOMM3
Attach MASTER_CLK to FLEXCOMM3.
enumerator kFRG_to FLEXCOMM3
Attach FRG to FLEXCOMM3.

enumerator kNONE to FLEXCOMM3
Attach NONE to FLEXCOMM3.

enumerator kSFRO_to FLEXCOMM4
Attach SFRO to FLEXCOMMA4.

enumerator kFFRO_to FLEXCOMM4
Attach FFRO to FLEXCOMM4.

enumerator kAUDIO PLL_to FLEXCOMM4
Attach AUDIO_PLL to FLEXCOMMA4.
enumerator kKMASTER_CLK_ to FLEXCOMM4
Attach MASTER_CLK to FLEXCOMMA4.
enumerator kFRG_ to FLEXCOMM4
Attach FRG to FLEXCOMMA4.

enumerator kNONE_ to FLEXCOMM4
Attach NONE to FLEXCOMMA4.

enumerator kSFRO_to  FLEXCOMM5
Attach SFRO to FLEXCOMMS5.

enumerator kFFRO_to FLEXCOMMS5
Attach FFRO to FLEXCOMMS.
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enumerator kAUDIO PLL_ to FLEXCOMMS5
Attach AUDIO_PLL to FLEXCOMMS5.

enumerator kMASTER, CLK to FLEXCOMM5
Attach MASTER_CLK to FLEXCOMMS5.
enumerator kFRG to FLEXCOMM5
Attach FRG to FLEXCOMMS5.

enumerator kNONE to FLEXCOMMS5
Attach NONE to FLEXCOMMS5.

enumerator k<SFRO to FLEXCOMMG6
Attach SFRO to FLEXCOMMS.

enumerator kFFRO to FLEXCOMMG6
Attach FFRO to FLEXCOMMS6.

enumerator kAUDIO PLL_ to FLEXCOMMSG6
Attach AUDIO_PLL to FLEXCOMMS.
enumerator kKMASTER CLK to FLEXCOMMG6
Attach MASTER_CLK to FLEXCOMMSG.
enumerator kFRG_ to_ FLEXCOMMG6
Attach FRG to FLEXCOMMS.

enumerator kNONE to FLEXCOMMG6
Attach NONE to FLEXCOMMS.

enumerator kSFRO_to  FLEXCOMM?7
Attach SFRO to FLEXCOMM?7.

enumerator kFFRO_to FLEXCOMM?7
Attach FFRO to FLEXCOMMY.

enumerator kAUDIO_PLL_ to FLEXCOMM?Y
Attach AUDIO_PLL to FLEXCOMMY.
enumerator kMASTER CLK_ to FLEXCOMMY
Attach MASTER_CLK to FLEXCOMM?7.
enumerator kFRG_to  FLEXCOMM7
Attach FRG to FLEXCOMM?Y.

enumerator kNONE to FLEXCOMM?7
Attach NONE to FLEXCOMM?7.

enumerator kSFRO_to  FLEXCOMM14
Attach SFRO to FLEXCOMM14.

enumerator kFFRO_to  FLEXCOMM14
Attach FFRO to FLEXCOMM14.

enumerator kAUDIO_PLL_to  FLEXCOMMI14
Attach AUDIO_PLL to FLEXCOMM14.

enumerator kKMASTER_CLK_to FLEXCOMMI14
Attach MASTER_CLK to FLEXCOMM14.

enumerator kFRG to  FLEXCOMM14
Attach FRG to FLEXCOMM14.
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enumerator kNONE to FLEXCOMMI14
Attach NONE to FLEXCOMM14.

enumerator k<SFRO to FLEXCOMMI15
Attach SFRO to FLEXCOMM15.

enumerator kFFRO to FLEXCOMMI15
Attach FFRO to FLEXCOMM15.

enumerator kAUDIO PLL to FLEXCOMMI15
Attach AUDIO_PLL to FLEXCOMM15.
enumerator kMASTER, CLK to FLEXCOMM15
Attach MASTER_CLK to FLEXCOMM15.
enumerator kFRG to FLEXCOMMI15
Attach FRG to FLEXCOMM15.

enumerator kNONE to FLEXCOMM15
Attach NONE to FLEXCOMM15.

enumerator kMAIN CLK_ to CTIMERO
Attach MAIN_CLK to CTIMERO.

enumerator k<SFRO to CTIMERO
Attach SFRO to CTIMERO.

enumerator kFFRO_to_CTIMERO
Attach FFRO to CTIMERO.

enumerator kAUDIO_PLL_to CTIMERO
Attach AUDIO_PLL to CTIMERO.
enumerator kMASTER _CLK_to CTIMERO
Attach MASTER_CLK to CTIMERO.
enumerator kLPOSC__to_ CTIMERO
Attach LPOSC to CTIMERO.

enumerator kNONE to CTIMERO
Attach NONE to CTIMERO.

enumerator kMAIN CLK to CTIMERI1
Attach MAIN_CLK to CTIMERI.

enumerator kSFRO_to CTIMERI1
Attach SFRO to CTIMER1.

enumerator kFFRO_to CTIMERI1
Attach FFRO to CTIMER1.

enumerator kAUDIO_PLL_to_ CTIMERI1
Attach AUDIO_PLL to CTIMER1.
enumerator kKMASTER_CLK_to CTIMERI1
Attach MASTER_CLK to CTIMERI1.
enumerator kKLPOSC_to CTIMERI1
Attach LPOSC to CTIMER1.

enumerator kNONE to CTIMERI1
Attach NONE to CTIMER1.
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enumerator kMAIN CLK to CTIMER2
Attach MAIN_CLK to CTIMER2.

enumerator k<SFRO to CTIMER2
Attach SFRO to CTIMER2.

enumerator kFFRO to CTIMER2
Attach FFRO to CTIMER2.

enumerator kAUDIO PLL to CTIMER2
Attach AUDIO_PLL to CTIMER2.
enumerator kMASTER CLK to CTIMER2
Attach MASTER_CLK to CTIMER2.
enumerator kLPOSC to CTIMER2
Attach LPOSC to CTIMER2.

enumerator kNONE to CTIMER2
Attach NONE to CTIMER2.

enumerator kMAIN CLK to CTIMER3
Attach MAIN_CLK to CTIMERS.

enumerator k<SFRO to CTIMERS3
Attach SFRO to CTIMERS.

enumerator kFFRO_to_CTIMER3
Attach FFRO to CTIMERS.

enumerator kAUDIO_PLL_to CTIMERS3
Attach AUDIO_PLL to CTIMERS3.
enumerator kMASTER _CLK_to CTIMERS3
Attach MASTER_CLK to CTIMERS.
enumerator kLPOSC_to_ CTIMER3
Attach LPOSC to CTIMERS3.

enumerator kNONE to CTIMER3
Attach NONE to CTIMERS3.

enumerator kMAIN CLK to CTIMER4
Attach MAIN_CLK to CTIMERA4.

enumerator kSFRO_to CTIMER4
Attach SFRO to CTIMERA4.

enumerator kFFRO_to CTIMER4
Attach FFRO to CTIMERA4.

enumerator kAUDIO_PLL_to CTIMER4
Attach AUDIO_PLL to CTIMERA4.
enumerator kMASTER_CLK_to CTIMER4
Attach MASTER_CLK to CTIMERA4.
enumerator kLPOSC_to_CTIMER4
Attach LPOSC to CTIMERA4.

enumerator kNONE to CTIMER4
Attach NONE to CTIMERA4.
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enum _clock div_name

Clock dividers.
Values:

enumerator kCLOCK__DivSysCpuAhbClk
Sys Cpu Ahb Clk Divider.

enumerator kCLOCK_ DivMainPIlIClk
Main PII Clk Divider.

enumerator kCLOCK_ DivDspPlIClk
Dsp Pl Clk Divider.

enumerator kCLOCK_ DivAux0PIIClk
Aux0 PII Clk Divider.

enumerator kCLOCK_DivAux1PI1Clk
Aux1 Pl Clk Divider.

enumerator kCLOCK DivP{c0Clk
PfcO Clk Divider.

enumerator kCLOCK_DivPfc1Clk
Pfc1 Clk Divider.

enumerator kCLOCK DivAdcClk
Adc Clk Divider.

enumerator kCLOCK_ DivFlexspiClk
Flexspi Clk Divider.
enumerator kCLOCK_ DivSctClk
Sct Clk Divider.

enumerator kCLOCK DivSdio0Clk
Sdio0 Clk Divider.

enumerator kCLOCK DivSdiolClk
Sdio1l Clk Divider.

enumerator kCLOCK__DivSystickClk
Systick Clk Divider.

enumerator kCLOCK_DivUsbHsFclk
Usb Hs Fclk Divider.

enumerator kCLOCK _DivAudioPlIClk
Audio P11 Clk Divider.

enumerator kCLOCK__DivAcmpClk
Acmp Clk Divider.

enumerator kCLOCK__DivClockOut
Clock Out Divider.

enumerator kCLOCK__DivDmicClk
Dmic CIk Divider.

enumerator kCLOCK__ DivDspCpuClk
Dsp Cpu Clk Divider.
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enumerator kCLOCK__DivDspRamClk
Dsp Ram Clk Divider.

enumerator kCLOCK_DivMclkClk
Mclk Clk Divider.

enumerator kCLOCK_ DivPllFrgClk
Pll Frg Clk Divider.

enumerator kCLOCK_DivI3cClk
I3c Clk Divider.

enumerator kCLOCK DivI3cTcClk
I3c Tc Clk Divider.

enumerator kCLOCK DivI3cSlowClk
I3c Slow Clk Divider.

enum _clock ffro_freq
FFRO frequence configuration.

Values:

enumerator kCLOCK __Ffro48M
48MHz FFRO clock.

enumerator kCLOCK Ffro60M
60MHz FFRO clock.

enum _sys_pll_src

SysPLL Reference Input Clock Source.

Values:

enumerator kCLOCK_ SysPlISFroClk
16MHz FRO clock

enumerator kCLOCK_SysPllXtalln
0OSC clock

enumerator kCLOCK_ SysPlIFFroDiv2
FRO48/60 div2 clock

enumerator kCLOCK_ SysPlINone
Gated to reduce power

enum _sys_ pll__mult

SysPLL Multiplication Factor.

Values:

enumerator kCLOCK_ SysPlIMult16
Divide by 16

enumerator kCLOCK__SysPlIMult17
Divide by 17

enumerator kCLOCK__SysPlIMult18
Divide by 18

enumerator kCLOCK_ SysPlIMult19
Divide by 19
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enumerator kCLOCK_ SysPlIMult20
Divide by 20

enumerator kCLOCK__SysPlIMult21
Divide by 21

enumerator kCLOCK_ SysPlIMult22
Divide by 22

enum _ audio_ pll_ src
AudioP]1l Reference Input Clock Source.
Values:

enumerator kCLOCK AudioPllISFroClk
16MHz FRO clock

enumerator kCLOCK _AudioPllXtalln
0OSC clock

enumerator kCLOCK__AudioPlIFFroDiv2
FRO48/60 div2 clock

enumerator kCLOCK _AudioPlINone
Gated to reduce power

enum _ audio_ pll_mult
AudioPll Multiplication Factor.

Values:

enumerator kCLOCK _AudioPlIMult16
Divide by 16

enumerator kCLOCK _AudioPlIMult17
Divide by 17

enumerator kCLOCK _AudioPlIMult18
Divide by 18

enumerator kCLOCK__AudioPlIMult19
Divide by 19

enumerator kCLOCK__AudioPlIMult20
Divide by 20

enumerator kCLOCK__AudioPlIMult21
Divide by 21

enumerator kCLOCK__AudioPlIMult22
Divide by 22

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_pfd clock_pfd_t
PLL PFD clock name.

typedef enum _clock_attach_id clock_ attach_id_t
The enumerator of clock attach Id.
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typedef enum _clock_div_name clock_div_name_t
Clock dividers.

typedef enum _clock_ffro_freq clock_ ffro_freq t
FFRO frequence configuration.

typedef enum _sys_pll srcsys_pll_src_t
SysPLL Reference Input Clock Source.

typedef enum _sys_pll mult sys_pll__mult_t
SysPLL Multiplication Factor.

typedef struct _clock_sys_pll config clock sys_pll config_t
PLL configuration for SYSPLL.

typedef enum _audio_pll_src audio_pll_src_t
AudioPll Reference Input Clock Source.

typedef enum _audio_pll mult audio_pll_mult_t
AudioPll Multiplication Factor.

typedef struct _clock_audio_pll_config clock__audio_pll_config_t
PLL configuration for SYSPLL.

typedef struct _clock_frg clk_config clock_frg clk_config t
PLL configuration for FRG.

volatile uint32_t g xtalFreq
External XTAL (SYSOSC) clock frequency.

The XTAL (SYSOSC) clock frequency in Hz, when the clock is setup, use the function
CLOCK SetXtalFreq to set the value in to clock driver. For example, if XTAL is 16 MHz,

CLOCK _SetXtalFreq(160000000);

volatile uint32_t g clkinFreq
External CLK_IN pin clock frequency (clkin) clock frequency.

The CLK_IN pin (clkin) clock frequency in Hz, when the clock is setup, use the function
CLOCK_SetClkinFreq to set the value in to clock driver. For example, if CLK_IN is 16 MHz,

CLOCK_SetClkinFreq(160000000);

volatile uint32_t g mclkFreq
External XTAL (SYSOSC) clock frequency.

The MCLK in (mclk_in) PIN clock frequency in Hz, when the clock is setup, use the function
CLOCK_SetMclkInFreq to set the value in to clock driver. For example, if mclk_In is 16 MHz,

CLOCK _SetMclkInFreq(160000000);

static inline void CLOCK__ EnableClock(clock_ip_name_t clk)
static inline void CLOCK_ DisableClock(clock_ip_name_t clk)
void CLOCK__AttachClk(clock_attach_id_t connection)
Configure the clock selection muxes.
Parameters
* connection —: Clock to be configured.

Returns
Nothing
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void CLOCK__SetClkDiv(clock_div_name_t div_name, uint32_t divider)

Setup peripheral clock dividers.
Parameters

e div_name —: Clock divider name

* divider —: Value to be divided. Divided clock frequency = Undivided clock

frequency / divider.

Returns
Nothing

uint32_t CLOCK_ GetFreq(clock_name_t clockName)
Return Frequency of selected clock.

Returns
Frequency of selected clock

uint32_t CLOCK__GetFRGClock(uint32_t id)
Return Input frequency for the Fractional baud rate generator.

Returns
Input Frequency for FRG

void CLOCK _SetFRGClock(const clock_frg clk_config t *config)
Set output of the Fractional baud rate generator.

Parameters
* config —: Configuration to set to FRGn clock.

static inline uint32_t CLOCK_ GetSFroFreq(void)
Return Frequency of FRO 16MHz.

Returns
Frequency of FRO 16 MHz

uint32_t CLOCK_ GetSysPllFreq(void)
Return Frequency of SYSPLL.

Returns
Frequency of SYSPLL

uint32_t CLOCK __ GetSysPfdFreq(clock_pfd_t pfd)
Get current output frequency of specific System PLL PFD.

Parameters
 pfd —: pfd name to get frequency.

Returns
Frequency of SYSPLL PFD.

uint32_t CLOCK_ GetAudioPllFreq(void)
Return Frequency of AUDIO PLL.

Returns
Frequency of AUDIO PLL

uint32_t CLOCK __GetAudioP{dFreq(clock_pfd_t pfd)
Get current output frequency of specific Audio PLL PFD.

Parameters
 pfd —: pfd name to get frequency.

Returns
Frequency of AUDIO PLL PFD.
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uint32_t CLOCK_ GetFFroFreq(void)
Return Frequency of High-Freq output of FRO.

Returns
Frequency of High-Freq output of FRO

uint32_t CLOCK__GetMainClkFreq(void)
Return Frequency of main clk.

Returns
Frequency of main clk

uint32_t CLOCK__GetDspMainClkFreq(void)
Return Frequency of DSP main clk.

Returns
Frequency of DSP main clk

uint32_t CLOCK__GetAcmpClkFreq(void)
Return Frequency of ACMP clk.

Returns
Frequency of ACMP clk

uint32_t CLOCK_ GetDmicClkFreq(void)
Return Frequency of DMIC clk.

Returns
Frequency of DMIC clk

uint32_t CLOCK __GetUsbClkFreq(void)
Return Frequency of USB clk.

Returns
Frequency of USB clk

uint32_t CLOCK_ GetSdioClkFreq(uint32_t id)
Return Frequency of SDIO clk.

Parameters
* id —: SDIO index to get frequency.

Returns
Frequency of SDIO clk

uint32_t CLOCK__ GetI3cClkFreq(void)
Return Frequency of I3C clk.

Returns
Frequency of I3C clk

uint32_t CLOCK _GetSystickClkFreq(void)
Return Frequency of systick clk.

Returns
Frequency of systick clk

uint32_t CLOCK_ GetWdtClkFreq(uint32_t id)
Return Frequency of WDT clk.

Parameters
* id —: WDT index to get frequency.

Returns
Frequency of WDT clk

2.6. Clock Driver

225



MCUXpresso SDK Documentation, Release 25.09.00-pvw1

uint32_t CLOCK_ GetMclkClkFreq(void)
Return Frequency of mclk.

Returns
Frequency of mclk clk

uint32_t CLOCK_ GetSctClkFreq(void)
Return Frequency of sct.

Returns
Frequency of sct clk

void CLOCK__EnableSysOscClk(bool enable, bool enableLowPower, uint32_t delay_us)
Enable/Disable sys osc clock from external crystal clock.

Parameters
* enable —: true to enable system osc clock, false to bypass system osc.

* enableLowPower — : true to enable low power mode, false to enable high
gain mode.

* delay_us—: Delay time after OSC power up.
static inline uint32_t CLOCK __GetXtallnClkFreq(void)
Return Frequency of sys osc Clock.

Returns
Frequency of sys osc Clock. Or CLK_IN pin frequency.

static inline uint32_t CLOCK_ GetMclkInClkFreq(void)
Return Frequency of MCLK Input Clock.

Returns
Frequency of MCLK input Clock.

static inline uint32_t CLOCK__GetLpOscFreq(void)
Return Frequency of Lower power osc.

Returns
Frequency of LPOSC

static inline uint32_t CLOCK_ GetOsc32KFreq(void)
Return Frequency of 32kHz osc.

Returns
Frequency of 32kHz osc

static inline void CLOCK_ EnableOsc32K (bool enable)
Enables and disables 32kHz osc.

Parameters
* enable —: true to enable 32k osc clock, false to disable clock

static inline uint32_t CLOCK_ GetWakeClk32KFreq(void)
Return Frequency of 32khz wake clk.

Returns
Frequency of 32kHz wake clk

static inline void CLOCK _ SetXtalFreq(uint32_t freq)
Set the XTALIN (system OSC) frequency based on board setting.

Parameters

¢ freq—: The XTAL input clock frequency in Hz.
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static inline void CLOCK_ SetClkinFreq(uint32_t freq)
Set the CLKIN (CLKIN pin) frequency based on board setting.

Parameters
* freq —: The CLK_IN pin input clock frequency in Hz.

static inline void CLOCK _SetMclkFreq(uint32_t freq)
Set the MCLK in (mclk_in) clock frequency based on board setting.

Parameters
* freq—: The MCLK input clock frequency in Hz.
uint32_t CLOCK_ GetFlexCommClkFreq(uint32_t id)
Return Frequency of Flexcomm functional Clock.
Parameters
¢ id —: flexcomm index to get frequency.

Returns
Frequency of Flexcomm functional Clock

uint32_t CLOCK_ GetCtimerClkFreq(uint32_t id)
Return Frequency of Ctimer Clock.
Parameters
* id —: ctimer index to get frequency.

Returns
Frequency of Ctimer Clock

uint32_t CLOCK_ GetClockOutClkFreq(void)
Return Frequency of ClockOut.

Returns
Frequency of ClockOut

uint32_t CLOCK__GetAdcClkFreq(void)
Return Frequency of Adc Clock.

Returns
Frequency of Adc Clock.

uint32_t CLOCK_ GetFlexspiClkFreq(void)
Return Frequency of Flexspi Clock.

Returns
Frequency of Flexspi.

void CLOCK__EnableFfroClk(clock_ffro_freq_t ffroFreq)
brief Enable FFRO 48M/60M clock. param ffroFreq : target fro frequency. return Nothing

void CLOCK_EnableSfroClk(void)
brief Enable SFRO clock. param Nothing return Nothing

void CLOCK _InitSysPll(const clock_sys_pll config_t *config)
Initialize the System PLL.

Parameters
* config —: Configuration to set to PLL.

static inline void CLOCK_ DeinitSysPll(void)
brief Deinit the System PLL. param none.
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status_t CLOCK_ InitSysPfd(clock_pfd_t pfd, uint8_t divider)
Initialize the System PLL PFD.

Note: Itisrecommended that PFD settings are kept between 12-35.

Parameters
* pfd —: Which PFD clock to enable.
¢ divider —: The PFD divider value.

Returns
kStatus_Success if successfully, kStatus_Timeout if timeout happen.

static inline void CLOCK_ DeinitSysPfd(clock_pfd_t pfd)
brief Disable the audio PLL PFD. param pfd : Which PFD clock to disable.

void CLOCK_InitAudioPll(const clock_audio_pll_config_t *config)
Initialize the audio PLL.

Parameters
* config - : Configuration to set to PLL.

static inline void CLOCK_ DeinitAudioPll(void)
brief Deinit the Audio PLL. param none.

status_t CLOCK_ InitAudioPfd(clock_pfd_t pfd, uint8_t divider)
Initialize the audio PLL PFD.

Note: Itis recommended that PFD settings are kept between 12-35.

Parameters
e pfd —: Which PFD clock to enable.
e divider —: The PFD divider value.

Returns
kStatus_Success if successfully, kStatus_Timeout if timeout happen.

static inline void CLOCK _ DeinitAudioPfd(uint32_t pfd)
brief Disable the audio PLL PFD. param pfd : Which PFD clock to disable.

void CLOCK_EnableUsbhsDeviceClock(void)
Enable USB HS device PLL clock.

This function enables USB HS device PLL clock.

void CLOCK__EnableUsbhsHostClock(void)
Enable USB HS host PLL clock.

This function enables USB HS host PLL clock.

bool CLOCK _EnableUsbHs0PhyPllClock(clock_attach_id_t src, uint32_t freq)
brief Enable USB hsOPhyPII clock.

param src USB HS clock source. param freq The frequency specified by src. retval true The
clock is set successfully. retval false The clock source is invalid to get proper USB HS clock.

FSL CLOCK DRIVER VERSION
CLOCK driver version 2.7.4.
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SDK_DEVICE_MAXIMUM_ CPU_CLOCK_FREQUENCY
CLOCK __GetCTimerClkFreq

CMP__CLOCKS
Clock ip name array for ACMP.

FLEXCOMM.__CLOCKS

Clock ip name array for FLEXCOMM.
USART CLOCKS

Clock ip name array for LPUART.

12C_CLOCKS
Clock ip name array for I2C.

I3C_CLOCKS

Clock ip name array for I3C.
SPI_CLOCKS

Clock ip name array for SPI.
FLEXI2S__CLOCKS

Clock ip name array for FLEXI2S.
UTICK__CLOCKS

Clock ip name array for UTICK.
DMIC__CLOCKS

Clock ip name array for DMIC.
CTIMER_ CLOCKS

Clock ip name array for CT32B.
GPIO_CLOCKS

Clock ip name array for GPIO.

LPADC_CLOCKS
Clock ip name array for ADC.

MRT CLOCKS

Clock ip name array for MRT.
SCT CLOCKS

Clock ip name array for SCT.
RTC_CLOCKS

Clock ip name array for RTC.
WWDT _ CLOCKS

Clock ip name array for WWDT.
CRC_CLOCKS

Clock ip name array for CRC.
USBD_CLOCKS

Clock ip name array for USBD.
DMA_CLOCKS

Clock ip name array for DMA.

PINT_CLOCKS
Clock ip name array for PINT.
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FLEXSPI CLOCKS
Clock ip name array for FLEXSPI.

CACHE64 CLOCKS
Clock ip name array for Cache64.

MU_CLOCKS
Clock ip name array for MUA.

SEMA42 CLOCKS

Clock ip name array for SEMA.
TRNG_CLOCKS

Clock ip name array for RNG.
PUF_ CLOCKS

Clock ip name array for PUFE.
HASHCRYPT_ CLOCKS

Clock ip name array for HashCrypt.
CASPER_CLOCKS

Clock ip name array for Casper.
USDHC CLOCKS

Clock ip name array for uSDHC.
OSTIMER_ CLOCKS

Clock ip name array for OSTimer.
POWERQUAD_ CLOCKS

Clock ip name array for Powerquad.
CLK_GATE_REG_OFFSET_SHIFT

Clock gate name used for CLOCK_EnableClock/CLOCK_DisableClock.

CLK_GATE_REG_OFFSET_MASK
CLK_GATE_BIT SHIFT SHIFT
CLK_GATE_BIT SHIFT MASK
CLK__GATE_DEFINE(reg_offset, bit_shift)
CLK_GATE_ABSTRACT_ REG_OFFSET(X)
CLK_GATE_ABSTRACT _ BITS_SHIFT(X)
CLK_CTLO_PSCCTLO
CLK_CTL0_PSCCTL1
CLK_CTL0_PSCCTL2
CLK_CTL1_PSCCTLO
CLK_CTL1_PSCCTL1

CLK_CTL1_PSCCTL2
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SYSPLLOCLKSEL OFFSET

Clock Mux Switches The encoding is as follows each connection identified is 32bits wide
starting from LSB upwards.

[12 bits for reg offset, 0 means end of descriptor, 4 bits for choice] [bit 31 define CLKCTLO
or CLKCTL1]*

MAINCLKSELA_OFFSET
MAINCLKSELB_ OFFSET
FLEXSPIFCLKSEL_OFFSET
SCTFCLKSEL_OFFSET
USBHSFCLKSEL_OFFSET
SDIOOFCLKSEL OFFSET
SDIO1FCLKSEL OFFSET
ESPICLKSEL OFFSET
ADCOFCLKSELO_OFFSET
ADCOFCLKSEL1 OFFSET
UTICKFCLKSEL OFFSET
WDTOFCLKSEL OFFSET
WAKECLK32KHZSEL OFFSET
SYSTICKFCLKSEL OFFSET
AUDIOPLLOCLKSEL OFFSET
DSPCPUCLKSELA _OFFSET
DSPCPUCLKSELB_OFFSET
OSEVENTFCLKSEL OFFSET
FCOFCLKSEL OFFSET
FCIFCLKSEL OFFSET
FC2FCLKSEL OFFSET
FC3FCLKSEL_OFFSET
FC4FCLKSEL_OFFSET
FC5FCLKSEL OFFSET
FC6FCLKSEL OFFSET
FC7TFCLKSEL OFFSET
FC14FCLKSEL_OFFSET
FC15FCLKSEL_OFFSET
DMICOFCLKSEL OFFSET
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CT32BITOFCLKSEL_OFFSET
CT32BIT1FCLKSEL OFFSET
CT32BIT2FCLKSEL OFFSET
CT32BIT3FCLKSEL OFFSET
CT32BITAFCLKSEL OFFSET
AUDIOMCLKSEL_OFFSET
CLKOUTSELO_OFFSET
CLKOUTSEL1_OFFSET
I3COFCLKSEL OFFSET
I3COFCLKSTCSEL OFFSET
WDT1FCLKSEL OFFSET
ACMPOFCLKSEL OFFSET
MAINPLLCLKDIV__OFFSET
DSPPLLCLKDIV_OFFSET
AUXOPLLCLKDIV_OFFSET
AUXIPLLCLKDIV_OFFSET
SYSCPUAHBCLKDIV_OFFSET
PFCOCLKDIV_OFFSET
PFC1CLKDIV__OFFSET
FLEXSPIFCLKDIV__OFFSET
SCTFCLKDIV_OFFSET
USBHSFCLKDIV_OFFSET
SDIOOFCLKDIV_OFFSET
SDIO1FCLKDIV__OFFSET
ADCOFCLKDIV_OFFSET
WAKECLK32KHZDIV_OFFSET
SYSTICKFCLKDIV_OFFSET
AUDIOPLLCLKDIV__OFFSET
DSPCPUCLKDIV_OFFSET
DSPMAINRAMCLKDIV__OFFSET
FRGPLLCLKDIV_OFFSET
DMICOFCLKDIV_OFFSET

AUDIOMCLKDIV__OFFSET
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CLKOUTDIV_OFFSET
I3COFCLKSTCDIV_OFFSET
I3COFCLKSDIV__OFFSET
I3COFCLKDIV__OFFSET
ACMPOFCLKDIV_OFFSET
CLKCTLO_TUPLE_MUZXA(reg, choice)
CLKCTLO_TUPLE_MUXB(reg, choice)
CLKCTL1_TUPLE_MUZXA(reg, choice)
CLKCTL1_TUPLE_MUXB(reg, choice)
CLKCTL_ TUPLE_REG(base, tuple)

CLKCTL_TUPLE_SEL(tuple)

Values:
enumerator kCLOCK__FrgMainClk
Main System clock
enumerator kCLOCK_ FrgPllDiv
Main pll clock divider
enumerator kCLOCK_ FrgSFro
16MHz FRO
enumerator kCLOCK_ FrgFFro
FRO48/60
sys_pll_src_t sys_pll_src
Reference Input Clock Source
uint32_t numerator
30 bit numerator of fractional loop divider.
uint32_t denominator
30 bit numerator of fractional loop divider.
sys_pll_ mult_t sys_ pll_mult
Multiplication Factor
audio_pll_src_t audio_pll_src
Reference Input Clock Source
uint32_t numerator
30 bit numerator of fractional loop divider.
uint32_t denominator
30 bit numerator of fractional loop divider.
audio_pll_ mult_t audio_ pll_mult
Multiplication Factor

uint8_t num
FRG clock
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enum _clock _frg clk_config sfg_ clock_src
uint8_t divider
Denominator of the fractional divider.

uint8_t mult
Numerator of the fractional divider.

struct _ clock_sys_pll_config
#include <fsl_clock.h> PLL configuration for SYSPLL.

struct _ clock_audio_ pll_config
#include <fsl_clock.h> PLL configuration for SYSPLL.

struct _ clock_frg clk_config
#include <fsl_clock.h> PLL configuration for FRG.

2.7 CRC: Cyclic Redundancy Check Driver

FSL CRC_DRIVER_VERSION
CRC driver version. Version 2.1.1.

Current version: 2.1.1
Change log:
* Version 2.0.0
— initial version
* Version 2.0.1
- add explicit type cast when writing to WR_DATA
* Version 2.0.2
— Fix MISRA issue

Version 2.1.0

— Add CRC_WriteSeed function
Version 2.1.1

— Fix MISRA issue

enum _ crc_ polynomial
CRC polynomials to use.

Values:

enumerator kCRC_ Polynomial CRC_ CCITT
XM 6+XA12+XA5+1

enumerator kCRC_ Polynomial CRC_ 16
XM 6+XA15+xA2+1

enumerator kCRC_ Polynomial CRC_ 32

XA32+XA26+XA23+XA22+XA16+XAT12+XAT1+XAT0+XAB+XAT+XAS+XAL+XA2+X+]

typedef enum _crc_polynomial crc_polynomial_t
CRC polynomials to use.
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typedef struct _crc_config crc_config_t
CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

void CRC_ Init(CRC_Type *base, const crc_config_t *config)
Enables and configures the CRC peripheral module.

This functions enables the CRC peripheral clock in the LPC SYSCON block. It also configures
the CRC engine and starts checksum computation by writing the seed.

Parameters
* base — CRC peripheral address.
* config — CRC module configuration structure.
static inline void CRC_ Deinit(CRC_Type *base)
Disables the CRC peripheral module.
This functions disables the CRC peripheral clock in the LPC SYSCON block.
Parameters
* base — CRC peripheral address.

void CRC_ Reset(CRC_Type *base)
resets CRC peripheral module.

Parameters
* base — CRC peripheral address.

void CRC_ WriteSeed (CRC_Type *base, uint32_t seed)
Write seed to CRC peripheral module.

Parameters
* base — CRC peripheral address.
* seed — CRC Seed value.

void CRC_ GetDefaultConfig(crc_config t *config)
Loads default values to CRC protocol configuration structure.

Loads default values to CRC protocol configuration structure. The default values are:

config->polynomial = kCRC_ Polynomial CRC_ CCITT;
config->reverseln = false;

config->complementIn = false;

config- >reverseOut = false;

config->complementOut = false;

config->seed = OxFFFFU;

Parameters
* config — CRC protocol configuration structure

void CRC_ GetConfig(CRC_Type *base, crc_config t *config)
Loads actual values configured in CRC peripheral to CRC protocol configuration structure.

The values, including seed, can be used to resume CRC calculation later.
Parameters
* base — CRC peripheral address.
* config — CRC protocol configuration structure
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void CRC_ WriteData(CRC_Type *base, const uint8_t *data, size_t dataSize)
Writes data to the CRC module.

Writes input data buffer bytes to CRC data register.
Parameters
* base — CRC peripheral address.
» data — Input data stream, MSByte in data[0].
* dataSize — Size of the input data buffer in bytes.

static inline uint32_t CRC_ Get32bitResult(CRC_Type *base)
Reads 32-bit checksum from the CRC module.

Reads CRC data register.
Parameters
* base — CRC peripheral address.

Returns
final 32-bit checksum, after configured bit reverse and complement opera-
tions.

static inline uint16_t CRC_ Get16bitResult(CRC_Type *base)
Reads 16-bit checksum from the CRC module.

Reads CRC data register.
Parameters
* base — CRC peripheral address.

Returns
final 16-bit checksum, after configured bit reverse and complement opera-
tions.

CRC_DRIVER,_USE_CRC16_CCITT_FALSE AS DEFAULT

Default configuration structure filled by CRC_GetDefaultConfig(). Uses CRC-16/CCITT-FALSE
as default.

struct _ crc_ config
#include <fsl_crc.h> CRC protocol configuration.

This structure holds the configuration for the CRC protocol.

Public Members
crc_polynomial_t polynomial
CRC polynomial.

bool reverseln
Reverse bits on input.

bool complementIn
Perform 1’s complement on input.

bool reverseOut
Reverse hits on output.

bool complementOut
Perform 1’s complement on output.

uint32_t seed
Starting checksum value.
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2.8 CTIMER: Standard counter/timers

void CTIMER,_ Init(CTIMER_Type *base, const ctimer_config_t *config)
Ungates the clock and configures the peripheral for basic operation.

Note: This API should be called at the beginning of the application before using the driver.

Parameters
* base — Ctimer peripheral base address
* config — Pointer to the user configuration structure.
void CTIMER._ Deinit(CTIMER_Type *base)
Gates the timer clock.
Parameters
* base — Ctimer peripheral base address

void CTIMER, GetDefaultConfig(ctimer_config_t *config)
Fills in the timers configuration structure with the default settings.

The default values are:

config->mode = kCTIMER_ TimerMode;
config->input = kCTIMER, Capture_0;
config->prescale = 0;

Parameters
* config — Pointer to the user configuration structure.

status_t CTIMER._SetupPwmPeriod(CTIMER_Type *base, const ctimer_match_t
pwmPeriodChannel, ctimer_match_t matchChannel,
uint32_t pwmPeriod, uint32_t pulsePeriod, bool enablelnt)

Configures the PWM signal parameters.
Enables PWM mode on the match channel passed in and will then setup the match value

and other match parameters to generate a PWM signal. This function can manually assign
the specified channel to set the PWM cycle.

Note: When setting PWM output from multiple output pins, all should use the same PWM
period

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
* matchChannel — Match pin to be used to output the PWM signal
* pwmPeriod - PWM period match value
¢ pulsePeriod — Pulse width match value

* enablelnt — Enable interrupt when the timer value reaches the match value
of the PWM pulse, if it is 0 then no interrupt will be generated.
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Returns
kStatus_Success on success kStatus_Fail If matchChannel is equal to pwmPeri-
odChannel; this channel is reserved to set the PWM cycle If PWM pulse width
register value is larger than OXFFFFFFFF.

status_t CTIMER_ SetupPwm(CTIMER_Type *base, const ctimer_match_t pwmPeriodChannel,

ctimer_match_t matchChannel, uint8_t dutyCyclePercent, uint32_t
pwmFreq_Hz, uint32_t srcClock_Hz, bool enablelnt)

Configures the PWM signal parameters.

Enables PWM mode on the match channel passed in and will then setup the match value
and other match parameters to generate a PWM signal. This function can manually assign
the specified channel to set the PWM cycle.

Note: When setting PWM output from multiple output pins, all should use the same PWM
frequency. Please use CTIMER_SetupPwmPeriod to set up the PWM with high resolution.

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
» matchChannel - Match pin to be used to output the PWM signal
* dutyCyclePercent - PWM pulse width; the value should be between 0 to 100
* pwmFreq Hz - PWM signal frequency in Hz
* srcClock_Hz — Timer counter clock in Hz

* enablelnt — Enable interrupt when the timer value reaches the match value
of the PWM pulse, if it is 0 then no interrupt will be generated.

static inline void CTIMER, UpdatePwmPulsePeriod(CTIMER_Type *base, ctimer_match_t

matchChannel, uint32_t pulsePeriod)
Updates the pulse period of an active PWM signal.
Parameters
* base — Ctimer peripheral base address
» matchChannel - Match pin to be used to output the PWM signal
* pulsePeriod - New PWM pulse width match value

status_t CTIMER_ UpdatePwmDutycycle(CTIMER_Type *base, const ctimer_match _t

pwmPeriodChannel, ctimer_match_t matchChannel,
uint8_t dutyCyclePercent)

Updates the duty cycle of an active PWM signal.

Note: Please use CTIMER_SetupPwmPeriod to update the PWM with high resolution. This
function can manually assign the specified channel to set the PWM cycle.

Parameters
* base — Ctimer peripheral base address
» pwmPeriodChannel — Specify the channel to control the PWM period
* matchChannel — Match pin to be used to output the PWM signal

dutyCyclePercent — New PWM pulse width; the value should be between 0
to 100
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Returns
kStatus_Success on success kStatus_Fail If PWM pulse width register value is
larger than OXFFFFFFFF.

static inline void CTIMER_ Enablelnterrupts(CTIMER_Type *base, uint32_t mask)
Enables the selected Timer interrupts.

Parameters
* base — Ctimer peripheral base address

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration ctimer_interrupt_enable_t

static inline void CTIMER._ Disablelnterrupts(CTIMER_Type *base, uint32_t mask)
Disables the selected Timer interrupts.

Parameters
* base — Ctimer peripheral base address

» mask — The interrupts to enable. This is a logical OR of members of the
enumeration ctimer_interrupt_enable_t

static inline uint32_t CTIMER _ GetEnabledInterrupts(CTIMER_Type *base)
Gets the enabled Timer interrupts.

Parameters
* base — Ctimer peripheral base address

Returns
The enabled interrupts. This is the logical OR of members of the enumeration
ctimer_interrupt_enable_t

static inline uint32_t CTIMER_ GetStatusFlags(CTIMER_Type *base)
Gets the Timer status flags.

Parameters
* base — Ctimer peripheral base address

Returns
The status flags. This is the logical OR of members of the enumeration
ctimer_status_flags_t

static inline void CTIMER_ ClearStatusFlags(CTIMER_Type *base, uint32_t mask)
Clears the Timer status flags.

Parameters
* base — Ctimer peripheral base address

» mask — The status flags to clear. This is a logical OR of members of the
enumeration ctimer_status_flags_t

static inline void CTIMER_ StartTimer(CTIMER_Type *base)
Starts the Timer counter.

Parameters
* base — Ctimer peripheral base address

static inline void CTIMER_ StopTimer(CTIMER_Type *base)
Stops the Timer counter.

Parameters

* base — Ctimer peripheral base address
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FSL CTIMER_ DRIVER_VERSION
Version 2.3.3

enum _ ctimer_ capture_ channel
List of Timer capture channels.
Values:
enumerator kCTIMER, __Capture_ 0
Timer capture channel 0
enumerator kCTIMER.__ Capture_ 1
Timer capture channel 1
enumerator kCTIMER, _Capture_ 3
Timer capture channel 3
enum _ ctimer_capture_edge
List of capture edge options.
Values:
enumerator kCTIMER_ Capture_ RiseEdge
Capture on rising edge
enumerator kCTIMER_ Capture_ FallEdge
Capture on falling edge
enumerator kCTIMER,_ Capture_ BothEdge
Capture on rising and falling edge
enum _ ctimer_match
List of Timer match registers.
Values:
enumerator kCTIMER_Match_ 0
Timer match register 0
enumerator kCTIMER_ Match_1
Timer match register 1
enumerator kCTIMER_Match 2
Timer match register 2
enumerator kCTIMER_Match 3
Timer match register 3

enum _ ctimer external match
List of external match.

Values:

enumerator kCTIMER_ External _Match_ 0
External match 0

enumerator kCTIMER External Match 1
External match 1

enumerator kCTIMER External Match 2
External match 2

enumerator kCTIMER__External Match 3
External match 3
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enum _ ctimer_match_ output_ control
List of output control options.

Values:

enumerator kCTIMER, Output_ NoAction
No action is taken

enumerator kCTIMER__Output_ Clear
Clear the EM bit/output to 0

enumerator kCTIMER.__Output_ Set
Set the EM hit/output to 1

enumerator kCTIMER_ Output_ Toggle
Toggle the EM bit/output

enum _ ctimer timer mode
List of Timer modes.

Values:
enumerator kCTIMER_ TimerMode

enumerator kCTIMER, IncreaseOnRiseEdge

enumerator kCTIMER, IncreaseOnFallEdge

enumerator kCTIMER, IncreaseOnBothEdge
enum _ ctimer_ interrupt_ enable

List of Timer interrupts.

Values:

enumerator kCTIMER__MatchOInterruptEnable
Match 0 interrupt

enumerator kCTIMER,_ MatchlInterruptEnable
Match 1 interrupt

enumerator kCTIMER,_ Match2InterruptEnable
Match 2 interrupt

enumerator kCTIMER.__Match3InterruptEnable
Match 3 interrupt

enum _ ctimer_status_ flags

List of Timer flags.

Values:

enumerator kCTIMER, MatchOFlag
Match 0 interrupt flag

enumerator kCTIMER_ Match1Flag
Match 1 interrupt flag

enumerator kCTIMER_ Match2Flag
Match 2 interrupt flag

enumerator kCTIMER_ Match3Flag
Match 3 interrupt flag
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enum ctimer_ callback type_t

Callback type when registering for a callback. When registering a callback an array of
function pointers is passed the size could be 1 or 8, the callback type will tell that.

Values:

enumerator kCTIMER_ SingleCallback

Single Callback type where there is only one callback for the timer. based on the status
flags different channels needs to be handled differently

enumerator kCTIMER_ MultipleCallback

Multiple Callback type where there can be 8 valid callbacks, one per channel. for both
match/capture

typedef enum _ctimer_capture_channel ctimer_ capture_ channel t
List of Timer capture channels.

typedef enum _ctimer_capture_edge ctimer__capture_edge_t
List of capture edge options.

typedef enum _ctimer_match ctimer__match_t
List of Timer match registers.

typedef enum _ctimer_external_match ctimer__external _match_t
List of external match.

typedef enum _ctimer_match_output_control ctimer__match_output_ control_t
List of output control options.

typedef enum _ctimer_timer_mode ctimer_timer_mode_t
List of Timer modes.

typedef enum _ctimer_interrupt_enable ctimer__interrupt_ enable_ t
List of Timer interrupts.

typedef enum _ctimer_status_flags ctimer_status_flags t
List of Timer flags.

typedef void (*ctimer_ callback_ t)(uint32_t flags)
typedef struct _ctimer_match_config ctimer match_ config_t
Match configuration.
This structure holds the configuration settings for each match register.

typedef struct _ctimer_config ctimer_ config_t
Timer configuration structure.

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

The configuration structure can be made constant so as to reside in flash.

void CTIMER, SetupMatch(CTIMER_Type *base, ctimer_match_t matchChannel, const
ctimer_match_config_t *config)

Setup the match register.

User configuration is used to setup the match value and action to be taken when a match
occurs.

Parameters
* base — Ctimer peripheral base address

» matchChannel - Match register to configure
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* config — Pointer to the match configuration structure

uint32_t CTIMER_ GetOutputMatchStatus(CTIMER_Type *base, uint32_t matchChannel)
Get the status of output match.

This function gets the status of output MAT, whether or not this output is connected to a
pin. This status is driven to the MAT pins if the match function is selected via IOCON. 0 =
LOW. 1 = HIGH.

Parameters
* base — Ctimer peripheral base address

* matchChannel — External match channel, user can obtain the status of mul-
tiple match channels at the same time by using the logic of “|” enumera-
tion ctimer_external_match_t

Returns
The mask of external match channel status flags. Users need to use the
_ctimer_external_match type to decode the return variables.

void CTIMER,_SetupCapture(CTIMER_Type *base, ctimer_capture_channel_t capture,
ctimer_capture_edge_t edge, bool enablelnt)

Setup the capture.
Parameters
* base — Ctimer peripheral base address
* capture — Capture channel to configure
* edge — Edge on the channel that will trigger a capture

* enablelnt — Flag to enable channel interrupts, if enabled then the registered
call back is called upon capture

static inline uint32_t CTIMER,_ GetTimerCountValue(CTIMER_Type *base)
Get the timer count value from TC register.
Parameters
* base — Ctimer peripheral base address.

Returns
return the timer count value.

void CTIMER, RegisterCallBack(CTIMER_Type *base, ctimer_callback_t *cb_func,
ctimer_callback_type_t cb_type)

Register callback.
This function configures CTimer Callback in following modes:

» Single Callback: cb_func should be pointer to callback function pointer
For example: ctimer_callback_t ctimer_callback = pwm_match_callback;
CTIMER_RegisterCallBack(CTIMER, &ctimer_callback, kCTIMER_SingleCallback);

o Multiple Callback: cb_func should be pointer to array of callback func-

tion pointers Each element corresponds to Interrupt Flag in IR reg-
ister. For example: ctimer_callback t ctimer_callback_table[] = {
ctimer_matchO_callback, NULL, NULL, ctimer _match3_callback, NULL, NULL,
NULL, NULL}; CTIMER_RegisterCallBack(CTIMER, &ctimer_callback_table[0], kC-
TIMER_MultipleCallback);

Parameters
* base — Ctimer peripheral base address

* cb_func — Pointer to callback function pointer
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* cb_type — callback function type, singular or multiple

static inline void CTIMER_ Reset(CTIMER_Type *base)
Reset the counter.

The timer counter and prescale counter are reset on the next positive edge of the APB clock.
Parameters
* base — Ctimer peripheral base address

static inline void CTIMER_ SetPrescale(CTIMER_Type *base, uint32_t prescale)
Setup the timer prescale value.

Specifies the maximum value for the Prescale Counter.
Parameters
* base — Ctimer peripheral base address
* prescale — Prescale value

static inline uint32_t CTIMER,_ GetCaptureValue(CTIMER_Type *base, ctimer_capture_channel t
capture)

Get capture channel value.
Get the counter/timer value on the corresponding capture channel.
Parameters
* base — Ctimer peripheral base address
* capture — Select capture channel

Returns
The timer count capture value.

static inline void CTIMER_ EnableResetMatchChannel(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable reset match channel.
Set the specified match channel reset operation.
Parameters
* base — Ctimer peripheral base address
* match — match channel used
* enable — Enable match channel reset operation.

static inline void CTIMER, EnableStopMatchChannel(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable stop match channel.
Set the specified match channel stop operation.
Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* enable — Enable match channel stop operation.

static inline void CTIMER_ EnableMatchChannelReload(CTIMER_Type *base, ctimer_match_t
match, bool enable)

Enable reload channel falling edge.

Enable the specified match channel reload match shadow value.
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Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* enable — Enable .

static inline void CTIMER_ EnableRisingEdgeCapture(CTIMER_Type *base,
ctimer_capture_channel_t capture, bool
enable)

Enable capture channel rising edge.
Sets the specified capture channel for rising edge capture.
Parameters
* base — Ctimer peripheral base address.
* capture — capture channel used.
* enable — Enable rising edge capture.

static inline void CTIMER_ EnableFallingEdgeCapture(CTIMER_Type *base,
ctimer_capture_channel_t capture, bool
enable)

Enable capture channel falling edge.
Sets the specified capture channel for falling edge capture.
Parameters
* base — Ctimer peripheral base address.
* capture — capture channel used.
* enable — Enable falling edge capture.

static inline void CTIMER, SetShadowValue(CTIMER_Type *base, ctimer_match_t match,
uint32_t matchvalue)

Set the specified match shadow channel.
Parameters
* base — Ctimer peripheral base address.
* match — match channel used.
* matchvalue — Reload the value of the corresponding match register.

struct _ ctimer match_config
#include <fsl_ctimer.h> Match configuration.

This structure holds the configuration settings for each match register.

Public Members

uint32_t matchValue
This is stored in the match register

bool enableCounterReset
true: Match will reset the counter false: Match will not reser the counter

bool enableCounterStop
true: Match will stop the counter false: Match will not stop the counter
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ctimer_match_output_control_t outControl
Action to be taken on a match on the EM bit/output

bool outPinInitState
Initial value of the EM bit/output

bool enableInterrupt
true: Generate interrupt upon match false: Do not generate interrupt on match

struct _ ctimer_ config
#include <fsl_ctimer.h> Timer configuration structure.

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

The configuration structure can be made constant so as to reside in flash.

Public Members
ctimer_timer_mode_t mode
Timer mode

ctimer_capture_channel_t input

Input channel to increment the timer, used only in timer modes that rely on this input
signal to increment TC

uint32_t prescale
Prescale value

2.9 DMA: Direct Memory Access Controller Driver

void DMA_ Init(DMA_Type *base)
Initializes DMA peripheral.

This function enable the DMA clock, set descriptor table and enable DMA peripheral.
Parameters
* base — DMA peripheral base address.

void DMA_ Deinit(DMA_Type *base)
Deinitializes DMA peripheral.

This function gates the DMA clock.
Parameters
* base — DMA peripheral base address.

void DMA_ InstallDescriptorMemory(DMA_Type *base, void *addr)
Install DMA descriptor memory.

This function used to register DMA descriptor memory for linked transfer, a typical case
is ping pong transfer which will request more than one DMA descriptor memory space,
althrough current DMA driver has a default DMA descriptor buffer, but it support one DMA
descriptor for one channel only.

Parameters
* base — DMA base address.
* addr — DMA descriptor address
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static inline bool DMA_ ChannellsActive(DMA_Type *base, uint32_t channel)
Return whether DMA channel is processing transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
True for active state, false otherwise.

static inline bool DMA__ ChannellsBusy(DMA_Type *base, uint32_t channel)
Return whether DMA channel is busy.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
True for busy state, false otherwise.

static inline void DMA_ EnableChannellnterrupts(DMA_Type *base, uint32_t channel)
Enables the interrupt source for the DMA transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DisableChannellnterrupts(DMA_Type *base, uint32_t channel)
Disables the interrupt source for the DMA transfer.

Parameters
* base —- DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA__EnableChannel(DMA_Type *base, uint32_t channel)
Enable DMA channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ DisableChannel(DMA_Type *base, uint32_t channel)
Disable DMA channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ EnableChannelPeriphRq(DMA_Type *base, uint32_t channel)
Set PERIPHREQEN of channel configuration register.

Parameters
* base — DMA peripheral base address.

* channel - DMA channel number.
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static inline void DMA_ DisableChannelPeriphRq(DMA_Type *base, uint32_t channel)

Get PERIPHREQEN value of channel configuration register.
Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
True for enabled PeriphRq, false for disabled.

void DMA_ ConfigureChannel Trigger(DMA_Type *base, uint32_t channel, dma_channel_trigger._t

*trigger)
Set trigger settings of DMA channel.

Deprecated:

Do not use this function. It has been superceded by DMA_SetChannelConfig.

Parameters
* base — DMA peripheral base address.
* channel — DMA channel number.

* trigger — trigger configuration.

void DMA_ SetChannelConfig(DMA_Type *base, uint32_t channel, dma_channel_trigger._t

*trigger, bool isPeriph)
set channel config.

This function provide a interface to configure channel configuration reisters.

Parameters
* base — DMA base address.
* channel - DMA channel number.
* trigger — channel configurations structure.

* isPeriph — true is periph request, false is not.

static inline uint32_t DMA_ SetChannelXferConfig(bool reload, bool clrTrig, bool intA, bool intB,
uint8_t width, uint8_t srcInc, uint8_t dstInc,

uint32_t bytes)
DMA channel xfer transfer configurations.

Parameters

* reload — true is reload link descriptor after current exhaust, false is not

* cIrTrig — true is clear trigger status, wait software trigger, false
* intA - enable interruptA

* intB — enable interruptB

* width — transfer width

¢ srcInc — source address interleave size

* dstInc — destination address interleave size

* bytes — transfer bytes

Returns
The vaule of xfer config

is not
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uint32_t DMA_ GetRemainingBytes(DMA_Type *base, uint32_t channel)
Gets the remaining bytes of the current DMA descriptor transfer.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
The number of bytes which have not been transferred yet.

static inline void DMA_ SetChannelPriority(DMA_Type *base, uint32_t channel, dma_priority_t
priority)
Set priority of channel configuration register.
Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.
* priority — Channel priority value.

static inline dma_priority_t DMA_ GetChannelPriority(DMA_Type *base, uint32_t channel)
Get priority of channel configuration register.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

Returns
Channel priority value.

static inline void DMA_ SetChannelConfigValid(DMA_Type *base, uint32_t channel)
Set channel configuration valid.

Parameters
* base — DMA peripheral base address.
* channel —- DMA channel number.

static inline void DMA_ DoChannelSoftwareTrigger(DMA_Type *base, uint32_t channel)
Do software trigger for the channel.

Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.

static inline void DMA_ LoadChannel TransferConfig(DMA_Type *base, uint32_t channel, uint32_t
xfer)

Load channel transfer configurations.
Parameters
* base — DMA peripheral base address.
* channel - DMA channel number.
* xfer — transfer configurations.

void DMA_ CreateDescriptor(dma_descriptor_t *desc, dma_xfercfg_t *xfercfg, void *srcAddr, void
*dstAddr, void *nextDesc)

Create application specific DMA descriptor to be used in a chain in transfer.
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Deprecated:
Do not use this function. It has been superceded by DMA_SetupDescriptor.

Parameters
* desc — DMA descriptor address.
* xfercfg — Transfer configuration for DMA descriptor.

* srcAddr — Address of last item to transmit

dstAddr — Address of last item to receive.
* nextDesc — Address of next descriptor in chain.

void DMA_ SetupDescriptor(dma_descriptor_t *desc, uint32_t xfercfg, void *srcStartAddr, void
*dstStartAddr, void *nextDesc)

setup dma descriptor
Note: This function do not support configure wrap descriptor.
Parameters
* desc — DMA descriptor address.
* xfercfg — Transfer configuration for DMA descriptor.

» srcStartAddr — Start address of source address.

dstStartAddr — Start address of destination address.
* nextDesc — Address of next descriptor in chain.

void DMA_ SetupChannelDescriptor(dma_descriptor_t *desc, uint32_t xfercfg, void *srcStartAddr,
void *dstStartAddr, void *nextDesc, dma_burst_wrap_t
wrapType, uint32_t burstSize)

setup dma channel descriptor
Note: This function support configure wrap descriptor.
Parameters
* desc — DMA descriptor address.
» xfercfg — Transfer configuration for DMA descriptor.
* srcStartAddr — Start address of source address.
* dstStartAddr — Start address of destination address.
* nextDesc — Address of next descriptor in chain.
» wrapType — burst wrap type.
* burstSize — burst size, reference _dma_burst_size.

void DMA_ LoadChannelDescriptor(DMA_Type *base, uint32_t channel, dma_descriptor._t
*descriptor)

load channel transfer decriptor.

This function can be used to load desscriptor to driver internal channel descriptor that is
used to start DMA transfer, the head descriptor table is defined in DMA driver, it is useful
for the case:

a. for the polling transfer, application can allocate a local descriptor memory table to
prepare a descriptor firstly and then call this api to load the configured descriptor to
driver descriptor table.
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DMA_ Init(DMAO);

DMA__EnableChannel(DMAO, DEMO_DMA_CHANNEL);

DMA_ SetupDescriptor(desc, xferCfg, s_srcBuffer, &s_ destBuffer[0], NULL);

DMA_ LoadChannelDescriptor(DMAO, DEMO__DMA__ CHANNEL, (dma_ descriptor_t *)desc);
DMA_ DoChannelSoftwareTrigger(DMAO, DEMO_DMA_CHANNEL);
while(DMA__ChannellsBusy(DMAO, DEMO_DMA_CHANNEL))

{}

Parameters
* base —- DMA base address.
* channel - DMA channel.
* descriptor — configured DMA descriptor.

void DMA__ AbortTransfer(dma_handle_t *handle)
Abort running transfer by handle.

This function aborts DMA transfer specified by handle.
Parameters
* handle —- DMA handle pointer.

void DMA_ CreateHandle(dma_handle_t *handle, DMA_Type *base, uint32_t channel)
Creates the DMA handle.

This function is called if using transaction API for DMA. This function initializes the internal
state of DMA handle.

Parameters

* handle — DMA handle pointer. The DMA handle stores callback function
and parameters.

* base —- DMA peripheral base address.
* channel - DMA channel number.

void DMA_ SetCallback(dma_handle_t *handle, dma_callback callback, void *userData)
Installs a callback function for the DMA transfer.

This callback is called in DMA IRQ handler. Use the callback to do something after the
current major loop transfer completes.

Parameters
* handle - DMA handle pointer.
* callback — DMA callback function pointer.
* userData — Parameter for callback function.

void DMA_ PrepareTransfer(dma_transfer_config t *config, void *srcAddr, void *dstAddr,
uint32_t byteWidth, uint32_t transferBytes, dma_transfer_type_t
type, void *nextDesc)

Prepares the DMA transfer structure.

Deprecated:

Do not use this function. It has been superceded by DMA_PrepareChannelTransfer.
This function prepares the transfer configuration structure according to the user input.
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Note: The data address and the data width must be consistent. For example, if the SRC is
4 bytes, so the source address must be 4 bytes aligned, or it shall result in source address
error(SAE).

Parameters
* config — The user configuration structure of type dma_transfer_t.
¢ srcAddr - DMA transfer source address.
* dstAddr - DMA transfer destination address.
* byteWidth — DMA transfer destination address width(bytes).
* transferBytes — DMA transfer bytes to be transferred.
* type — DMA transfer type.
* nextDesc — Chain custom descriptor to transfer.

void DMA_ PrepareChannel Transfer(dma_channel_config_t *config, void *srcStartAddr, void
*dstStartAddr, uint32_t xferCfg, dma_transfer_type_t type,
dma_channel trigger._t *trigger, void *nextDesc)

Prepare channel transfer configurations.
This function used to prepare channel transfer configurations.
Parameters
* config — Pointer to DMA channel transfer configuration structure.
* srcStartAddr — source start address.
* dstStartAddr — destination start address.

* xferCfg — xfer configuration, user can reference DMA_CHANNEL_XFER
about to how to get xferCfg value.

* type — transfer type.
* trigger —- DMA channel trigger configurations.
* nextDesc — address of next descriptor.

status_t DMA_ SubmitTransfer(dma_handle_t *handle, dma_transfer_config_t *config)
Submits the DMA transfer request.

Deprecated:
Do not use this function. It has been superceded by DMA_SubmitChannelTransfer.

This function submits the DMA transfer request according to the transfer configuration
structure. If the user submits the transfer request repeatedly, this function packs an un-
processed request as a TCD and enables scatter/gather feature to process it in the next time.

Parameters
* handle - DMA handle pointer.
* config — Pointer to DMA transfer configuration structure.
Return values
» kStatus_ DMA_ Success — It means submit transfer request succeed.

* kStatus_ DMA_ QueueFull — It means TCD queue is full. Submit transfer re-
quest is not allowed.
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* kStatus_ DMA_ Busy - It means the given channel is busy, need to submit
request later.

void DMA_ SubmitChannel TransferParameter(dma_handle_t *handle, uint32_t xferCfg, void
*srcStartAddr, void *dstStartAddr, void *nextDesc)

Submit channel transfer paramter directly.

This function used to configue channel head descriptor that is used to start DMA transfer,
the head descriptor table is defined in DMA driver, it is useful for the case:

a. for the single transfer, application doesn’t need to allocate descriptor table, the head
descriptor can be used for it.

DMA__SetChannelConfig(base, channel, trigger, isPeriph);

DMA_ CreateHandle(handle, base, channel)

DMA__ SubmitChannelTransferParameter(handle, DMA_CHANNEL_XFER(reload, clrTrig,
—intA, intB, width, srcInc, dstlnc,
bytes), srcStartAddr, dstStartAddr, NULL);

DMA_ StartTransfer(handle)

b. for the linked transfer, application should responsible for link descriptor, for example,
if 4 transfer is required, then application should prepare three descriptor table with
macro , the head descriptor in driver can be used for the first transfer descriptor.

define link descriptor table in application with macro
DMA__ALLOCATE_LINK_ DESCRIPTOR(nextDesc[3]);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, nextDesc2);

DMA_ SetupDescriptor(nextDesc2, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInge, bytes),
srcStartAddr, dstStartAddr, NULL);

DMA_SetChannelConfig(base, channel, trigger, isPeriph);

DMA _ CreateHandle(handle, base, channel)

DMA__ SubmitChannelTransferParameter (handle, DMA__CHANNEL_ XFER(reload, clrTrig,
—intA, intB, width, srcInc, dstlnc,
bytes), srcStartAddr, dstStartAddr, nextDesc0);

DMA _ StartTransfer(handle);

Parameters
* handle — Pointer to DMA handle.

 xferCfg — xfer configuration, user can reference DMA_CHANNEL_XFER
about to how to get xferCfg value.

* srcStartAddr — source start address.
* dstStartAddr — destination start address.
* nextDesc — address of next descriptor.

void DMA_ SubmitChannelDescriptor(dma_handle_t *handle, dma_descriptor_t *descriptor)
Submit channel descriptor.
This function used to configue channel head descriptor that is used to start DMA transfer,

the head descriptor table is defined in DMA driver, this functiono is typical for the ping
pong case:
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a. for the ping pong case, application should responsible for the descriptor, for example,

application should prepare two descriptor table with macro.

define link descriptor table in application with macro
DMA_ALLOCATE_LINK_DESCRIPTOR (nextDesc|[2]);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
- srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
- srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDesc0);

DMA__SetChannelConfig(base, channel, trigger, isPeriph);

DMA_ CreateHandle(handle, base, channel)

DMA_ SubmitChannelDescriptor(handle, nextDesc0);

DMA _ StartTransfer(handle);

Parameters
* handle — Pointer to DMA handle.

* descriptor — descriptor to submit.

status_t DMA_ SubmitChannelTransfer(dma_handle_t *handle, dma_channel_config t *config)

Submits the DMA channel transfer request.

This function submits the DMA transfer request according to the transfer configuration
structure. If the user submits the transfer request repeatedly, this function packs an un-
processed request as a TCD and enables scatter/gather feature to process it in the next time.
It is used for the case:

a. for the single transfer, application doesn’t need to allocate descriptor table, the head

descriptor can be used for it.

DMA_ CreateHandle(handle, base, channel)

DMA _ PrepareChannel Transfer(config,srcStart Addr,dstStart Addr,xferCfg, type,trigger, NULL);
DMA _SubmitChannelTransfer(handle, config)

DMA_ StartTransfer(handle)

. for the linked transfer, application should responsible for link descriptor, for example,

if 4 transfer is required, then application should prepare three descriptor table with
macro, the head descriptor in driver can be used for the first transfer descriptor.

define link descriptor table in application with macro

DMA__ALLOCATE_LINK_DESCRIPTOR (nextDesc);

DMA _ SetupDescriptor(nextDescO, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
< srclne, dstIne, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA _ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
- srclne, dstIne, bytes),
srcStartAddr, dstStartAddr, nextDesc2);

DMA _ SetupDescriptor(nextDesc2, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
- srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, NULL);

DMA_ CreateHandle(handle, base, channel)

DMA_ PrepareChannel Transfer(config,srcStart Addr,dstStart Addr,xferCfg,type,trigger,
—nextDesc0);

DMA _ SubmitChannel Transfer(handle, config)

DMA _ StartTransfer(handle)

. for the ping pong case, application should responsible for link descriptor, for example,

application should prepare two descriptor table with macro , the head descriptor in
driver can be used for the first transfer descriptor.
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define link descriptor table in application with macro
DMA__ALLOCATE_LINK_ DESCRIPTOR (nextDesc);

DMA_ SetupDescriptor(nextDesc0, DMA_CHANNEL_ XFER(reload, clr'Trig, intA, intB, width,
— srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDescl);

DMA_ SetupDescriptor(nextDescl, DMA_CHANNEL_XFER(reload, clrTrig, intA, intB, width,
— srclne, dstInc, bytes),
srcStartAddr, dstStartAddr, nextDesc0);

DMA_ CreateHandle(handle, base, channel)

DMA_ PrepareChannel Transfer(config,srcStart Addr,dstStart Addr,xferCfg,type,trigger,
—nextDesc0);

DMA_ SubmitChannelTransfer(handle, config)

DMA_ StartTransfer(handle)

Parameters
* handle - DMA handle pointer.
* config — Pointer to DMA transfer configuration structure.
Return values
* kStatus_ DMA_ Success — It means submit transfer request succeed.

* kStatus_ DMA_ QueueFull — It means TCD queue is full. Submit transfer re-
quest is not allowed.

* kStatus_ DMA_ Busy — It means the given channel is busy, need to submit
request later.

void DMA_ StartTransfer(dma_handle_t *handle)
DMA start transfer.

This function enables the channel request. User can call this function after submitting the
transfer request It will trigger transfer start with software trigger only when hardware
trigger is not used.

Parameters
* handle - DMA handle pointer.

void DMA_ IRQHandle(DMA_Type *base)
DMA IRQ handler for descriptor transfer complete.

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

Parameters
* base — DMA base address.

FSL DMA DRIVER VERSION
DMA driver version.

Version 2.5.3.

_dma_transfer_status DMA transfer status
Values:

enumerator kStatus. DMA_ Busy
Channel is busy and can’t handle the transfer request.
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_dma_addr_interleave_size dma address interleave size
Values:

enumerator kDMA_AddressInterleaveOxWidth
dma source/destination address no interleave

enumerator kDMA _AddressInterleavelxWidth
dma source/destination address interleave 1xwidth

enumerator kDMA _AddressInterleave2xWidth
dma source/destination address interleave 2xwidth

enumerator kDMA _AddressInterleavedxWidth
dma source/destination address interleave 3xwidth

_dma_transfer width dma transfer width
Values:

enumerator kDMA Transfer8BitWidth
dma channel transfer bit width is 8 bit

enumerator kDMA Transfer16BitWidth
dma channel transfer bit width is 16 bit

enumerator kDMA Transfer32BitWidth
dma channel transfer bit width is 32 bit

enum _ dma_ priority
DMA channel priority.
Values:
enumerator kDMA__ChannelPriority0
Highest channel priority - priority 0
enumerator kDMA__ ChannelPriority1
Channel priority 1

enumerator kDMA__ChannelPriority2
Channel priority 2

enumerator kDMA__ChannelPriority3
Channel priority 3

enumerator kDMA_ ChannelPriority4
Channel priority 4

enumerator kDMA_ ChannelPriority5
Channel priority 5

enumerator kDMA_ChannelPriority6
Channel priority 6

enumerator kDMA _ChannelPriority7
Lowest channel priority - priority 7

enum dma_int
DMA interrupt flags.

Values:
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enumerator kDMA_IntA
DMA interrupt flag A

enumerator kDMA_IntB
DMA interrupt flag B

enumerator kDMA_ IntError
DMA interrupt flag error

enum _ dma_ trigger type
DMA trigger type.
Values:

enumerator kDMA_ NoTrigger
Trigger is disabled

enumerator kDMA_ LowLevel Trigger
Low level active trigger

enumerator kDMA_ HighLevel Trigger
High level active trigger

enumerator kDMA_ FallingEdgeTrigger
Falling edge active trigger

enumerator kDMA_ RisingEdgeTrigger
Rising edge active trigger

_dma_burst_size DMA burst size
Values:

enumerator kDMA BurstSizel
burst size 1 transfer

enumerator kDMA BurstSize2
burst size 2 transfer

enumerator kDMA _BurstSize4
burst size 4 transfer

enumerator kDMA _BurstSize8
burst size 8 transfer

enumerator kDMA_BurstSizel6
burst size 16 transfer

enumerator kDMA_BurstSize32
burst size 32 transfer

enumerator kDMA_BurstSize64
burst size 64 transfer

enumerator kDMA_BurstSizel28
burst size 128 transfer

enumerator kDMA BurstSize256
burst size 256 transfer

enumerator kDMA BurstSize512
burst size 512 transfer
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enumerator kDMA_BurstSizel024
burst size 1024 transfer

enum _ dma_ trigger burst
DMA trigger burst.

Values:

enumerator kDMA _ SingleTransfer
Single transfer

enumerator kDMA LevelBurstTransfer
Burst transfer driven by level trigger

enumerator kDMA__EdgeBurstTransferl
Perform 1 transfer by edge trigger

enumerator kDMA__EdgeBurstTransfer2
Perform 2 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer4
Perform 4 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer8
Perform 8 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer16
Perform 16 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer32
Perform 32 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer64
Perform 64 transfers by edge trigger

enumerator kDMA_EdgeBurstTransfer128
Perform 128 transfers by edge trigger

enumerator kDMA_ EdgeBurstTransfer256
Perform 256 transfers by edge trigger

enumerator kDMA_EdgeBurstTransfer512
Perform 512 transfers by edge trigger

enumerator kDMA_EdgeBurstTransfer1024
Perform 1024 transfers by edge trigger

enum _ dma_ burst_ wrap
DMA burst wrapping.

Values:

enumerator kDMA_NoWrap
Wrapping is disabled

enumerator kDMA_ SrcWrap
Wrapping is enabled for source

enumerator kDMA_DstWrap
Wrapping is enabled for destination

enumerator kDMA_ SrcAndDstWrap
Wrapping is enabled for source and destination
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enum _ dma_ transfer type
DMA transfer type.

Values:

enumerator kDMA_ MemoryToMemory
Transfer from memory to memory (increment source and destination)

enumerator kDMA_ Peripheral ToMemory
Transfer from peripheral to memory (increment only destination)

enumerator kDMA_MemoryToPeripheral
Transfer from memory to peripheral (increment only source)
enumerator kDMA StaticToStatic
Peripheral to static memory (do not increment source or destination)
typedef struct _dma_descriptor dma_ descriptor_t
DMA descriptor structure.
typedef struct _dma_xfercfg dma_ xfercfg t
DMA transfer configuration.
typedef enum _dma_priority dma_ priority_t
DMA channel priority.
typedef enum _dma_int dma_irq t
DMA interrupt flags.
typedef enum _dma trigger_type dma_ trigger_ type_t
DMA trigger type.
typedef enum _dma_trigger_burst dma_ trigger burst_t
DMA trigger burst.
typedef enum _dma_burst wrap dma_ burst_ wrap_t
DMA burst wrapping.
typedef enum _dma_transfer_type dma_ transfer type t
DMA transfer type.
typedef struct _dma_channel_trigger dma_ channel trigger t
DMA channel trigger.
typedef struct _dma_channel_config dma_ channel config_t
DMA channel trigger.
typedef struct _dma_transfer_config dma_ transfer_config_t
DMA transfer configuration.

typedef void (*dma_ callback)(struct _dma_handle *handle, void *userData, bool transferDone,
uint32_t intmode)

Define Callback function for DMA.

typedef struct _dma_handle dma_ handle_t
DMA transfer handle structure.

DMA_ MAX TRANSFER COUNT
DMA max transfer size.

FSL _FEATURE DMA LINK DESCRIPTOR_ALIGN_ SIZE
DMA channel numbers.

DMA head link descriptor table align size
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DMA_ALLOCATE_HEAD_DESCRIPTORS(name, number)

DMA head descriptor table allocate macro To simplify user interface, this macro will help
allocate descriptor memory, user just need to provide the name and the number for the
allocate descriptor.

Parameters
» name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_HEAD_DESCRIPTORS_AT_NONCACHEABLE(name, number)

DMA head descriptor table allocate macro at noncacheable section To simplify user inter-
face, this macro will help allocate descriptor memory at noncacheable section, user just
need to provide the name and the number for the allocate descriptor.

Parameters
» name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_LINK DESCRIPTORS(name, number)

DMA link descriptor table allocate macro To simplify user interface, this macro will help
allocate descriptor memory, user just need to provide the name and the number for the
allocate descriptor.

Parameters
* name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA_ALLOCATE_LINK_ DESCRIPTORS_ AT NONCACHEABLE(name, number)

DMA link descriptor table allocate macro at noncacheable section To simplify user inter-
face, this macro will help allocate descriptor memory at noncacheable section, user just
need to provide the name and the number for the allocate descriptor.

Parameters
* name — Allocate decriptor name.
* number — Number of descriptor to be allocated.

DMA__ALLOCATE_DATA_TRANSFER_BUFFER(name, width)
DMA transfer buffer address need to align with the transfer width.

DMA_CHANNEL GROUP(channel)
DMA__CHANNEL_INDEX(base, channel)
DMA_COMMON_REG_GET(base, channel, reg)

DMA linked descriptor address algin size.
DMA_COMMON_CONST REG_GET(base, channel, reg)
DMA_COMMON_REG_SET(base, channel, reg, value)
DMA_DESCRIPTOR_END_ADDRESS(start, inc, bytes, width)

DMA descriptor end address calculate.

Parameters
* start —start address
* inc — address interleave size

* bytes — transfer bytes
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* width — transfer width
DMA_ CHANNEL_ XFER(reload, clrTrig, intA, intB, width, srcInc, dstInc, bytes)

struct _ dma_ descriptor
#include <fsl_dma.h> DMA descriptor structure.

Public Members
volatile uint32_t xfercfg
Transfer configuration

void *srcEndAddr
Last source address of DMA transfer

void *dstEndAddr
Last destination address of DMA transfer

void *linkToNextDesc
Address of next DMA descriptor in chain

struct _ dma_ xfercfg
#include <fsl_dma.h> DMA transfer configuration.

Public Members

bool valid
Descriptor is ready to transfer

bool reload

Reload channel configuration register after current descriptor is exhausted

bool swtrig

Perform software trigger. Transfer if fired when ‘valid’ is set
bool clrtrig

Clear trigger
bool intA

Raises IRQ when transfer is done and set IRQA status register flag
bool intB

Raises IRQ when transfer is done and set IRQB status register flag
uint8_t byteWidth

Byte width of data to transfer
uint8_t srclne

Increment source address by ‘srcInc’ X ‘bytewidth’
uint8_t dstInc

Increment destination address by ‘dstInc’ X ‘byteWidth’
uint16_t transferCount

Number of transfers

struct _dma_ channel trigger
#include <fsl_dma.h> DMA channel trigger.
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Public Members
dma_trigger_type_t type
Select hardware trigger as edge triggered or level triggered.

dma_trigger_burst_t burst

Select whether hardware triggers cause a single or burst transfer.
dma_burst_wrap_t wrap

Select wrap type, source wrap or dest wrap, or both.

struct _dma_ channel config
#include <fsl_dma.h> DMA channel trigger.

Public Members
void *srcStartAddr
Source data address
void *dstStartAddr
Destination data address
void *nextDesc
Chain custom descriptor
uint32_t xferCfg
channel transfer configurations
dma_channel_trigger._t *trigger
DMA trigger type
bool isPeriph
select the request type

struct _dma_ transfer config
#include <fsl_dma.h> DMA transfer configuration.

Public Members
uint8_t *srcAddr
Source data address

uint8_t *dstAddr
Destination data address
uint8_t *nextDesc
Chain custom descriptor
dma_xfercfg_t xfercfg
Transfer options
bool isPeriph
DMA transfer is driven by peripheral

struct dma_handle
#include <fsl_dma.h> DMA transfer handle structure.
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Public Members
dma_callback callback
Callback function. Invoked when transfer of descriptor with interrupt flag finishes

void *userData
Callback function parameter

DMA_Type *base
DMA peripheral base address

uint8_t channel
DMA channel number

2.10 DMIC: Digital Microphone

2.11 DMIC DMA Driver

status_t DMIC_ TransferCreateHandleDMA (DMIC_Type *base, dmic_dma_handle_t *handle,
dmic_dma_transfer_callback_t callback, void
*userData, dma_handle_t *rxDmaHandle)

Initializes the DMIC handle which is used in transactional functions.
Parameters
* base — DMIC peripheral base address.
* handle — Pointer to dmic_dma_handle_t structure.
* callback — Callback function.
 userData — User data.
* rxDmaHandle — User-requested DMA handle for RX DMA transfer.

status_t DMIC_ TransferReceive DM A (DMIC_Type *base, dmic_dma_handle_t *handle,
dmic_transfer_t *xfer, uint32_t channel)

Receives data using DMA.

This function receives data using DMA. This is a non-blocking function, which returns right
away. When all data is received, the receive callback function is called.

Parameters
* base — USART peripheral base address.
* handle — Pointer to usart_dma_handle_t structure.
» xfer - DMIC DMA transfer structure. See dmic_transfer _t.
* channel — DMIC start channel number.

Return values
kStatus Success —

void DMIC_ TransferAbortReceiveDMA (DMIC_Type *base, dmic_dma_handle_t *handle)
Aborts the received data using DMA.

This function aborts the received data using DMA.
Parameters
* base — DMIC peripheral base address

* handle — Pointer to dmic_dma_handle_t structure
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status_t DMIC_ TransferGetReceiveCountDMA (DMIC_Type *base, dmic_dma_handle_t *handle,
uint32_t *count)

Get the number of bytes that have been received.
This function gets the number of bytes that have been received.
Parameters
* base — DMIC peripheral base address.
* handle — DMIC handle pointer.
* count — Receive bytes count.
Return values
* kStatus_ NoTransferInProgress — No receive in progress.
* kStatus_InvalidArgument — Parameter is invalid.
* kStatus_ Success — Get successfully through the parameter count;

void DMIC_ InstallDMADescriptorMemory(dmic_dma_handle_t *handle, void *linkAddr, size_t
linkNum)

Install DMA descriptor memory.

This function used to register DMA descriptor memory for linked transfer, a typical case
is ping pong transfer which will request more than one DMA descriptor memory space,
it should be called after DMIC_TransferCreateHandleDMA. User should be take care about
the address of DMA descriptor pool which required align with 16BYTE at least.

Parameters
* handle — Pointer to DMA channel transfer handle.
¢ linkAddr - DMA link descriptor address.
* linkNum — DMA link descriptor number.

FSL _DMIC DMA_ DRIVER_ VERSION
DMIC DMA driver version 2.4.1.

typedef struct _dmic_transfer dmic_ transfer t
DMIC transfer structure.

typedef struct _dmic_dma_handle dmic_dma_handle_t

typedef void (*dmic_dma_ transfer__callback__t)(DMIC_Type *base, dmic_dma_handle_t *handle,
status_t status, void *userData)

DMIC transfer callback function.
struct _dmic_ transfer

#include <fsl_dmic_dma.h> DMIC transfer structure.

Public Members

void *data
The buffer of data to be transfer.

uint8_t dataWidth
DMIC support 16bit/32bit

size_t dataSize
The byte count to be transfer.
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uint8_t dataAddrInterleaveSize
destination address interleave size

struct _dmic_transfer *linkTransfer
use to support link transfer

struct dmic dma handle
#include <fsl_dmic_dma.h> DMIC DMA handle.

Public Members
DMIC_Type *base
DMIC peripheral base address.

dma_handle_t *rxDmaHandle
The DMA RX channel used.

dmic_dma_transfer_callback_t callback
Callback function.

void *userData
DMIC callback function parameter.

size_t transferSize
Size of the data to receive.

volatile uint8_t state
Internal state of DMIC DMA transfer

uint32_t channel
DMIC channel used.

bool isChannelValid
DMIC channel initialization flag

dma_descriptor_t *desLink
descriptor pool pointer

size_t linkNum
number of descriptor in descriptors pool

2.12 DMIC Driver

uint32_t DMIC_ GetInstance(DMIC_Type *base)

Get the DMIC instance from peripheral base address.

Parameters
* base — DMIC peripheral base address.

Returns
DMIC instance.

void DMIC_ Init(DMIC_Type *base)
Turns DMIC Clock on.

Parameters
* base —: DMIC base
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Returns
Nothing

void DMIC_ Delnit(DMIC_Type *base)
Turns DMIC Clock off.

Parameters
* base —: DMIC base

Returns
Nothing

void DMIC_ SetOperationMode(DMIC_Type *base, operation_mode_t mode)
Set DMIC operating mode.

Deprecated:
Do not use this function. It has been superceded by DMIC_EnableChannellnterrupt,

DMIC_EnableChannelDma.

Parameters
* base —: The base address of DMIC interface
* mode —: DMIC mode

Returns
Nothing

void DMIC_ Use2fs(DMIC_Type *base, bool use2fs)
Configure Clock scaling.

Parameters
* base —: The base address of DMIC interface
* use2fs —: clock scaling

Returns
Nothing

void DMIC_ CfgChannelDc(DMIC_Type *base, dmic_channel t channel, dc_removal_t
dc_cut_level, uint32_t post_dc_gain_reduce, bool saturate16bit)

Configure DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel — : DMIC channel
* dc_cut_level —: dc_removal_t, Cut off Frequency

* post_dc_gain_reduce —: Fine gain adjustment in the form of a number of
bits to downshift.

* saturatel6bit —: If selects 16-bit saturation.

static inline void DMIC_ EnableChannelSignExtend (DMIC_Type *base, dmic_channel t channel,
bool enable)

Enbale channel sign extend which allows processing of 24bit audio data on 32bit machines.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
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* enable —: true is enable sign extend, false is disable sign extend

void DMIC_ ConfigChannel(DMIC_Type *base, dmic_channel_t channel, stereo_side_t side,
dmic_channel_config_t *channel_config)

Configure DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* side —: stereo_side_t, choice of left or right
* channel_config - : Channel configuration

Returns
Nothing

void DMIC_ EnableChannnel(DMIC_Type *base, uint32_t channelmask)
Enable a particualr channel.

Parameters
* base —: The base address of DMIC interface
* channelmask — reference _dmic_channel mask

Returns
Nothing

void DMIC_ FifoChannel(DMIC_Type *base, uint32_t channel, uint32_t trig_level, uint32_t
enable, uint32_t resetn)

Configure fifo settings for DMIC channel.
Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* trig_level —: FIFO trigger level
* enable —: FIFO level
* resetn —: FIFO reset

Returns
Nothing

static inline void DMIC_ EnableChannellnterrupt(DMIC_Type *base, dmic_channel_t channel,
bool enable)

Enable a particualr channel interrupt request.
Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection
* enable —: true is enable, false is disable

static inline void DMIC__EnableChannelDma(DMIC_Type *base, dmic_channel_t channel, bool
enable)

Enable a particualr channel dma request.
Parameters
* base —: The base address of DMIC interface

* channel —: Channel selection
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* enable —: true is enable, false is disable

static inline void DMIC__EnableChannelFifo(DMIC_Type *base, dmic_channel_t channel, bool
enable)

Enable a particualr channel fifo.
Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection
* enable —: true is enable, false is disable

static inline void DMIC_ DoFifoReset(DMIC_Type *base, dmic_channel t channel)
Channel fifo reset.

Parameters
* base —: The base address of DMIC interface
* channel —: Channel selection

static inline uint32_t DMIC_ FifoGetStatus(DMIC_Type *base, uint32_t channel)
Get FIFO status.

Parameters
* base —: The base address of DMIC interface
e channel —: DMIC channel

Returns
FIFO status

static inline void DMIC__ FifoClearStatus(DMIC_Type *base, uint32_t channel, uint32_t mask)
Clear FIFO status.

Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel
* mask —: Bits to be cleared

Returns
FIFO status

static inline uint32_t DMIC_ FifoGetData(DMIC_Type *base, uint32_t channel)
Get FIFO data.

Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel

Returns
FIFO data

static inline uint32_t DMIC_ FifoGetAddress(DMIC_Type *base, uint32_t channel)
Get FIFO address.

Parameters
* base —: The base address of DMIC interface
* channel —: DMIC channel

Returns
FIFO data
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void DMIC_ ResetChannelDecimator(DMIC_Type *base, uint32_t channelMask, bool reset)
DMIC channel Decimator reset.

Parameters
* base —: The base address of DMIC interface
* channelMask — : DMIC channel mask, reference _dmic_channel_mask
* reset —: true is reset decimator, false is release decimator.

static inline void DMIC__EnableChannelGlobalSync(DMIC_Type *base, uint32_t channelMask,
uint32_t syncCounter)

Enable DMIC channel global sync function.
Parameters
* base —: The base address of DMIC interface
* channelMask —: DMIC channel mask, reference _dmic_channel_mask

» syncCounter — :sync counter will trigger a pulse whenever count reaches
CCOUNTVAL. If CCOUNTVAL is set to 0, there will be a pulse on every cycle

static inline void DMIC_ DisableChannelGlobalSync(DMIC_Type *base, uint32_t channelMask)
Disbale DMIC channel global sync function.

Parameters
* base —: The base address of DMIC interface
* channelMask — : DMIC channel mask, reference _dmic_channel mask

void DMIC_ EnableIntCallback(DMIC_Type *base, dmic_callback_t cb)
Enable callback.

This function enables the interrupt for the selected DMIC peripheral. The callback function
is not enabled until this function is called.

Parameters
* base — Base address of the DMIC peripheral.

* cb — callback Pointer to store callback function.

Return values
None. —

void DMIC_ DisableIntCallback(DMIC_Type *base, dmic_callback_t cb)
Disable callback.

This function disables the interrupt for the selected DMIC peripheral.
Parameters
* base — Base address of the DMIC peripheral.
* cb — callback Pointer to store callback function..

Return values
None. —

static inline void DMIC__SetGainNoiseEstHwvad(DMIC_Type *base, uint32_t value)
Sets the gain value for the noise estimator.

Parameters
* base — DMIC base pointer

* value — gain value for the noise estimator.
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Return values
None. —

static inline void DMIC _SetGainSignalEstHwvad(DMIC_Type *base, uint32_t value)
Sets the gain value for the signal estimator.

Parameters
* base — DMIC base pointer
* value — gain value for the signal estimator.

Return values
None. —

static inline void DMIC__ SetFilterCtrlHwvad(DMIC_Type *base, uint32_t value)
Sets the hwvad filter cutoff frequency parameter.

Parameters
* base — DMIC base pointer
* value — cut off frequency value.

Return values
None. —

static inline void DMIC_ SetInputGainHwvad(DMIC_Type *base, uint32_t value)
Sets the input gain of hwvad.

Parameters
* base — DMIC base pointer
* value — input gain value for hwvad.

Return values
None. —

static inline void DMIC__CtrlClrIntrHwvad (DMIC_Type *base, bool st10)
Clears hwvad internal interrupt flag.

Parameters
* base — DMIC base pointer
* st10 — bit value.

Return values
None. —

static inline void DMIC__FilterResetHwvad(DMIC_Type *base, bool rstt)
Resets hwvad filters.

Parameters
* base — DMIC base pointer
* rstt — Reset bit value.

Return values
None. —

static inline uint16_t DMIC_ GetNoiseEnvlpEst(DMIC_Type *base)
Gets the value from output of the filter z7.

Parameters

* base — DMIC base pointer
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Return values
output — of filter z7.

void DMIC_ HwvadEnableIntCallback(DMIC_Type *base, dmic_hwvad_callback_t vadcb)
Enable hwvad callback.

This function enables the hwvad interrupt for the selected DMIC peripheral. The callback

function is not enabled until this function is called.
Parameters
* base — Base address of the DMIC peripheral.
* vadcb — callback Pointer to store callback function.

Return values
None. —

void DMIC_ HwvadDisableIntCallback(DMIC_Type *base, dmic_hwvad_callback_t vadch)
Disable callback.

This function disables the hwvad interrupt for the selected DMIC peripheral.
Parameters
* base — Base address of the DMIC peripheral.
* vadcb - callback Pointer to store callback function..

Return values
None. —

FSL _DMIC DRIVER VERSION
DMIC driver version 2.3.3.

_dmic_status DMIC transfer status.
Values:

enumerator kStatus_ DMIC_ Busy
DMIC is busy

enumerator kStatus. DMIC Idle
DMIC is idle

enumerator kStatus. DMIC _OverRunError
DMIC over run Error

enumerator kStatus. DMIC UnderRunError
DMIC under run Error

enum _ operation_mode
DMIC different operation modes.

Values:

enumerator kDMIC__ OperationModelnterrupt
Interrupt mode

enumerator kDMIC_ OperationModeDma
DMA mode

enum _stereo_ side
DMIC left/right values.

Values:
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enumerator kDMIC Left
Left Stereo channel

enumerator kDMIC_Right
Right Stereo channel

enum pdm_ div_t
DMIC Clock pre-divider values.

Values:

enumerator kDMIC__PdmDivl
DMIC pre-divider set in divide by 1

enumerator kDMIC__PdmDiv2
DMIC pre-divider set in divide by 2

enumerator kDMIC PdmDiv3
DMIC pre-divider set in divide by 3

enumerator kDMIC PdmDiv4
DMIC pre-divider set in divide by 4

enumerator kDMIC PdmDiv6
DMIC pre-divider set in divide by 6

enumerator kDMIC PdmDiv8
DMIC pre-divider set in divide by 8

enumerator kDMIC PdmDiv12
DMIC pre-divider set in divide by 12

enumerator kDMIC PdmDiv16
DMIC pre-divider set in divide by 16

enumerator kDMIC PdmDiv24
DMIC pre-divider set in divide by 24

enumerator kDMIC PdmDiv32
DMIC pre-divider set in divide by 32

enumerator kDMIC PdmDiv48
DMIC pre-divider set in divide by 48

enumerator kDMIC PdmDiv64
DMIC pre-divider set in divide by 64

enumerator kDMIC PdmDiv96
DMIC pre-divider set in divide by 96

enumerator kDMIC PdmDiv128
DMIC pre-divider set in divide by 128

enum _ compensation
Pre-emphasis Filter coefficient value for 2FS and 4FS modes.

Values:

enumerator kDMIC CompValueZero
Compensation 0

enumerator kDMIC_CompValueNegativePoint16
Compensation -0.16
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enumerator kDMIC__CompValueNegativePoint15
Compensation -0.15

enumerator kDMIC__CompValueNegativePoint13
Compensation -0.13

enum _dc_removal
DMIC DC filter control values.

Values:

enumerator kDMIC DcNoRemove
Flat response no filter

enumerator kDMIC__DcCut155
Cut off Frequency is 155 Hz

enumerator kDMIC DcCut78
Cut off Frequency is 78 Hz

enumerator kDMIC DcCut39
Cut off Frequency is 39 Hz

enum _dmic_channel
DMIC Channel number.

Values:

enumerator kDMIC__ChannelO
DMIC channel 0

enumerator kDMIC_Channell
DMIC channel 1

enumerator kDMIC_ChannelMAX
Maximum number of DMIC channels

_dmic_channel_mask DMIC Channel mask.
Values:

enumerator kDMIC EnableChannelO
DMIC channel 0 mask

enumerator kDMIC EnableChannell
DMIC channel 1 mask

enum _ dmic_ phy_sample_ rate
DMIC and decimator sample rates.

Values:
enumerator kDMIC_PhyFullSpeed

Decimator gets one sample per each chosen clock edge of PDM interface

enumerator kDMIC_PhyHalfSpeed

PDM clock to Microphone is halved, decimator receives each sample twice

typedef enum _operation_mode operation_mode_t
DMIC different operation modes.

typedef enum _stereo_side stereo_ side_t
DMIC left/right values.
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typedef enum _compensation compensation_t
Pre-emphasis Filter coefficient value for 2FS and 4FS modes.
typedef enum _dc_removal dc_removal__t
DMIC DC filter control values.
typedef enum _dmic_channel dmic_ channel_t
DMIC Channel number.
typedef enum _dmic_phy_sample_rate dmic_ phy_ sample_rate_t
DMIC and decimator sample rates.
typedef struct _dmic_channel_config dmic_ channel config t
DMIC Channel configuration structure.
typedef void (*dmic_ callback_t)(void)
DMIC Callback function.
typedef void (*dmic_hwvad_ callback_t)(void)
HWVAD Callback function.

struct _dmic_ channel config
#include <fsl_dmic.h> DMIC Channel configuration structure.

Public Members

pdm_div_t divhfclk
DMIC Clock pre-divider values

uint32_t osr
oversampling rate(CIC decimation rate) for PCM

uint32_t gainshft
4FS PCM data gain control

compensation_t preac2coef
Pre-emphasis Filter coefficient value for 2FS

compensation_t preacdcoef
Pre-emphasis Filter coefficient value for 4FS

dc_removal_t dc_cut_level
DMIC DC filter control values.

uint32_t post_dc_ gain_ reduce

Fine gain adjustment in the form of a number of bits to downshift
dmic_phy_sample_rate_t sample_ rate

DMIC and decimator sample rates

bool saturatel6bit
Selects 16-bit saturation. 0 means results roll over if out range and do not saturate. 1
means if the result overflows, it saturates at OXFFFF for positive overflow and 0x8000
for negative overflow.

bool enableSignExtend
sign extend feature which allows processing of 24bit audio data on 32bit machine
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2.13 DSP Driver

typedef struct _dsp_copy_image dsp_ copy_image_t
Structure for DSP copy image to destination address.

Defines start and destination address for copying image with given size.

void DSP_ Init(void)
Initializing DSP core.

Power up DSP TCM Enable DSP clock Reset DSP peripheral

void DSP_ Deinit(void)
Deinit DSP core.

Power down DSP TCM Disable DSP clock Set DSP peripheral reset

void DSP_ Copylmage(dsp_copy_image_t *dspCopylmage)
Copy DSP image to destination address.

Copy DSP image from source address to destination address with given size.
Parameters

¢ dspCopyImage — Structure contains information for DSP copy image to des-
tination address.

static inline void DSP_ Start(void)
Start DSP core.

static inline void DSP_ Stop(void)
Stop DSP core.

FSL _DSP_ DRIVER_VERSION
reset driver version 2.1.1.

uint32_t *srcAddr
uint32_t *destAddr
uint32_t size

struct _ dsp_ copy_ image
#include <fsl_dsp.h> Structure for DSP copy image to destination address.

Defines start and destination address for copying image with given size.

2.14 FLEXCOMM: FLEXCOMM Driver

2.15 FLEXCOMM Driver

FSL FLEXCOMM_ DRIVER_ VERSION
FlexCOMM driver version 2.0.2.

enum FLEXCOMM_PERIPH T
FLEXCOMM peripheral modes.

Values:

enumerator FLEXCOMM PERIPH NONE
No peripheral
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enumerator FLEXCOMM _PERIPH USART
USART peripheral

enumerator FLEXCOMM _PERIPH_ SPI
SPI Peripheral

enumerator FLEXCOMM _PERIPH_ 12C
12C Peripheral

enumerator FLEXCOMM PERIPH 12S TX
I2S TX Peripheral

enumerator FLEXCOMM _PERIPH I12S RX
I2S RX Peripheral

typedef void (*flexcomm_ irq handler t)(void *base, void *handle)
Typedef for interrupt handler.

IRQn_Type const kFlexcommIrgs|]
Array with IRQ number for each FLEXCOMM module.

uint32_t FLEXCOMM_ GetInstance(void *base)
Returns instance number for FLEXCOMM module with given base address.

status_t FLEXCOMM_ Init(void *base, FLEXCOMM_PERIPH_T periph)
Initializes FLEXCOMM and selects peripheral mode according to the second parameter.

void FLEXCOMM__SetIRQHandler(void *base, flexcomm_irq_handler_t handler, void
*flexcommHandle)

Sets IRQ handler for given FLEXCOMM module. It is used by drivers register IRQ handler
according to FLEXCOMM mode.

2.16 FLEXSPI: Flexible Serial Peripheral Interface Driver

uint32_t FLEXSPI GetlInstance(FLEXSPI_Type *base)
Get the instance number for FLEXSPI.

Parameters
* base — FLEXSPI base pointer.

status_t FLEXSPI_ CheckAndClearError(FLEXSPI_Type *base, uint32_t status)
Check and clear IP command execution errors.

Parameters
* base — FLEXSPI base pointer.
* status — interrupt status.

void FLEXSPI_Init(FLEXSPI_Type *base, const flexspi_config_t *config)
Initializes the FLEXSPI module and internal state.

This function enables the clock for FLEXSPI and also configures the FLEXSPI with the input
configure parameters. Users should call this function before any FLEXSPI operations.

Parameters
* base — FLEXSPI peripheral base address.
* config — FLEXSPI configure structure.
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void FLEXSPI_ GetDefaultConfig(flexspi_config_t *config)
Gets default settings for FLEXSPI.

Parameters
* config — FLEXSPI configuration structure.

void FLEXSPI_ Deinit(FLEXSPI_Type *base)
Deinitializes the FLEXSPI module.

Clears the FLEXSPI state and FLEXSPI module registers.
Parameters
* base — FLEXSPI peripheral base address.

void FLEXSPI UpdateDlIValue(FLEXSPI_Type *base, flexspi_device_config_t *config,
flexspi_port_t port)

Update FLEXSPI DLL value depending on currently flexspi root clock.
Parameters
* base — FLEXSPI peripheral base address.
* config — Flash configuration parameters.
* port — FLEXSPI Operation port.

void FLEXSPI_ SetFlashConfig(FLEXSPI_Type *base, flexspi_device_config_t *config,
flexspi_port_t port)

Configures the connected device parameter.

This function configures the connected device relevant parameters, such as the size, com-
mand, and so on. The flash configuration value cannot have a default value. The user needs
to configure it according to the connected device.

Parameters
* base — FLEXSPI peripheral base address.
* config — Flash configuration parameters.
* port — FLEXSPI Operation port.

void FLEXSPI_ SoftwareReset(FLEXSPI_Type *base)
Software reset for the FLEXSPI logic.

This function sets the software reset flags for both AHB and buffer domain and resets both
AHB buffer and also IP FIFOs.

Parameters
* base — FLEXSPI peripheral base address.

static inline void FLEXSPI Enable(FLEXSPI_Type *base, bool enable)
Enables or disables the FLEXSPI module.

Parameters
* base — FLEXSPI peripheral base address.
* enable — True means enable FLEXSPI, false means disable.

void FLEXSPI UpdateAhbBuffersSettings(FLEXSPI_Type *base, flexspi_ahbBuffers_ctrl_t
*ptrAhbBufferCtrl)

Update all AHB buffers’ settings, including buffer size, master ID.
Parameters
* base — FLEXSPI peripheral base address.
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» ptrAhbBufferCtrl — Pointer to structure flexspi_ahbBuffers_ctrl t which
store all AHB buffers’ settings.

static inline void FLEXSPI_ EnableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Enables the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ DisableInterrupts(FLEXSPI_Type *base, uint32_t mask)
Disable the FLEXSPI interrupts.

Parameters
* base — FLEXSPI peripheral base address.
» mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ EnableTxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Tx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline void FLEXSPI EnableRxDMA (FLEXSPI_Type *base, bool enable)
Enables or disables FLEXSPI IP Rx FIFO DMA requests.

Parameters
* base — FLEXSPI peripheral base address.

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

static inline uint32_t FLEXSPI_ GetTxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP tx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The - tx fifo address.

static inline uint32_t FLEXSPI_ GetRxFifoAddress(FLEXSPI_Type *base)
Gets FLEXSPI IP rx fifo address for DMA transfer.

Parameters
* base — FLEXSPI peripheral base address.

Return values
The - rx fifo address.

static inline void FLEXSPI_ ResetFifos(FLEXSPI_Type *base, bool txFifo, bool rxFifo)
Clears the FLEXSPI IP FIFO logic.

Parameters
* base — FLEXSPI peripheral base address.
* txFifo — Pass true to reset TX FIFO.
* rxFifo — Pass true to reset RX FIFO.
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static inline void FLEXSPI_ GetFifoCounts(FLEXSPI_Type *base, size_t *txCount, size_t
*rxCount)

Gets the valid data entries in the FLEXSPI FIFOs.
Parameters
* base — FLEXSPI peripheral base address.

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

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

static inline uint32_t FLEXSPI_ GetInterruptStatusFlags(FLEXSPI_Type *base)
Get the FLEXSPI interrupt status flags.

Parameters
* base — FLEXSPI peripheral base address.

Return values
interrupt — status flag, use status flag to AND flexspi_flags_t could get the related
status.

static inline void FLEXSPI_ ClearInterruptStatusFlags(FLEXSPI_Type *base, uint32_t mask)
Get the FLEXSPI interrupt status flags.

Parameters
* base — FLEXSPI peripheral base address.
* mask — FLEXSPI interrupt source.

static inline void FLEXSPI_ GetDataLearningPhase(FLEXSPI_Type *base, uint8_t *portAPhase,
uint8_t *portBPhase)

Gets the sampling clock phase selection after Data Learning.
Parameters
* base — FLEXSPI peripheral base address.

* portAPhase —Pointer to a uint8_t type variable to receive the selected clock
phase on PORTA.

» portBPhase — Pointer to a uint8_t type variable to receive the selected clock
phase on PORTB.

static inline flexspi_arb_command_source_t FLEXSPI_GetArbitratorCommandSource(FLEXSPI_Type
*base)

Gets the trigger source of current command sequence granted by arbitrator.
Parameters
* base — FLEXSPI peripheral base address.

Return values
trigger — source of current command sequence.

static inline flexspi_ip_error_code_t FLEXSPI _GetIPCommandErrorCode(FLEXSPI_Type *base,
uint8_t *index)

Gets the error code when IP command error detected.
Parameters
* base — FLEXSPI peripheral base address.

* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.
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Return values
error — code when IP command error detected.

static inline flexspi_ahb_error_code_t FLEXSPI GetAHBCommandErrorCode(FLEXSPI_Type
*base, uint8_t
*index)

Gets the error code when AHB command error detected.
Parameters
* base — FLEXSPI peripheral base address.

* index — Pointer to a uint8_t type variable to receive the sequence index
when error detected.

Return values
error — code when AHB command error detected.

static inline bool FLEXSPI_GetBusldleStatus(FLEXSPI_Type *base)
Returns whether the bus is idle.

Parameters

* base — FLEXSPI peripheral base address.
Return values

* true — Bus is idle.

* false — Bus is busy.

void FLEXSPI_UpdateRxSampleClock(FLEXSPI_Type *base, flexspi_read_sample_clock_t
clockSource)

Update read sample clock source.
Parameters
* base — FLEXSPI peripheral base address.
* clockSource — clockSource of type flexspi_read_sample_clock_t

void FLEXSPI_UpdateLUT(FLEXSPI_Type *base, uint32_t index, const uint32_t *cmd, uint32_t
count)

Updates the LUT table.
Parameters
* base — FLEXSPI peripheral base address.

¢ index — From which index start to update. It could be any index of the LUT
table, which also allows user to update command content inside a com-
mand. Each command consists of up to 8 instructions and occupy 4*32-bit
memory.

« ¢cmd — Command sequence array.
* count — Number of sequences.

static inline void FLEXSPI_ WriteData(FLEXSPI_Type *base, uint32_t data, uint8_t fifoIndex)
Writes data into FIFO.

Parameters
* base — FLEXSPI peripheral base address
* data — The data bytes to send

* fifoIndex — Destination fifo index.
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static inline uint32_t FLEXSPI_ReadData(FLEXSPI_Type *base, uint8_t fifoIndex)
Receives data from data FIFO.

Parameters
* base — FLEXSPI peripheral base address
* fifoIndex — Source fifo index.

Returns
The data in the FIFO.

status_t FLEXSPI_ WriteBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Sends a buffer of data bytes using blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer — The data bytes to send

* size — The number of data bytes to send
Return values

* kStatus_ Success — write success without error

* kStatus_ FLEXSPI__SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI IpCommandGrantTimeout — [P command grant timeout
detected

status_t FLEXSPI_ReadBlocking(FLEXSPI_Type *base, uint8_t *buffer, size_t size)
Receives a buffer of data bytes using a blocking method.

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

Parameters

* base — FLEXSPI peripheral base address

* buffer - The data bytes to send

* size — The number of data bytes to receive
Return values

* kStatus_ Success — read success without error

* kStatus_ FLEXSPI__SequenceExecutionTimeout — sequence execution time-
out

* kStatus. FLEXSPI IpCommandSequenceError — IP command sequencen er-
ror detected

* kStatus_ FLEXSPI IpCommandGrantTimeout — [P command grant timeout
detected
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status_t FLEXSPI_ TransferBlocking(FLEXSPI_Type *base, flexspi_transfer_t *xfer)

Execute command to transfer a buffer data bytes using a blocking method.
Parameters
* base — FLEXSPI peripheral base address
* xfer — pointer to the transfer structure.
Return values
* kStatus_ Success — command transfer success without error

* kStatus_ FLEXSPI_SequenceExecutionTimeout — sequence execution time-
out

* kStatus_ FLEXSPI_IpCommandSequenceError — IP command sequence er-
ror detected

* kStatus_ FLEXSPI_IpCommandGrantTimeout — IP command grant timeout
detected

void FLEXSPI_ TransferCreateHandle(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_callback_t callback, void *userData)
Initializes the FLEXSPI handle which is used in transactional functions.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure to store the transfer state.
* callback — pointer to user callback function.

* userData — user parameter passed to the callback function.

status_t FLEXSPI_ TransferNonBlocking(FLEXSPI_Type *base, flexspi_handle_t *handle,

flexspi_transfer_t *xfer)
Performs a interrupt non-blocking transfer on the FLEXSPI bus.

Note: Calling the API returns immediately after transfer initiates. The user needs to
call FLEXSPI_GetTransferCount to poll the transfer status to check whether the transfer
is finished. If the return status is not kStatus_FLEXSPI_Busy, the transfer is finished. For
FLEXSPI_Read, the dataSize should be multiple of rx watermark level, or FLEXSPI could
not read data properly.

Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state.

* xfer — pointer to flexspi_transfer_t structure.
Return values
* kStatus_ Success — Successfully start the data transmission.

* kStatus  FLEXSPI Busy — Previous transmission still not finished.

status_t FLEXSPI_ TransferGetCount(FLEXSPI_Type *base, flexspi_handle_t *handle, size_t

*count)

Gets the master transfer status during a interrupt non-blocking transfer.

Parameters
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* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state.

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

* kStatus_ InvalidArgument — count is Invalid.

* kStatus_ Success — Successfully return the count.

void FLEXSPI TransferAbort(FLEXSPI_Type *base, flexspi_handle_t *handle)
Aborts an interrupt non-blocking transfer early.

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

Parameters
* base — FLEXSPI peripheral base address.

* handle — pointer to flexspi_handle_t structure which stores the transfer
state

void FLEXSPI TransferHandleIRQ(FLEXSPI_Type *base, flexspi_handle_t *handle)
Master interrupt handler.

Parameters
* base — FLEXSPI peripheral base address.
* handle — pointer to flexspi_handle_t structure.

FSL FLEXSPI DRIVER VERSION
FLEXSPI driver version.

Status structure of FLEXSPI.
Values:

enumerator kStatus_ FLEXSPI_Busy
FLEXSPI is busy

enumerator kStatus_ FLEXSPI_SequenceExecutionTimeout
Sequence execution timeout error occurred during FLEXSPI transfer.

enumerator kStatus_ FLEXSPI_IpCommandSequenceError
IP command Sequence execution timeout error occurred during FLEXSPI transfer.

enumerator kStatus_ FLEXSPI_IpCommandGrantTimeout
IP command grant timeout error occurred during FLEXSPI transfer.

CMD definition of FLEXSPI, use to form LUT instruction, _flexspi_command.
Values:

enumerator kFLEXSPI Command STOP
Stop execution, deassert CS.

enumerator kFLEXSPI Command SDR
Transmit Command code to Flash, using SDR mode.
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enumerator kKFLEXSPI_Command RADDR_ SDR
Transmit Row Address to Flash, using SDR mode.

enumerator kFLEXSPI_Command_CADDR_ SDR

Transmit Column Address to Flash, using SDR mode.
enumerator kFLEXSPI_Command_ MODE1_SDR

Transmit 1-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI_Command MODE2_ SDR

Transmit 2-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI Command MODE4 SDR

Transmit 4-bit Mode bits to Flash, using SDR mode.
enumerator kFLEXSPI _Command MODES SDR

Transmit 8-bit Mode bits to Flash, using SDR mode.
enumerator kKFLEXSPI Command WRITE SDR

Transmit Programming Data to Flash, using SDR mode.
enumerator kFLEXSPI Command READ SDR

Receive Read Data from Flash, using SDR mode.
enumerator kFLEXSPI Command LEARN SDR

Receive Read Data or Preamble bit from Flash, SDR mode.
enumerator kFLEXSPI Command DATSZ SDR

Transmit Read/Program Data size (byte) to Flash, SDR mode.
enumerator kFLEXSPI Command DUMMY SDR

Leave data lines undriven by FlexSPI controller.
enumerator KFLEXSPI__Command_ DUMMY_RWDS_SDR

Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.
enumerator kKFLEXSPI Command_DDR

Transmit Command code to Flash, using DDR mode.
enumerator kKFLEXSPI_Command RADDR_DDR

Transmit Row Address to Flash, using DDR mode.
enumerator kKFLEXSPI_Command CADDR_DDR

Transmit Column Address to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE1 DDR

Transmit 1-bit Mode bits to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE2 DDR

Transmit 2-bit Mode bits to Flash, using DDR mode.
enumerator kFLEXSPI Command MODE4 DDR

Transmit 4-bit Mode bits to Flash, using DDR mode.
enumerator kKFLEXSPI__Command_MODES8 DDR

Transmit 8-bit Mode bits to Flash, using DDR mode.
enumerator kKFLEXSPI__Command_WRITE_DDR

Transmit Programming Data to Flash, using DDR mode.

enumerator kFLEXSPI Command READ DDR
Receive Read Data from Flash, using DDR mode.
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enumerator kFLEXSPI Command LEARN DDR
Receive Read Data or Preamble bit from Flash, DDR mode.

enumerator kFLEXSPI Command DATSZ DDR
Transmit Read/Program Data size (byte) to Flash, DDR mode.
enumerator kFLEXSPI Command_DUMMY__DDR
Leave data lines undriven by FlexSPI controller.
enumerator kFLEXSPI Command DUMMY_ RWDS_ DDR
Leave data lines undriven by FlexSPI controller, dummy cycles decided by RWDS.

enumerator kFLEXSPI Command JUMP_ ON_ CS

Stop execution, deassert CS and save operand[7:0] as the instruction start pointer for
next sequence

enum _ flexspi_pad
pad definition of FLEXSPI, use to form LUT instruction.
Values:
enumerator kFLEXSPI _1PAD
Transmit command/address and transmit/receive data only through DATAO/DATA1.

enumerator kFLEXSPI 2PAD

Transmit command/address and transmit/receive data only through DATA[1:0].
enumerator kFLEXSPI 4PAD

Transmit command/address and transmit/receive data only through DATA[3:0].
enumerator kFLEXSPI_8PAD

Transmit command/address and transmit/receive data only through DATA[7:0].

enum _ flexspi_ flags

FLEXSPI interrupt status flags.
Values:
enumerator kFLEXSPI_SequenceExecutionTimeoutFlag

Sequence execution timeout.
enumerator kFLEXSPI__ AhbBusTimeoutFlag

AHB Bus timeout.
enumerator kFLEXSPI__SckStoppedBecauseTxEmptyFlag

SCK is stopped during command sequence because Async TX FIFO empty.
enumerator kFLEXSPI_ SckStoppedBecauseRxFullFlag

SCK is stopped during command sequence because Async RX FIFO full.
enumerator kFLEXSPI_ DataLearningFailedFlag

Data learning failed.
enumerator kFLEXSPI_IpTxFifoWatermarkEmptyFlag

IP TX FIFO WaterMark empty.
enumerator kFLEXSPI_ IpRxFifoWatermarkAvailableFlag

IP RX FIFO WaterMark available.
enumerator kFLEXSPI_ AhbCommandSequenceErrorFlag

AHB triggered Command Sequences Error.

enumerator kFLEXSPI_IpCommandSequenceErrorFlag
IP triggered Command Sequences Error.
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enumerator kFLEXSPI__AhbCommandGrantTimeoutFlag
AHB triggered Command Sequences Grant Timeout.

enumerator kFLEXSPI_IpCommandGrantTimeoutFlag
IP triggered Command Sequences Grant Timeout.

enumerator kFLEXSPI_IpCommandExecutionDoneFlag
IP triggered Command Sequences Execution finished.

enumerator kFLEXSPI__AlllnterruptFlags
All flags.

enum _flexspi_read_sample clock
FLEXSPI sample clock source selection for Flash Reading.

Values:

enumerator kFLEXSPI_ReadSampleClkLoopbackInternally
Dummy Read strobe generated by FlexSPI Controller and loopback internally.

enumerator kFLEXSPI_ReadSampleClkLoopbackFromDgsPad
Dummy Read strobe generated by FlexSPI Controller and loopback from DQS pad.

enumerator kFLEXSPI_ReadSampleClkLoopbackFromSckPad
SCK output clock and loopback from SCK pad.

enumerator kFLEXSPI_ReadSampleClkExternallnputFromDgsPad
Flash provided Read strobe and input from DQS pad.

enum _ flexspi_ cs_interval_cycle_ unit
FLEXSPI interval unit for flash device select.
Values:

enumerator kFLEXSPI CsIntervalUnit1SckCycle
Chip selection interval: CSINTERVAL * 1 serial clock cycle.

enumerator kFLEXSPI_ CsIntervalUnit256SckCycle
Chip selection interval: CSINTERVAL * 256 serial clock cycle.

enum _ flexspi_ahb_write wait_ unit
FLEXSPI AHB wait interval unit for writing.
Values:

enumerator kFLEXSPI__AhbWriteWaitUnit2AhbCycle
AWRWAIT unit is 2 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWait Unit8 AhbCycle
AWRWAIT unit is 8 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWaitUnit32AhbCycle
AWRWAIT unit is 32 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit128 AhbCycle
AWRWAIT unit is 128 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit512AhbCycle
AWRWAIT unit is 512 ahb clock cycle.

enumerator kFLEXSPI__ AhbWriteWaitUnit2048 AhbCycle
AWRWAIT unit is 2048 ahb clock cycle.
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enumerator kFLEXSPI__AhbWriteWaitUnit8192AhbCycle
AWRWAIT unit is 8192 ahb clock cycle.

enumerator kFLEXSPI__AhbWriteWait Unit32768 AhbCycle
AWRWAIT unit is 32768 ahb clock cycle.
enum _ flexspi_ip_error_code
Error Code when IP command Error detected.
Values:
enumerator kFLEXSPI_IpCmdErrorNoError
No error.
enumerator kFLEXSPI_IpCmdErrorJumpOnCsInlpCmd
IP command with JMP_ON_CS instruction used.
enumerator kFLEXSPI_IpCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_IpCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.
enumerator kFLEXSPI_IpCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
enumerator kFLEXSPI_ IpCmdErrorInvalid Address
Flash access start address exceed the whole flash address range (A1/A2/B1/B2).
enumerator kFLEXSPI_IpCmdErrorSequenceExecutionTimeout
Sequence execution timeout.
enumerator kFLEXSPI_ IpCmdErrorFlashBoundaryAcrosss
Flash boundary crossed.
enum _ flexspi_ahb_error code
Error Code when AHB command Error detected.
Values:
enumerator kFLEXSPI__AhbCmdErrorNoError
No error.
enumerator kFLEXSPI_ AhbCmdErrorJumpOnCsInWriteCmd
AHB Write command with JMP_ON_CS instruction used in the sequence.
enumerator kFLEXSPI__ AhbCmdErrorUnknownOpCode
Unknown instruction opcode in the sequence.
enumerator kFLEXSPI_ AhbCmdErrorSdrDummyInDdrSequence
Instruction DUMMY_SDR/DUMMY_RWDS_SDR used in DDR sequence.
enumerator kFLEXSPI_ AhbCmdErrorDdrDummyInSdrSequence
Instruction DUMMY_DDR/DUMMY_RWDS_DDR used in SDR sequence.
enumerator kFLEXSPI_ AhbCmdSequenceExecutionTimeout
Sequence execution timeout.
enum _ flexspi_ port
FLEXSPI operation port select.

Values:
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enumerator kFLEXSPI_PortAl
Access flash on A1 port.

enumerator kFLEXSPI PortA2
Access flash on A2 port.

enumerator kFLEXSPI_PortB1
Access flash on B1 port.

enumerator kFLEXSPI PortB2
Access flash on B2 port.

enumerator kFLEXSPI PortCount
enum _ flexspi_arb_ command_ source
Trigger source of current command sequence granted by arbitrator.
Values:
enumerator kFLEXSPI__ AhbReadCommand
enumerator kFLEXSPI AhbWriteCommand
enumerator kFLEXSPI_ IpCommand
enumerator kFLEXSPI SuspendedCommand
enum _ flexspi__command_ type
Command type.
Values:

enumerator kFLEXSPI Command
FlexSPI operation: Only command, both TX and Rx buffer are ignored.

enumerator kFLEXSPI_Config
FlexSPI operation: Configure device mode, the TX fifo size is fixed in LUT.

enumerator kFLEXSPI_ Read
enumerator kFLEXSPI_ Write

typedef enum _flexspi_pad flexspi_pad_t
pad definition of FLEXSPI, use to form LUT instruction.

typedef enum _flexspi flags flexspi_flags_t
FLEXSPI interrupt status flags.

typedef enum _flexspi read _sample_clock flexspi_read__sample_ clock_t
FLEXSPI sample clock source selection for Flash Reading.

typedef enum _flexspi_cs_interval_cycle_unit flexspi_ cs_ interval cycle_unit_ t
FLEXSPI interval unit for flash device select.

typedef enum _flexspi_ahb_write_wait_unit flexspi_ahb_ write wait_ unit_t
FLEXSPI AHB wait interval unit for writing.

typedef enum _flexspi_ip_error_code flexspi_ip_error_ code_t
Error Code when IP command Error detected.

typedef enum _flexspi_ahb_error_code flexspi_ahb_ error_ code_t
Error Code when AHB command Error detected.
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typedef enum _flexspi_port flexspi_port_t
FLEXSPI operation port select.

typedef enum _flexspi_arb_command_source flexspi_arb_ command_ source_t
Trigger source of current command sequence granted by arbitrator.

typedef enum _flexspi command_type flexspi_command__type_t
Command type.

typedef struct _flexspi_ahbBuffer_config flexspi_ ahbBuffer_ config_t
typedef struct _flexspi_ahbBuffers_ctrl flexspi_ahbBuffers_ ctrl_t
Structure to control all AHB buffers.

typedef struct _flexspi_config flexspi_ config_t
FLEXSPI configuration structure.

typedef struct _flexspi_device_config flexspi_ device_ config_t
External device configuration items.

typedef struct _flexspi_transfer flexspi_ transfer_t
Transfer structure for FLEXSPIL.

typedef struct _flexspi_handle flexspi__handle_t

typedef void (*flexspi_ transfer_ callback_t)(FLEXSPI_Type *base, flexspi_handle_t *handle,
status_t status, void *userData)

FLEXSPI transfer callback function.
typedef struct _flexspi_addr_map_config flexspi_addr_map_ config_t

Address mapping configuration structure.

FSL FEATURE FLEXSPI AHB BUFFER COUNT
FLEXSPI_LUT_SEQ(cmd0, pad0, op0, cmmd1, padl, opl)
Formula to form FLEXSPI instructions in LUT table.

struct _ flexspi_ ahbBuffer_ config
#include <fsl_flexspi.h>

Public Members
uint8_t priority
This priority for AHB Master Read which this AHB RX Buffer is assigned.
uint8_t masterIndex
AHB Master ID the AHB RX Buffer is assigned.
uint16_t bufferSize
AHB buffer size in byte.

bool enablePrefetch
AHB Read Prefetch Enable for current AHB RX Buffer corresponding Master, allows
prefetch disable/enable separately for each master.
struct _ flexspi_ahbBuffers_ ctrl
#include <fsl_flexspi.h> Structure to control all AHB buffers.
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Public Members

flexspi_ahbBuffer_config_t buffer[FSL_FEATURE_FLEXSPI_AHB_BUFFER_COUNTn(0)]
Configurations of all AHB buffers.

struct _ flexspi_ config

#include <fsl_flexspi.h> FLEXSPI configuration structure.

Public Members

flexspi_read_sample_clock_t rxSampleClock
Sample Clock source selection for Flash Reading.

bool enableSckFreeRunning
Enable/disable SCK output free-running.

bool enableDoze
Enable/disable doze mode support.

bool enableHalfSpeed Access
Enable/disable divide by 2 of the clock for half speed commands.

bool enableSckBDiffOpt
Enable/disable SCKB pad use as SCKA differential clock output, when enable, Port B
flash access is not available.

bool enableSameConfigFor All
Enable/disable same configuration for all connected devices when enabled, same con-
figuration in FLASHA1CRx is applied to all.

uint16_t seqTimeoutCycle
Timeout wait cycle for command sequence execution, timeout after ahbGrantTimeout-
Cyle*1024 serial root clock cycles.

uint8_t ipGrantTimeoutCycle
Timeout wait cycle for IP command grant, timeout after ipGrantTimeoutCycle*1024
AHB clock cycles.

uint8_t txWatermark
FLEXSPI IP transmit watermark value.

uint8_t rxWatermark
FLEXSPI receive watermark value.

struct _ flexspi_ device_ config

#include <fsl_flexspi.h> External device configuration items.

Public Members
uint32_t flexspiRootClk
FLEXSPI serial root clock.

bool isSck2Enabled
FLEXSPI use SCK2.
uint32_t flashSize
Flash size in KByte.

bool addressShift
Address shift.
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flexspi_cs_interval _cycle_unit_t CSIntervalUnit
CS interval unit, 1 or 256 cycle.

uint16_t CSInterval
CS line assert interval, multiply CS interval unit to get the CS line assert interval cycles.

uint8_t CSHoldTime
CS line hold time.
uint8_t CSSetupTime
CS line setup time.
uint8_t dataValidTime
Data valid time for external device.
uint8_t columnspace
Column space size.
bool enableWordAddress
If enable word address.
uint8_t AWRSeqIndex
Sequence ID for AHB write command.
uint8_t AWRSegNumber
Sequence number for AHB write command.
uint8_t ARDSeqIndex
Sequence ID for AHB read command.
uint8_t ARDSeqNumber
Sequence number for AHB read command.
flexspi_ahb_write_wait_unit_t AHBWriteWaitUnit
AHB write wait unit.

uint16_t AHBWriteWaitInterval

AHB write wait interval, multiply AHB write interval unit to get the AHB write wait
cycles.

bool enableWriteMask
Enable/Disable FLEXSPI drive DQS pin as write mask when writing to external device.

struct _ flexspi_ transfer
#include <fsl_flexspi.h> Transfer structure for FLEXSPI.

Public Members
uint32_t deviceAddress
Operation device address.
flexspi_port_t port
Operation port.

flexspi_command_type_t cmdType
Execution command type.

uint8_t seqIndex
Sequence ID for command.
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uint8_t SeqNumber
Sequence number for command.

uint32_t *data
Data buffer.

size_t dataSize
Data size in bytes.

struct _ flexspi_ handle
#include <fsl_flexspi.h> Transfer handle structure for FLEXSPI.

Public Members
uint32_t state
Internal state for FLEXSPI transfer
uint8_t *data
Data buffer.
size_t dataSize
Remaining Data size in bytes.
size_t transferTotalSize
Total Data size in bytes.
flexspi_transfer_callback_t completionCallback
Callback for users while transfer finish or error occurred
void *userData
FLEXSPI callback function parameter.

struct _ flexspi_addr__map_ config
#include <fsl_flexspi.h> Address mapping configuration structure.

Public Members
uint32_t addrStart

Remapping start address.
uint32_t addrEnd

Remapping end address.
uint32_t addrOffset

Address offset.
bool remapEnable

Enable address remapping.

struct ahbConfig

Public Members

uint8_t ahbGrantTimeoutCycle

Timeout wait cycle for AHB command grant, timeout after ahbGrantTimeoutCyle*1024
AHB clock cycles.
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uint16_t ahbBusTimeoutCycle
Timeout wait cycle for AHB read/write access, timeout after ahbBusTimeoutCy-
cle*1024 AHB clock cycles.

uint8_t resumeWaitCycle
Wait cycle for idle state before suspended command sequence resume, timeout after
ahbBusTimeoutCycle AHB clock cycles.

flexspi_ahbBuffer_config t buffer[FSL_FEATURE_FLEXSPI_AHB_BUFFER_COUNTn(0)]
AHB bulffer size.

bool enableClear AHBBufferOpt
Enable/disable automatically clean AHB RX Buffer and TX Buffer when FLEXSP