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1 Introduction

The MCUXpresso Config Tools set is a suite of evaluation and configuration tools that help you from initial
evaluation to production software development. Following tools are included:

Table 1. MCUXpresso Config Tools
Name Description

Pins Tool Enables you to configure the pins of a device. Pins tool enables you to create, inspect, change, and
modify any aspect of the pin configuration and muxing of the device.

Clocks Tool Enables you to configure initialization of the system clock (core, system, bus, and peripheral clocks)
and generates the C code with clock initialization functions and configuration structures.

Peripherals Tool Enables you to configure the initialization for the MCUXpresso SDK drivers.

Device Enables you to generate a Device Configuration Data (DCD) image using the format and constrains
Configuration Tool |specified in the Boot ROM reference manual.

TEE (Trusted Enables you to configure security policies of memory areas, bus masters, and peripherals, in order to
Execution isolate and safeguard sensitive areas of your application.

Environment) Tool

1.1 Versions

The suite of these tools is called MCUXpresso Config Tools. These tools are provided as a desktop application
or as integrated version in MCUXpresso IDE.

Note: The desktop version of the tool contacts the NXP server and fetches the list of the available processors.
Once used, the processors data is retrieved on demand.

Tip: To use the desktop tool in the offline mode, create a configuration for the given processor while online. The
tool will then store the processors locally in the user folder and enable faster access and offline use. Otherwise,
it is possible to download and export the data using the Export menu.
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Figure 1. Desktop version of Pins tool

2 User interface

This section provides details on the user interface.

2.1 Creating, saving, and opening a configuration

In this context, configuration stands for common tools settings stored in an MEX (Microcontrollers Export
Configuration) file. This file contains settings of all available tools . The folder with the saved MEX file must
contain exactly one project file to be able to parse the toolchain project.

2.1.1 Creating a new configuration

In Project Explorer, right-click the Eclipse project based on MCUXpresso SDK, and select MCUXpresso
Config Tool > Open Pins. One of the following actions takes place:

* If the project contains an MEX file in the root folder, the file is opened.

* If the project contains any source file with tool configuration (pin_mux.c, clock_config.c and/or peripheral.c),
the tool configuration is imported from this file.

» Otherwise, an empty/default configuration for selected processor is created.

Note: The same command can be invoked also from popup menu on the MEX file or from toolbar in Project
Explorer view.

2.1.2 Saving a configuration

You can save your configuration by clicking the Save button on the toolbar or selecting File>Save from the
Main Menu. The command is enabled only if the configuration is dirty (unsaved) and one of MCUXpresso
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Config Tool perspective is opened. The configuration is always saved into an MEX file stored in the project root
folder. If file doesn't exist, new one is created using current project name.

Note: Configuration is also saved when you select Update Code in the toolbar.

2.1.3 Importing sources

You can import source code files to use as a basis for further configuration.

Note: You can import only C or DTSI files containing valid YAML configuration blocks generated by the Config
Tools. The configuration is reconstructed from the YAML block and the rest of the imported file is ignored.

To import source code files, do the following:

1. In the Menu bar, select File > Import....
2. From the list, select MCUXpresso Config Tools>Import Source.

B import O x

Select LY

P
Choose import wizard. [El

Select an import wizard:

type filter text

= Git ~
= Install
v = MCUXpresso Config Tools
I Impaort Configuration (*.mex)
[ Import Registers
[l Import Source
= Run/Debug
= Team

= XML W

P — .
'\3,' < Back MNext = Finish Cancel

Figure 2. Import Source wizard

Click Next.

On the next page, click Browse to specify the location of the source file.

Select the source file that you wish to import and click Open.

On the next page, select which functional groups to import (based on tools) by selecting the checkbox in the

left column.

7. Define how to import the functional groups by selecting one of the two available options in the dropdown
menu in the right column:
¢ Rename — All files are merged into the current configuration. It imports all the functions only. If the

imported function has the same name as an existing one, it is automatically renamed to the indexed one.

o0k w
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For example, if BOARD InitPins exists in the configuration then the imported function is renamed to
BOARD InitPinsl .

* Overwrite — All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as an existing one, then the existing one is replaced with the
imported one.

Click Finish.

2.1.3.1 Importing Board/Kit configuration

Use import settings from default board/kit templates provided within CFG tools data for further configuration.

To import board/kit configuration, do the following:

7.

ok wh=

In the Menu bar, select File > Import...>.

In the Import wizard, select MCUXpresso Config Tools > Import Board/Kit Configuration.

Click Next.

On the next page, select the board/kit variant from the dropdown menu.

Select which functional groups to import (based on tools) by selecting the checkbox in the left column.

Define how to import the functional groups by selecting one of the two available options in the dropdown

menu in the right column:

* Rename — All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as an existing one, it is automatically renamed to the indexed
one. For example, if BOARD_InitPins exists in the configuration then the imported function is renamed to
BOARD _InitPins1.

¢ Overwrite — All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as an existing one, then the existing one is replaced with the
imported one.

Click Finish.

2.1.3.2 Importing configuration

To import an existing configuration from an MEX file, do the following:

ok w2

In the Menu bar, select File > Import...>.

In the Import wizard, select MCUXpresso Config Tools > Import configuration (*.mex).

Click Next.

On the next page, click Browse to specify the location of the registers file.

Select the MEX file that you wish to import and click Open.

On the next page, select which functional groups to import (based on tools) by selecting the checkbox in the

left column.

Define how to import the functional groups by selecting one of the two available options in the dropdown

menu in the right column:

* Rename — All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as an existing one, it is automatically renamed to the indexed one.
For example, if BOARD InitPins exists in the configuration then the imported function is renamed to
BOARD InitPinsl.

* Overwrite — All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as an existing one, then the existing one is replaced with the

imported one.
8. Click Finish.
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2.1.3.3 Importing registers

You can import register configuration from a processor memory dump.
Note: Currently, register configuration can be imported into the Clocks tool only.

Note: A processor memory-dump file in the CSV or S19 format is required for importing register configuration.

' Import Registers
Import registers from the Memeory Dump or C5Y format.

' Registers configuration Browse...

Clocks

Functional group options
(®) Modify existing functional group

() Create a new functional group.

Functicnal group name

Locked values options
(®) Keep values that are locked
() Owverride values that are locked

< Back Mext = Finish Cancel

Figure 3. Import Registers

To import register configuration, do the following:

1. In the Menu bar, select File > Import.... Alternatively, click the Import Registers Configuration button in
the Registers view, or drag-and-drop the memory dump file anywhere in the Registers view area.
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Figure 4. Import Registers Configuration
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Click Next.

o0k wnN

In the Import wizard, select MCUXpresso Config Tools > Import Registers.

On the next page, click Browse to specify the location of the registers configuration.
Select the registers file you wish to import, and click OK.
By default, the imported register configuration will overwrite the existing functional group. If you want a new

functional group to be created instead, select the Create new functional group option button, and specify

the functional group name.
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7. Click Finish.
Note: All registers are imported from the dump file regardless of their relevance to clock configuration,
therefore, the list can contain registers not needed by the Clocks tool.

2.1.4 Restoring configuration from source code

All Config tools have a possibility of restoring configuration from the source code. The generated code below
contains information about the Clocks tool settings that are used in the tool (block within a comment in YAML
format).

The following is an example of the settings information in the generated source code.

JEREERR R RO RO R KRR R R KRR RO R KRR K

RRERRRRRRRRRRRRIRRRRRK Configuration BOARD BootClockRUN *#sssskskskskskskokskkkkkokhokkk
AR RO ORI KRR ORI HORK RO KR ORI OR KRRk

f‘*t TEXT BELOW IS USED AS SETTING FOR TOOLS Bk R R e R R e e e s e R R e e e e e R e e e e R R e e
I lConfiguration

name: BOARD BootClockRUN

called from default init: true

outputs:

- {id: Bus_clock.outFreq, value: 20.97152 MHz}

- {id: Core_clock.outFreq, value: 28.97152 MHz}

- {id: Flash_clock.outFreqg, value: 18.48576 MHz}

- {id: FlexBus_clock.outFreq, value: 10.48576 MHz}

- {id: LPO clock.outFreq, wvalue: 1 kHz}

- {id: MCGFFCLK.outFreq, value: 32.768 kHz}

- {id: PLLFLLCLK.outFreq, value: 28.97152 MHz}

- {id: System_clock.outFreq, value: 20.97152 MHz}

* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS *###®sws®s®j

Figure 5. Setting Information in the source code

If this information is not corrupted, it is possible to reimport the clock settings into the tool using the following
steps.

1. In the Menu bar, select File > Import....

From the list, select MCUXpresso Config Tools > Import Source Files.
Click Next.

Click Browse.

Navigate and select the source file previously produced by one of the Config tools (for example,
clock_config.c).

6. If the settings parse successfully, clock configurations are added into the current global configuration.

ok wbd

2.2 Toolbar

The toolbar is on the top of the window and includes buttons/menus of frequently used actions common to all
tools. See the following sections for more information.
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Table 2. Toolbar

Item Description

Config Tools Overview Open the Overview dialog with information about currently used tools.

Show Problems View Open the Problems view.

Update Code Open the update dialog allowing you to update generated peripheral initialization
code directly within specified toolchain project.

Generate Code Regenerate source code when "Enable Code Preview" preference is disabled.

Functional group selection Select functional group. Functional group in the Peripherals tool represents a

group of peripherals that are initialized as a group. The tool generates a C function
for each function group that contains the initialization code.

Call from default initialization Set the current functional group to be initialized by the default initialization
function.

Functional group properties Open the Functional group properties dialog to modify name and other
properties of the function group.

Tool selection Display icons of individual tools. Use them to switch between tools.

Undo/Redo Undo/Redo last action.

In addition, the toolbar may contain additional items depending on the selected tool. See the chapters dedicated
to individual tools for more information.

2.2.1 Eclipse project selection

You can use the Eclipse project drop-down menu to switch between projects. If a project contains several MEX
configuration files (in its root folder), all are listed and can be switched individually.

2.2.2 Config Tools overview

Click the Config Tools Overview button to open Config Tools Overview and inspect information about the
configuration, hardware, and project. For more information, see the Config Tools Overview section.

2.2.3 Show Problems view

Click the Show Problems View to open/highlight the Problems view and inspect any errors in your
configuration. See Problems view for more information.

Button color depends on issue type. Red indicates the presence of at least one error, yellow indicates the
presence of at least one warning.

2.2.4 Update code

To update the generated code in the related toolchain project, click the Update Code button. In the window,
select the tools or files you want to update. If the file is updated automatically, the button is filled with a black
square. The reason is displayed in the tooltip.
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. Update Files O s
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pin_mux.h change
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peripherals.c [El create
peripherals.h create
[ ] TEE & warnings
[ ] Device Configuration & warnings

~ [m] Configuration
[m] frdmk82f_cmsis_i2c_edma_b2b_transfer_master.mex [ no change

Options

Always show details before Update Code 0K Cancel

Return to "Develop’ perspective after project update

Figure 6. Update Files window

To inspect the code difference between the versions, click the change link.
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On disk: board\clock_config.c ‘

‘Newly generated: clock_config.c

Return to "Develop™ perspective after project update

Figure 7. Show differences
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[] TEE 3 * Copyright 2016-20: 3 * will be overwr| &2
] Device Configuration 4 * All rights reserve 4 FEEmmEmmmmE
v [m] Configuration ? : : ?/: -
[m] frdmk&2f_cmsis_i2c_edma_b2b_transfel 3 *fSPDX—Llcense—Idem ; . How to setup g D
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Options
Always show details before Update Code Faree

To update the project without opening the Update Files dialog, deselect the Always show details before

Update Code checkbox.
To access the Update Code dialog from the Update

Code dropdown menu, select Open Update Code Dialog.

- B Update Co

[El Update Code ~

. B Open Update Code Dialog

de

Figure 8. Update Code dropdown menu
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Note: The generated code is always overwritten.
Note: Previous version of the file can be retrieved from Eclipse local history.
The Update Code action is enabled under following conditions:

* If the MEX configuration is saved in a toolchain project, the processor selected in the tool matches with
processor selected in the toolchain project

» Core is selected (for multicore processors)

2.2.5 Functional groups

Every Pins/Clocks/Peripherals/TEE configuration can contain several functional groups.

These groups represent functions which will be generated into source code. Use the dropdown menu to switch
between functional groups and configure them.

‘Functional Group | BOARD_InitPins v e E:

Figure 9. Functional groups

You can use two additional buttons to further configure functional groups:

Table 3. Functional Groups

Icon Description

F Toggle "Called from default initialization function" feature (in source
v code)

@ Opens the Functional group properties window

Note:

Red/orange background indicates errors/warnings in the configuration.

2.2.5.1 Functional group properties

In the Functional Group Properties window, you can configure several options for functions and code
generation. Each setting is applicable for the selected function. You can specify generated function name, select
core (for multicore processors only) that is affecting the generated source code, or write function description
(this description is generated in the C file). You can also add, copy, and remove functional groups as needed.

Aside from name and description, you can choose to set parameters for selected functional groups.
Functional group properties are specific for individual Config Tools:
The Pins tool:

» Set custom #define prefix - If this property is set, the specific custom prefix is used for macros generated
into the pin mux.h. Otherwise the name of the functional group is used as the prefix.

* Prefix - The custom prefix string. If it is empty, no prefix is used.

* Clocks gate enable - If this property is enabled, the clock gate is enabled in the generated code. The clock
gate is needed for access to the peripherals, so have it enabled elsewhere.

» Core (for multicore processors only) - Selects the core that is used for executing this function.

* Full pins initialization - If this property is set, all features of the pins are fully initialized in the generated
function even if matches the after-reset state of the processor. If it is not set, values "Not specified" or "No init"
can be selected.
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* De-initialization function - If this feature is set, an additional function that sets all pins and peripheral signals
in this functional group to their after-reset state is generated. The new function has a suffix deinit by
default.

» Set custom de-initialization function name - Allows specifying a user-defined name of the de-initialization
function.

Clocks tool:

» Set custom #define prefix - If this property is set, the custom prefix is used for macros define in
clock config.h. Otherwise the name of the functional group is used as the prefix.

* Prefix - The custom prefix string. If it is empty, no prefix is used.
* Other settings - The processor-specific settings are specific for each processor. See the tooltips for details.

Peripherals tool:

* Prefix - It is used for identifiers, constants, and functions related to the functional group that is used in
generated code. If it is not specified, no prefix is used.

TEE tool:

» Set custom #define prefix - If this property is checked, the custom prefix is used for macros define in
generate code. Otherwise the name of the functional group is used as the prefix.

. Functional group properties X
Functional groups o @ ~ Mame: | BOARD_InitDEBUG_UARTPin:
Called by default initialization function

[® BOARD_InitDEBUG_UARTPins

e .
F BOARD_|nitSWD_DEEUGPins L] Set custom #define prefix

[ BOARD_InitUSEPins Prefix: BOARD_INITDEEUG_UARTPINS_

[ BOARD_InitLEDsPins T Cortex-M33 (Core 20) v

F BOARD_InitBUTTONsPins
™ BOARD_InitPins_Corel
™ BOARD_InitPins_Core1

P BOARD_Initl25Pins
F_'_] BOARD InitACCELPine Set custom de-initialization function name

Clock gate enable
] Full pins initialization
Generate de-initialization function

De-initialization

function name: | BOARD_InitDEBUG_UARTPins_deinit

Description: Configures pin routing and optionally pin electrical features.

Figure 10. Functional group properties for the Pins tool
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2.2.6 Undo/Redo actions

You can reverse your actions by using Undo/Redo buttons available in the Toolbar. You can also perform these
actions from the Edit menu in the Menu bar.

Table 4. Undo/redo actions

Icon Description

o Cancels the previous action

P&

o Cancels the previous undo action
g

You can also discard all unsaved changes using a command from the main menu ConfigTools>Reload
Configuration (*.mex).

2.2.7 Selecting the tools

Buttons on the extreme right-hand side of the toolbar represent available tools. Click the icons to quickly
navigate between .

2.3 Status bar

The status bar is visible at the bottom part of the GUI. Status bar indicates error and warning state of the
currently selected functional group.

2.4 Preferences

To configure preferences in the Preferences dialog, select Window>Preferences>MCUXpresso Config Tools
from the Menu bar.

Note: You can restore settings to default by selecting Restore Defaults in the lower right corner of the dialog.
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3 Preferences O et
| type filter text | | MCUXpresso Config Tools P ~ 8
General
C/C++ Line ending style
Help () Windows (CR + LF)
Install/Update O Linux/Mac (LF)
Library Hover (®) Default (based on host)
SR SRR Generate files read-only (see supported toclchains in tooltip)
MCUXpresso IDE
[] Generate source folder
Run/Debug
SWTChart Extensions [ ] Always overwrite files without asking
Terminal Always show details before Update Code
Validaticn Unde history size:
Version Control (Team) Network
AML :
Proxy connection
Mative W
[ Work offline
Processor data update
Auto Update W
| Download tools data when 15 imported into the
[] Download tools d hen SDK is imported | he IDE
Check for application updates
Show pin label & identifier table columns (Pins tool)
Require identifier for Pins (Pins tool)
[] Automatically load the last configuration on startup
Component templates folder | Select folder
Allow component migrations
[_]Enable Code Preview
[ ]Enable Animations
Restore Defaults Apply
@ g Q Apply and Close Cancel
Figure 11. Preferences
Several settings are available.
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Item

Description

Line ending style

Select between Windows (CR + LF), (LF), or Default
(based on host).

Always overwrite files without asking

Update existing files automatically, without prompting.

Always show details before Update Code

Review changes before the project is updated.

Undo history size

Enter the maximum number of steps that can be undone.
Enter O to disable.

Component template folder(Peripherals Tool)

The path to the folder with component templates. Keep
empty to use the default path. The default path is to the
folder component_templates in data of the Config tools.

Allow component migrations(Peripherals Tool)

When a configuration associated with a toolchain project

is open, the peripheral tool automatically checks if the
configuration components match the project and suggests a
migration if they are not.

Show internal IDs in Peripherals Tool

When checked, the tooltips in the Peripherals tool contain
internal identifications

Enable animations

Enables animations in the user interface, such as smoother
scrolling or opening a drop-down menu.

2.5 Configuration preferences

In the Configuration preferences window, you can set your preferences for to the configuration storage file

(MEX).

To configure the preferences related to the configuration, uses pop-up menu on the Eclipse project, select
Properties and then MCUXpresso Config Tools in the left pane.

Several preferences are available.

Table 6. Configuration Preferences

Item

Description

Validate boot init only

Validate tools' dependencies only against ‘boot init’ function
group. When selected, dependencies from all functional
groups of all tools must be satisfied in the functional groups
marked for default initialization. Clearing this option hides
warnings in case the user is using complex scenarios with
alternating functional groups within the application code.

Generate YAML

Generate YAML into C sources files.

Custom source file copyright header

Add a custom copyright header to generated source files
that do not already contain copyright.

Generate defines of clock registers

This feature is disabled by default (Edit->Configuration
Preferences). The new registers.h file with registers
defines is generated in the Code Preview tab. The custom
prefix can be defined in the Functional group properties.

Generate code only for registers that are different from
the after-reset state

Generate code only for registers that are different from the
after-reset state. For projects created in earlier MCUXpresso
versions, this option is selected by default.

Output path overrides

MCUXIDECTUG
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Table 6. Configuration Preferences...continued
Item Description

and Exports commands. A special dialog allows editing. For
more information, see Section 8.8.

Warning: When the source does not contain YAML code, it can't be imported.

2.6 Problems view

The Problems view displays issues in individual tools and in the inter-dependencies between the tools.

A Problems 2

| type filter text

Level Resource Issue Origin Target Type
-+ Warning LPUART1 Peripheral LPUART1 is noti.. Pins:BOARD_InitDEBUG_UA.. Peripherals: BOARD_InitPeri.. Validation
= Warning CSI Peripheral CSl is not initializ... Pins:BOARD_InitCSIPins Peripherals: BOARD_InitPeri... Validation
- Warning LPI12C1 Peripheral LPI2C1 is not initi... Pins:BOARD_InitCSIPins Peripherals: BOARD_InitPeri.. Validation
- Warning LCDIF Peripheral LCDIF is not initi.. Pins:BOARD_InitLCDPins Peripherals: BOARD_InitPeri... Validation
= Warning CAN2 Peripheral CAN2 is not initi... Pins:BOARD_InitCANPins Peripherals: BOARD_InitPeri... Validation
- Warning FLEXSPI Peripheral FLEXSPI is not inl... Pins:BOARD _InitHyperFlash.. Peripherals: BOARD InitPer... Validation
i Informat Project No toolchain project detect.. Tool problem

Figure 12. Problems view

To open the Problems view, click the Show Problems view button in the Toolbar, or select Views > Problems
from the Menu bar.

The Problems table contains the following information:

Table 7. Problems view

Item Description

Level Severity of the problem: Information, Warning, or Error.

Resource Resource related to the problem, such as signal name, the clock signal.

Issue Description of the problem.

Origin Information on the dependency source.

Target Tool that handles the dependency and its resolution.

Type Type of the problem. It is either the validation checking dependencies between tools, or a single tool
issue.

Every issue comes with a context menu accessible by right-clicking the table row. Use this menu to access
information about the problem or to apply a quick fix where applicable. You can also copy the rows for later use
by right-clicking the row and selecting Copy or by using the Ctrl+C shortcut. You can use the Ctri+left-click
shortcut to add additional rows to the selection.

Note: Quick fix is only available for problems highlighted with the "light bulb" icon.

Filter buttons are available on the right side of the Problems view ribbon.
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Table 8. Filter buttons

MCUXpresso Config Tools User's Guide (IDE)

Button

Description

B Enables the Validate boot init only preference. See Configuration preferences section for details.

Y

Filters messages in the Problems view. If selected, only problems for the active tool are displayed. See
Configuration preferences section for details.

2.7 Registers view

The Registers view lists the registers handled by the tool models. You can see the state of the processor
registers that correspond to the current configuration settings and also the state that is in the registers by default
after the reset. The values of the registers are displayed in the hexadecimal and binary form. If the value of the
register (or bit) is not defined, an interrogation mark "?" is displayed instead of the value.

4 Overview [g] Code Preview Registers » = Details L) Clock Consumers = 8
|l | [JShow the modified registers only. o | e
| type filter text
Reg. Mame Set Value Reset Value Value Description &3
AMACTRL_FRO192M_CTRL (0?80d0%a (0?80d0%a 192MHz Free Running O5cilli

Ay v (% W W W W W W W W W W W W W W W W W W W WY W W W W (W e w

ANACTRL_X032M_CTRL
PMC_OSTIMER
PMC_PDRUNCFGD
PMC_RTCOSCI2K
RTC_CTRL
SYSCOMN_ADCCLKDIV
SYSCOM_ADCCLESEL
SYSCOM_AHBCLKDIV
SYSCOMN_CLEOUTDIV
SYSCOMN_CLKOUTSEL
SYSCOM_CLOCK_CTRL
SYSCOM_CTIMERCLKSELD
SYSCOM_CTIMERCLKSEL1
SYSCOM_CTIMERCLKSEL2
SYSCOM_CTIMERCLKSEL3
SYSCOM_CTIMERCLKSEL4
SYSCOM_FCCLESELD
SYSCOM_FCCLESELT
SYSCOM_FCCLESEL2
SYSCOM_FCCLESEL3
SYSCOM_FCCLESELS
SYSCOM_FCCLESELS
SYSCOM_FCCLKSELG
SYSCOM_FCCLESELT
SYSCOM_FLEXFRGOCTRL
SYSCOM_FLEXFRG1CTRL
SYSCOM_FLEXFRGZCTRL
SYSCOM_FLEXFRG3CTRL
SYSCOM_FLEXFRG4CTRL
SYSCOM_FLEXFRG5CTRL
SYSCOM FLEXFRGBCTRL

Figure 13. Registers view

D 70214287

D77l eff74

D 777778
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W

The Registers view contains several items.
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Table 9. Registers

Item Description

Peripheral filter drop-down list List the registers only for the selected peripheral. Select all to list registers
for all the peripherals.

Show modified registers only checkbox Hide the registers that are left in their after-reset state or are not configured.

Text filter Filter content by text.

Import/Export registers Import/Export registers from/to CSV (Import is available only for the Clocks
tool)

The following table lists the color highlighting styles used in the Registers view.

Table 10. Color codes

Color Description
Yellow Indicates that the bitfield has been affected by the last change made in the tool.
background

Gray text color |Indicates that the bitfield is not edited and the value is the after-reset value.

Black text Indicates the bit-fields that the tool modifies.

Note: When the Peripherals tool is active and register initialization components are used, the user can perform
manual changes to some of the displayed values.

Note: This view contains registers for the selected tool. The view uses registers as internal parameters but

it might not handle all the register writes needed in the code. The register writes are done inside the SDK
functions that are called by the generated code. There might be additional registers accessed in the SDK
code during the setup process, and such register writes are not known to the tool and are not displayed in the
registers view.

2.8 Log view

The Log view shows user-specific information about MCUXpresso Config Tools operations. The Log view can
show up to 100 records across all tools in chronological order.

Each log entry consists of a timestamp, the name of the tool responsible for the entry, severity level, and the
actual message. If no tool name is specified, the entry was triggered by shared functionality.

You can filter the content of the Log view using the combo boxes to display only specific tool and/or severity
level information. Filters in different tools can be set independently.

Buffered log records are cleared using the clear button. It affects Log views across all tools.
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& Problems ik Global settings [ Log 2 = B

Filter: | All v [ Al v (%]

MNov 06, 2019 10:32:11 AM INFO: Working offline; false
MNov 06, 2019 12:37:59 PM INFO: Configuration saved to: C\Users
Wxf4317 1\Documents\FRDM-K&4F.mex

Figure 14. Log view

2.9 Config tools overview

The Config Tools Overview provides you with general information about your currently active configuration,
hardware, and project. It also provides a quick overview of the used/active and unused/inactive tools, generated
code, and functional groups. By default, the Config Tools Overview icon is on the left side of the toolbar.

Config Tools Overview contains several items.

Table 11. Config Tools Overview

Item Description

Configuration — General Info Displays the name of and the path to the MEX file of the
current configuration. Click the link to open the folder
containing the MEX file. To import additional settings, click
the Import additional settings into current configuration

button.
Configuration — HW Info Displays the processor, part number, core, and SDK-version
information of the current configuration.
Project Displays toolchain project information.
Pins/Clocks/Peripherals/TEE/Device Configuration Displays basic information about the Pins, Clocks,

Peripherals, TEE, andDevice Configuration tools.

To enable/disable the tools, click the toggle button. You can navigate to the tools by clicking their icons.
Following information about the tools is also available:

Table 12. Config Tools Overview

Item Description

Generated code Contains the list of source-code files. Click the links to open the files in the Code Preview view.

Functional groups Contains the list of the currently active functional groups. To select the groups in the Functional
groups tab in the toolbar, select the relevant links.

To open a tool-specific overview, select Views > Overview from the main menu.
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. Config Tools Overview

© Device Configuration tool does not suppart selected processor. Select different tool.

“ Configuration - General Info » Configuration - HW Info
Name: LPCXpresso55569.mex Processor: LPC55569
Path: C:\nxp\Project\SDK_2_12_0_LPCXpresso35569 Part number: LPC35569JBD100
n Core: Cortex-M33 (Core 20)

Board: LPCXpresso35569
SDK Versien: ksdk2 0

~ Pins w  Clocks ~ Peripherals
Configures pin routing, Configures the Configures the
including functional & initialization of the initialization of the SDK
electrical pin properties, core, system, bus, and peripheral drivers,
voltage/power rails, peripheral docks.
and run-time pin
configuration. () () a

“ Generated code “ Generated code

~ Generated code

[2] board\pin_mux.c [£] board\clock_config.c [2] board\peripherals.c
B G [ board\clock_config.h [ board\peripherals.n
~ Functional groups v Functional groups ~ Functional groups
BOARD_BootClockFRO12M BOARD_InitPe...s_cm33_cored
BOARD_InitDEBUG_UARTPins ) F £ P o -em33_ a
P BOARD_BootClockFROHFI6M F BOARD_InitPe...s_cm33_corel ﬂ

BOARD_InitSWD_DEBUGPins

= BOARD_BootClockPLL100M
BOARD_InitUSBPins g}y

T [ BOARD_BootClockPLL150M
BOARD._InitBUTTONSPins
BOARD_InitPins_CoreD
BOARD_InitPins_Corel i
BOARD_Initi25Pins )

BOARD_InitACCELPins ¥}

TTA®®TTTOTTOD

Tools not supported for the selected processor: Device Configuration

Figure 15. Config Tools Overview

v Project

v TEE
Configure access
policies for memary
areas and peripherals
helping to protect and
isolate sensitive parts of
the application.

v Generated code
[£] trustzone\tzm_config.c

@ trustzone\tzm_configh

+ Functional groups

™  BOARD_InitTrustZone

w Device Configuration

[ [
Close and Update Code Close

Note: Unsupported tools are not displayed in the overview.

2.10 Config Tools snippets

The Config tools snippets view can be opened in the Config Tools perspective. The snippets view shows
snippets related to the currently selected project. If you edit a particular file, the view shows items related to the
file's project. The snippets can be categorized, the hierarchy is controlled by the tool. Double-click or use the
specific icon to place source code of the selected snippet into the active editor.

Note: In the current version, the Config tools snippets view is supported for the Peripherals tool only.

3 Pins Tool

Pins tool is an easy-to-use tool for configuration of device pins. The Pins tool software helps create, inspect,
change, and modify any element of pin configuration and device muxing.
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- *Pins - LPC55569.mex (LPC55569, Cortex-M32 (Core #0)) - x
vmBiv & ¢ @O
cellansous = O ff Package [Pins Bottom] X Expansion Header QQC EEEE =0 & Ovenier x [ Code Preview [T Registers =&
%> Configuration - General Info
in r ~ i "
pin FLEXCOMM GPIO DMA PINT e s 7 s s 4 a2 « Configuration - HW Info
O FLEXCOMMSICT... GPIORIO01  DMAOTRIGOL.]  PINTRINTOL.] s (D
O FLEXCOMM4:SS...  GPIOWIO0,17  DMAXTRIGOL.] PINTPINTOL.] | | | | | | | | | port momben LPCssSERIEE
O FLEXCOMMATX... GPIO:PIO016 DMAGTRIGOL.] PINTPINTOL..] et numben RCSEREER
O FLEXCOMMB:SC... GPIOPIO,10 DMAOTRIGOL.] PINTPINTOL.] A _ _ A Gy EiE i )
O FLEXCOMMSSSS... GPIORIODE  DMAOTRIGOL.] PINTRINTOL.] D =D
V] B _ _ s > Project
O FLEXCOMMSRT... GPIORIO07  DMAOTRIGOL.] PINTRINTOL.]
| FLEXCOMMORT... GPIOPIOL0  DMADTRIGOL.1 PINTPINTOL.] © @3
L] FLEXCOMM3:TX...  GPIO:PIO0,12  DMAQ:TRIGO[..]  PINTPINTO[..] ¢ = - ° Coni i Juding functional & electrical
g FLEXCOMMERX... GPIOPIO0H  DMAGTRIGO[.] PINTPINTOL.] bropeics, oRage/power ais, and run-ime pin anfiguration.
O FLEXCOMMG:CT... GPIO:PI00,15 DMAOTRIGOL.] PINTPINTOL.] b — -0
O FLEXCOMM2TX..  GPIOPIO0Z7 DMAOTRIGO[.] PINTPINTOL.]
5 e _ e ©
M
; FLEXCOMMO:SCK ~ GPIO:PIOT,4  DMAG:TRIGO[..] PINTPINTO[..] Fo_ _F v Generated code
oz [vopA
= . . [2] board\pin_mux.c
O FLEXCOMMO:CT..  GPIQ:PIO0,23  DMAGTRIGO[.]  PINTPINT,OL.] - - [2] board\pin muxh
7
O R FLEXCOMMOAX... GPIO:PIO029 DMAOTRIGO[.] PINTPINTOL.] = = i R U
[Jea pioo 30/7co T FLEXCOMMOTX... GPIO:IOD30 DMADTRIGOL.] PINTPINTOL..] ¥ BOARD_InitPins
[Cles pioo_19/FcaRT. FLEXCOMM4:RT... GPIO:PIO,19 DMAQ:TRIGO[.] PINTPINTOL..] N —
Y04 WSSO © Other tools
[VIFa Wss2
[/]64 | USB1_VEUS | | | | | | | | |
[v7]H4 [USB1.DP s 8 7 6 5 4 3 2 1
i useiom v
- - < 5 LPC55S69JEV59 - VFBGA 59 package
v
{5 Routing Detail =0 @ [ o] »
Pypefiltertext ‘
Routng Deis er B0 miwies [ 5 | ©
# Peripheral  Signal Ar... Routed pin... Label Identifier  Direction  GPIO iitial... Mode Slewrste  Invert Opendrain  XCsignali.. Glitchfilter  Amalog swi.. Pullupcur.. Switchbet. A Problems % Bli¥l= o
[opermern |
Level Resource Issue
i Informatior Project No toolchain project s detecte
< >

Figure 16. Pins tool

3.1 Pins routing principle

The Pins tool is designed to configure routing peripheral signals either to pins or to internal signals.

Internal signal is an interconnection node which peripheral signals can be connected to (without any pin
interaction). Connecting two peripheral signals to internal signal makes an interconnection of these two
peripheral signals.

This routing configuration can be done in the following views:

* Pins
* Peripheral Signals
* Package

* Routing Details

Following two sections describe the two methods that you can use to define the routing path.

3.1.1 Beginning with peripheral selection

You can select the peripheral in the Routing Details view and the Peripheral Signals view.

1. Select the Peripheral.

2. In Routing Details view, select one of the available Signals or expand the peripheral in Peripheral Signals

view.
3. Selected the desired pin/internal signal.

Items (pins/internal signals) in the Routed pin/signal column in the Routing Details view have following

decorators:

» Exclamation mark and default text color indicates that such item selection causes a register conflict or the

item cannot be routed to the selected peripheral signal (some other peripheral signal can be).
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¢ Exclamation mark and gray text color indicates that the item cannot be routed to any signal of the selected
peripheral. The item is available for different peripheral using the same signal.
Note: Route to field in Routing details view contains items that are connectable to the selected signal
(without its channel if applicable). So when selected signal is “GPIO, 6” then the Routed pin/signal
provides items connectable to “GPIO”,

= Peripheral  Signal  Signal Route' Routeto Label Identifier Direction Slew rate Open drain  Drive stren... Pullselect  Pull enat
[ o [

- - n/a n/a nfa n/a n/a nfa nla
ADCO B DAC_6bit_VINI [72] ADCO_SE4b/CMP1_INO/PTC2/SPI0_PCS2/UARTL_CTS_b/FTMO_CHI/FB_AD12/250_TX_FS
ADC1 DAC_6bit_VIN2 ¥ [73] CMP1_INI/PTC3/LLWU_P7/SPI)_PCSL/UARTL_RX/FTMO_CH2/CLKOUT/I250_TX_BCLK
CANO 3 IN,0 [T [27] DACO_OUT/CMP1_IN3/ADCO_SEZ3
CMPO N, 1 ¥ [26] VREF_OUT/CMP1_INS/CMPO_INS/ADC_SEI8
CMPL I, 3 A4
CMp2 N, 5 \4
MT ouT \4
DACO WIN/SMP \4
DMA \4
ENET i4
EwM 4
EzPort A

Figure 17. Defining routing path

3.1.2 Beginning with pin/internal signal selection

You can select a pin or an internal signal in the Routing Details view.

1.
2.
3.

Select the pin/internal signal (Routed pin/signal).

Select one of the available Peripherals.

For the selected peripheral, select one of the available Signals.

Items in Peripheral column in Routing Details view have the following symbols:

» Exclamation mark and default text color indicate that such item selection can cause a register conflict or
the item does not support selected signal.

» Exclamation mark and gray text color indicate that the item cannot be routed to the selected pin/internal
signal. The item is available for different pin/internal signal using the same signal.
Note: In the Pins view and the Package view, you can configure only pins and not internal signals.

3.1.3 Routing of peripheral signals

Peripheral signals representing on-chip peripheral input or output can be connected to other on-chip peripherals
or to a pin through an inter-peripheral crossbar. You can configure this connection in the Routing Details view.

Three types of peripheral signal routing are available:

1. Routing the signal from the output of an internal peripheral (A) into the input of another internal peripheral
(B)
The signal leads from the output of one internal peripheral (A) to the input node of another internal
peripheral (B). In other words, the signal leads from A to B (A > B). To configure a signal in this way, perform
the following steps (PWM triggering ADC (PWM > ADC) used as an example):
a. Add a row in the Routing Details view.
b. Select peripheral B from the drop-down list in the Peripheral column.
MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User guide Rev. 11 — 15 January 2025 Document feedback

23 /147


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

Routing Details for BOARD.. o0

# Peripheral Signal Arrow  Routed pin/signal Label Identifier Direction GPIOIn
@ @

m| & n/a n/a n/a n/a

CAND | Cyclic Analog-to-Digital Converter (ADC)
CMPA
CMPB

Figure 18. Selecting the peripheral (B)

c. Select the input node of peripheral B from the drop-down list in the Signal column.

Routing Details for BOARD.. o0

Figure 19. Selecting the input node (B)

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO in
m ADC 9 ~ B n/a n/a n/a n/a

ANB, 4 A

ANB, 5

ANB, 6

ANB, 7

SYNC, A

Py m

VDDA

d. Select the output signal of peripheral A from the drop-down list in the Routed pin/signal column.

Routing Details for BOARD.. oo

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIOin

EN ~oc SYNC, A 2 A n/a n/a n/a n/a
EVTG3_OUTA ~
EVTG3_OUTB

PITO_SYNC_OUT
PIT1_SYNC_OUT
PWMAO_MUX_TRIGD

PWMAO_MUX_TRIG1
PWMAO_OUT_TRIGO

PWMAD mux trigger 0 (XBARA input 20}

GPIOC
PWMAD OUT TRIG1T rE
Figure 20. Selecting the output signal
Once the configuration is done, the row looks like this:
Routing Details for BOARD.. o0
# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO in
I ~Dc SYNC,A - PWMAOMUXT.. n/a n/a Input n/a
Figure 21. Result
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Note: It is necessary to select the ADC peripheral where the signal leads to (input in ADC). It is a limitation
of the Pins tool that the signal is not listed for the PWM peripheral (output). Notice the direction of the signal
in the Arrow column.

2. Routing the signal from a pin on the package to an internal peripheral input signal through an inter-
peripheral crossbar
Note: Only if a crossbar switch is present.
The signal leads from a pin on the package (XB_IN) connected through an inter-peripheral crossbar, to
an internal peripheral (B) input node. In other words, the signal leads from XB_IN to B (XB_IN > B). To
configure a signal in this way, perform the following steps (routing pin 55 using XB_IN6 to EVTGO input A
(XB_IN6 > EVTGO) used as example):
a. Add arow in the Routing Details view.

b. Select peripheral B from the drop-down list in the Peripheral column.

Routing Details for BOARD.. o0

Peripheral Signal Ar.. Routed ..

] Aﬂ B

4

.
]

CANOD
CMPA
CMPB
CMPC
CMPD
DACA
DACBE
DMAD
EVTG
EWN Event Generator (EVTG)
GPIO=
GPIOB

Figure 22. Selecting the peripheral (B)>
c. Select the input node of peripheral B from the drop-down list in the Signal column.
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Routing Details for BOARD.. o0
# Peripheral Signal Ar.. Routed ..
e ° 8|
EVTGO, A o
EVTGO, B
cvieo . |EVTG Input A
EVTGO, D
EVTGO_OUT, A
EVTGO_OUT, B
EVTG1, A
EVTG1, B
EVTG1, C
EVTG1, D
EVTG1_OUT, A
EVTG1_OUT, B w
Figure 23. Selecting the input node (B)

d. Select the XB_IN pin from the drop-down list in the Routed pin/signal column.

Routing Details for BOARD... oD

# Peripheral Signal Ar.. Routed.. Label Identifier Direction GPIO init.. GPIO int.. Slewrate Opendr.
m EVTG B a ~ nfa n/a n/a n/a n/a n/a na
[72] GPIOES/PWMB_2B/PWMA_FAULTO/XB_OUT8 ~

[73] GPIOES/PWMB_2A/PWMA_FAULT1/XB_OUTS
[55] GPIOFO/XB_IN6,/TB2/5CLK1

Drive str...

n/a

[56] GPIOF1 output

[77] GPIOF1 GPIOF pin 0;XBAR input 6;Quad timer B input 2 or channel 2 output;QSPI1 serial clock

[45] GPIOF11/TXDO/XB_INT1

[46] GPIOF15/RXD0/XB_IN10

[60] GPIOF2/SCL1/XB_OUTE/MISO1

[61] GPIOF3/SDA1/XB_OUT7/MOSI1

[62] GPIOF4/TXD1/XB_OUT8/PWMA_OX/PWMA_FAULTE

[63] GPIOF5/RXD1/XB_OUTS/PWMA_TX/PWMA_FAULT7 v

Figure 24. Selecting the pin

Once the configuration is done, the row looks like this:

Routing Details for BOARD.. o0

# Peripheral Ar...

I v

Figure 25. Result

Signal
EVTGO, A

Routed pin/signal

Note: In this example, GPIOFO0 is multiplexed with XB_IN6, QTimerB channel 2 output/input and QSPI1
SCLK signal. In this case, the tool will automatically pick XB_ING6 for the pin as XB_ING6 is the only option to

be routed to EVTGO input A.

3. Routing the signal from an internal peripheral (A) output to a pin via inter-peripheral crossbar
Note: Only if a crossbar switch is present.
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The signal leads from an internal peripheral (A) output to a pin connected through an inter-peripheral
crossbar on the package (XB_OUT). In other words, the signal leads from A to XB_OUT (A > XB_OUT).
To configure a signal in this way, perform the following steps (routing EVTGO output to a pin 87 using

XB_O0UT4 used as an example):

a. Add arow in the Routing Details view.

MCUXIDECTUG

b. Select peripheral A from the drop-down list in the Peripheral column.

Routing Details for BOARD.. o0

g

# Peripheral Signal Ar.. Routed ..
CAND
CMPA
CMPB
CMPC
CMPD
DACA
DACB
DMAD
EVTG
EWM Event Generator (EVTG)
GPIO=
GPIOB  w

Figure 26. Selecting the peripheral (A)

. Select the input node of peripheral A from the drop-down list in the Signal column.

Routing Details for BOARD... 1 [€D €3

o

# Peripheral Signal Ar.. Routed.. Label Identifier Direc
m EVTG 9 ~ E n/a n/a n/a
EVTGO, A ~
EVTGO, B

EVTGO, C

EVTGO, D
EVTGO_OUT, A
EVTGU_q EVTG Qutput A (XBARA output pins routing)
EVTG1, A

EVTG1, B

EVTGI, C

EVTG1, D
EVTG1_OUT, A
EVIG1_OUT, B ~

Figure 27. Selecting the output signal (A)

d. Select the XB_OUT pin from the drop-down list in the Route to column.
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Routing Details for BOARD... 1 |63

# Peripheral Signal Ar.. Routed.. Label Identifier Direction GPIO init.. GPIOint.. Slev
EVTG EVTGO_.. “ ~ n/a n/a n/a n/a n/a n/a
[37] GPIOAT1/CMPC_O/XB_IN9/XB_OUT10/USBE_SOFOUT ~

[54] GPIOC10/MOSIO/XB_IN5/MISO0/XB_OUTY
[87] GPIOC14/SDAO/XB_OUT4/PWMA_FAULT4
[88] | GPIOC pin 14;12C0 Serial Data Line;XBAR output 4;PWM fault input 4
[50] _ _ _

[53] GPIOCY/SCLKO/XB_IN4/TXDO/XB_OUTS
[10] GPIOD5/RXD2/XB_IN5/XB_OUTY

Figure 28. Selecting the pin
Once the configuration is done, the row looks like this:

Routing Details for BOARD.. oo

o

# Peripheral Signal Ar.. Routed pin/signal

L LUCHENLUCEIE.

Figure 29. Result

Note: In this example, GPIOC14 is multiplexed with XB_OUT4, SDA of 12C0 and fault4 of eFlexPWMA. In
this case, the tool will automatically configure XB_OUT4 for the pin GPIOC14 (pin 87) as XB_OUT4 is the
only option for EVTGO output A.

Note: In some cases, multiple routings are configured by the same register change. When such routing is
created, the user is offered an option to add the related routing to the functional group. Similarly, when a
routing is removed, related routings are offered for removal.

. Simultanecus routing >

The following signals are routed simultanecusly with the cenfigured routing. Do you
also want to add themn to the functional group?

CMP1:IMN,4 -= [18] ADCT_SE4/CMP1_IN4/DACD_OUT/PTESD/FTMO_CH3/FTM_CLKIMN1
DAC:OUT -= [18] ADCT_SE4/CMP1_IN4/DACD_OUT/PTEZD/FTMO_CH3I/FTM_CLKIM1

Mote: There will be no change in the actual routing on the hardware,

Yes Mo

Figure 30. Simultaneous routing

3.2 Example workflow

This section lists the steps to create an example pin configuration, which can then be used in a project.
In this example, three pins (UART3_RX, UART3_TX and PTB20) on a board are configured.
You can use the generated files with the application code.

1. In the Pins view on the left, select the UART3_RX and TX signals. For it, you can click into the cells to
make them ‘green’.
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£ Pins 22 kA Peripheral Signals =
S8 4w elele| ¥ @|tyaef'tertext
Pin Pin name Label Identifier GPIO UART FTM
~146  PTA16/SPI0_.. U13[201/RMII.. RMIIO_TXDO PTA16  UARTO_CTS..
~147  ADC1_SE17/.. U13[211/RMII.. RMIIO_TXD1 PTA17 UARTO_RTS_b
|~148 VDD80 P3V3_K64F
|~149  WS581 GND
#150 EXTALO/PTA.. U13[16]/RMII.. EXTALORMIL. PTA18 FTMO_FLTZ[...]
L 151 XT4 TA GND PTA19 FTM1_FLTO[...]
|~152 RESET b 13[61/19[10]/.. RESET
|~153 ADCO_SE8/A.. U13[101/RMII.. RMIIO_MDIC  PTBO FTM1_CHOI...]
~154 ADCO_SE9/A.. U13[111/RMII.. RMIIO_MDC PTB1 FTM1_CH1[..]
|55 ADCOSE12/.. J4[2] ADCO_SE12 PTB2 UARTO_RTS_b  FTMO_FLT3
|56 ADCOSE13/. J4[4] PTB3 UARTO_CTS_.. FTMO_FLTO[...]
[BTEa Y 16 UART3_CTS_b
O ADC1_SE14/..  J4[6] PTB10  UART3_RX FTMO_FLT1
[]59 ADC1_SE15/. J4[8] PTB11 UART3_TX FTMO_FLT2
[“]60 VSS100 GND
[~]61 VDD110 P3V3_K64F
[“162 PTB16/SPli_.. UT7[4]/UART0.. DEBUG_UAR. PTB16  UARTORX FTM_CLKINOL...
[“163 PTB17/SPl1_.. U10[1]/UART.. DEBUG_UAR.. PTB17 UARTO_TX FTM_CLKIN1[...
64 11 PTB18 FTM2_CHOI...]
[]65 03] PTB19 FTMZ2_CH1[..]
166 J6[31/)4[91/RF.. RF_WIFI_CE PTB20
[“167 PTB21/SPI2... D12[3]/LEDR.. LED_BLUE PTB21
[“168 PTB22/SPI2_.. D12[1]/LEDR.. LED_RED PTB22
[[l69  PTB23/5PI2_.. JI[10] PTB23
[[]70 ADCOSE14/. J[11] PTCO
' <
Figure 31. Configuring signals in the Pins view
2. In the Routing Details view, select the Output direction for the TX and PTB20 signals.
# Peripheral Signal Route to Label Identifier Direction GPIO initial state GPIO interrupt  Slew rate  Open drain  Drive strength  Pull select Pull enable Passiv
55 FTM3 CH, 6 FTM3_CH6 J1[13]/12C1_SCL/I2S0_RX_FS n/a Not Specified n/a n/a Fast Disabled Low Pultdown  Disabled Disab
-GPIOB GPIO, 17  PTB17 PUSH_BUTTON1 SW3 -~ nfa Interrupt/DM...  Fast Disabled Low Pulldown  Disabled Disab
EE::ut
Not Specified
Figure 32. Selecting direction

Note: For GPIO peripherals, you can set the Direction by clicking the cell and selecting from the drop-
down menu. If you select Output, you can also set GPIO initial state by clicking the cell in the GPIO initial
state column. If you select Input, you can also set GPIO interrupt by clicking the cell in the GPIO interrupt

column.

The Pins tool automatically generates the source code for pin mux.c and pin mux.h on the right panel

of Code Preview.
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4 Overview [g) Code Preview Registers = B

"2 QAT -

pin_mux.c@Cortex-... | pin_mux.c@Cortex-...

6 /* clang-format off */

8 * TEXT BELOW IS USED AS SETTING FOR TOOLS *¥*FFwksFssidskssss
g !lglobalInfo

1@ product: Pins v15.8

11 processor: LPC55569

12 package_id: LPC55569JBD1688

13 mcu_data: ksdk2_e

14 processor_version: 8.15.4

15 board: LPCXpressoS5569

1 * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FO
17 */

18 /* clang-format on */

19

28 #include "fsl_common.h"

21 #include "fs1_gpic.h™

22 #include "fs1_iccon.h™

23 #include "pin_mux.h"

24

25 /% FUNCTION **¥*¥F*xrrdkrkrfrirrirrdrdrfrrfrirrrrirrrrdrrirsss
26

27 * Function Name : BOARD InitBootPins

28 * Description : Calls initialization functions.
29

31 void BOARD InitBootPins(wvoid)

32 {

33 BOARD TnitDEBUG UARTPins();

34 BOARD InitPins Core®();

35}

36

37 /* clang-format off */

3B /*

39 * TEXT BELOW IS USED AS SETTING FOR TOOLS *******xxxxxxxrss

48 BOARD InitDEBUG_UARTPins:

41 - options: {callFromInitBoot: 'true', coreID: cm33_core@, ena

42 - pin_list: W
£ >

Figure 33. Generated code

4. You can now copy-paste the content of the source(s) to your application and IDE. Alternatively, you can
export the generated files or update the code with the Update Code button in Toolbar. To export the files,
select File > Export(in the desktop version) orselect the menu Pins > Export menu (in the web version).
In the Export dialog, expand the tree control for the tool that you want to export sources for and select the
Export Source Files option.Export, select the Export Source Files option.
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B Export O =

Select /ﬂ

Export Source Files E / E |

Select an export wizard:

type filter text |

= Clocks Tool
= Device Configuration Tool
= Peripherals Tool
w [ Pins Tool
Export External User Signals
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
= Processor Data
= TEE Tool
w [= Tocls Configuration
Export Configuration as Template
Export Output path overrides

< Back Finish Cancel

Figure 34. Export

5. Click Next and specify the directory for each respective core (in multicore configuration) where you want to
store the exported files for each individual core (in case of multicore configuration).

6. Click Finish to export the files.

7. Integrate and use the exported files in your application as source files.

3.3 User interface

The Pins tool consists of several views.
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(B “Pins - LPC55569.mex (LPCSSS69, Cortex-M33 (Core #0))

- X
file Edt Tools Pins Views Help
A8 B tnccote - Funonicou (om0 VI @ ¢ @O
2 Pins X () Peripheral Signals ?l¢ Extemal User Signals = Miscellaneous = QQCONEE#HE = 0 @ oveview x [g) Code Preview [IT] Registers =0
»
S50 ww elele] ¥ & [puypeierte > Configuration - General Info
Pin  Pinname Label  Identifier  FLEXCOMM GhIo oMA PINT ~ e s 1 s s s s o + Configuration - HW Info
Cat FLEXCOMMBCT... GPIORI00]  DMAGTRIGOL.] PINTPINTOL.] Processon: LPCS5%69
Clet FLEXCOMMASSS...  GPIOIO017 DMAGTRIGOL.] PINTPINTOL.] [ e e e bt oo oIS
ot FLEXCOMMATX..  GPIOPIOOTS DMAGTRIGOL.] PINTPINTOL.] Tz
O FLEXCOMMG:SC... GPIOPIO00 DMAXTRIGO[.] PINTPINTOL.] A _ Com ErErliE(Eesl)
FLEXCOMM3SS...  GPIO:PIOOE  DMANTRIGOL.] PINTAINTOL.] Dz =10
B _ > Project
FLEXCOMMSRT... GPIOPIO0T  DMAGTRIGOL.] PINEPINTOL.]
O FLEXCOMMORT... GPIOPIOTO  DMAGTRIGOL.] PINTPINTOL.] v Pins
Ce FLEXCOMM3:TX.. GPIOPIO012 DMAXTRIGO[.] PINTPINTO[.] U = o . g fonetonat & et
Coz FLEXCOMMERX.. GPIOPIOOT1 DMAGTRIGOL. PINTPINTOL.] properics, voltage/povke i, and run-time pin configuraion.
Ll FLEXCOMMGCT... GPIGPIO01S DMAXTRIGOL.] PINTPINTOL.] o —
e FLEXCOMMZT... GPIOPIOGZ] DMAGTRIGOL.] PINTPINTOL.]
[W]H2 E o)
M2
Cles  pio1.rco scx... FLEXCOMMBSCK  GPIOPIOTA  DMAGTRIGO[.] PINTPINTOL] . e ———
[|p3 |vDDA B bosra
On . oard\pin_mux.c
CFs PI00_23/MCLKS. FLEXCOMMO:CT...  GPIOPIO023  DMAG:TRIGOL.]  PINTPINTOL.] - [ board\pin_much
FLEXCOMMORK.. GPIGI0020 DMAGTRIGO[.] PINTPINTOL.] B = © G es
FLEXCOMMOTX..  GPIOPI0030 DMAGTRIGOL.] PINTPINTOL.] B BOARD InitPins
FLEXCOMMART... GPIOPIO0S DMAGTRIGOL.] PINEPINTOL.] -
 Other tools
1G4 |USB1.VBUS | | | | | | | | |
[v/]H4 [USBI.DP s 8 7 6 5 4 3 2 1
s useom .
= - < > LPC55S69JEVSS - VFBGA 59 package
v
£ Routing Detals B=-8 @@ @ a»
[Popeiiator
Rouing e for 0ARD ees [ |
# Peripheral  Signal Ar.. Routedpin... Label Identifier  Direction GPIO initial... Mode Slewrate  Invert Opendrain  12Csignali.. Glitchfiter  Analog swi.. Pullupcur... Switch bet. A Problems X BlY = o
[ype fitertect ]
Level Resource Issue
i Informatior Project No toolchain project is detecte
s 2|l >

Figure 35. Pins tool user interface

@ Power Groups Eﬁ@l =

Power Group Name | Voltage Level [V] |

DCDC_GMD 0.0
DCDCIN 0.0
DCDC_IN_Q 0.0
DCDC_LP 0.0
DCDC_PSWITCH 0.0
GPANAIO 0.0
NGND_KELD 0.0
NVCC_EMC 0.0
NVCC_GPIO 0.0
NVEC_PLL 0.0

N Vil il . T} nn

Figure 36. Selecting power group

Note: Power Groups are not supported for all processors.
3.3.1 Pins view

The Pins view shows all the pins in a table format.
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ER Pins X [ Peripheral Signals e External User Signals I= Miscellaneous

BE8 0 ww elele ¥ @ [Lipeiitertet |
Pin  Pinname Label Identifier  FLEXCOMM 6PIO DMA PINT ~
a1 [ETNRD FLEXCOMMS:CT..  GRIO:PIOD,]  DMADTRIGOL.] PINTAINTOL..
FLEXCOMMASS...  GPIO:PIOD17  DMAGTRIGOL.] PINTPINTOL...
FLEXCOMM4:TX... GPIO:PIO0,16 DMAQ:TRIG,0L.. PINT:PINT,O...
FLEXCOMMGSC...  GRIO:PION10 DMABTRIGOL.] PINTPINTOL..
FLEXCOMM3SS..  GPIO:PIODE  DMADTRIGO[.] PINTAINTOL..

FLEXCOMM3:RT... GPIO:PI00,7  DMACTRIG,OL..
FLEXCOMMO:RT...  GPIO:PIO1,0  DMAQ:TRIG,OL...
FLEXCOMM3:TX...  GPIO:PI00,12  DMAQ:TRIG,0L...
FLEXCOMME&:RX... GPIO:PI00,11  DMAD:TRIG,0[.
FLEXCOMMG:CT... GPIO:PIO0,15 DMAQ:TRIG,O]....
FLEXCOMMRTX... GPIO:PI00,27 DMAQ:TRIG,OL...

PINTPINT,O..
PINTPINT,OL...
PINTPINTOL...
PINTPINT,OL...
PINTPINT,OL...
PINTPINT,OL...

FLEXCOMMO:SCK  GPIO:PIO1,4  DMAQG:TRIGO[..] PINTPINTOL...

FLEXCOMMO:CT..  GPIO:PIO0,23 DMAQG:TRIGO0[..] PINT:PINTOL...

FLEXCOMMO:RX... GPIO:PI00,29 DMAQ:TRIG0[..] PINTPINTOL...
FLEXCOMMO:TX...  GPIO:PI00,30 DMAG:TRIGO[...] PINT:PINTO[...
FLEXCOMM4RT... GPIO:PIO0,19 DMAQGTRIGO[..] PINTPINTOL...

F4 VSS2

G4 USB1_VBUS

H4 USB1_DP

J4  UsB1.DM v

Figure 37. Pins table view

This view shows the list of all the pins available on a given device. The Pin name column shows the default
name of the pin, or if the pin is routed. The next columns are optional. They are Label, Identifier, External
User Signals and Expansion header connections (One column for each expansion header). The pin name
is changed to show the appropriate function for the selected peripheral if routed. The next column of the
table shows peripherals and signals and pin name(s) on a given peripheral. Peripherals with a few items are
cumulated in the last column.

To route/unroute a pin to the given peripheral, select the relevant cell in the Pin column. Routed pins are
highlighted in green. If a conflict in routing exists, the pins are highlighted in red.

Gray background color in the Pin name column indicates that the pin/peripheral is dedicated. It is routed by
default and has no impact on the generated code.

Every routed pin appears in the Routed pins table.

When multiple functions are specified in the configuration, the Pins view shows pins for the selected function
primarily. Pins for different functions are shown with light transparency and cannot be configured until switched
to this function.

Select a row to open a drop-down list that offers the following options:

* Route/Unroute the pin.

 Highlight the pin in the Package view.

 Set the label and identifier for the pin.

* Add a comment to the pin. You can later inspect the comment in the Code Preview view.

Tip: The option to route more signals to a single pin is indicated by an ellipsis (...). Select the cell to open a
dialog to choose from multiple available signals. The dialog also displays which signals are routed by default.

3.3.2 Package

The Package view displays the processor package. The processor package provides an overview of the
package including resource allocation.
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Figure 38. Processor package
This view shows package overview with pins location. In the center are the peripherals.

To highlight the pin/peripheral configuration in the Pins and Routing Details views, right-click the pin or
peripheral and select Highlight.

For BGA packages, use the Resources icon to see them.

» Green color indicates the routed pins/peripherals.
* Gray color indicates that the pin/peripheral is not routed.

» Dark Gray color indicates that the pin/peripheral is dedicated. It is routed by default and has no impact on
generated code.

The view also shows the package variant and the description (type and number of pins).

The following icons are available in the toolbar:
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Table 13. Toolbar options

Icon Description

Q Zoom in package image.

Q Zoom out package image.
Rotate package image.

0 p g g

Show pins as you can see it from the bottom. This option is available on BGA packages only.

Show pins as you can see it from the top. This option is available on BGA packages only.

Show resources. This option is available on BGA packages only.

r = E

Switch package.

Package legend.

B || |4

Select the information displayed as pin labels. This option is not available on BGA packages.

Note: Depending on the processor package selected, not all views are available.

The Switch package for the Processor window shows list of available processor packages, showing package
type and number of pins.

3.3.3 Peripheral Signals view

The Peripheral Signals view shows a list of peripherals and their signals. Only the Peripheral Signals and
Pins view show the checkbox (allocated) with status.

Table 14. Status codes
Color code Status

. Error

. Configured

Not configured

E Warning
ol

Dedicated: Device is routed by default and has no impact on the generated code.
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E Pins [ Peripheral Signals 3 *[e External User Signals E Miscellaneous = 8
B8O wlr e ¥ B |t;.-'pEfiIt&rtext
v [ CTiMERD
CAPTURE, O - routable to 16 pins, 5 signals
CAPTURE, 1 - routable to 16 pins, 5 signals
CAPTURE, 2 - routable to 16 pins, 5 signals
. CAPTURE, 3 <- [A1] PIOO_1/FC3_CTS_SDA_SSELO/CT_INPO/SCT_GPI/SD1_CLE/CMPO_OQUT/SECURE_GPIOO_1 / routable t
MATCH, 0 - routable to 2 pins
MATCH, 1 - [B6] PIO0_3/FC3_RXD_SDA_MOSI_DATA/CTIMERD_MAT1/SCTO_OUTT/SCT_GPI3/SECURE_GPIOD_3
MATCH, 2 - [C4] PIO0_19/FC4_RTS_SCL_SSELT/UTICK_CAPD/CTIMERD_MATZ/SCTD_OUT2/FCY_TXD_SCL_MISO_WS/PLU_IM
MATCH, 3 - [F9] PIOT_2/CTIMERD_MAT3/SCT_GPIB/HS_SPI_SCE/USE1_PORTPWRM/PLU_OUTS
w . CTIMER1
CAPTURE, 0 - routable to 16 pins, 5 signals
. CAPTURE, 1 <- [A1] PIOO_1/FC3_CTS_SDA_SSELO/CT_INPO/SCT_GPI/SD1_CLE/CMPO_OQUT/SECURE_GPIOO_1 / routable t
CAPTURE, 2 - routable to 16 pins, 5 signals
CAPTURE, 3 - routable to 16 pins, 5 signals
MATCH, 0 - [HS] PIO0_18/FC4_CT5_SDA_SSELO/SDO_WR_PRT/CTIMERT_MATO/SCTO_OUT1/PLU_IN3/SECURE_GPICO_18/4
MATCH, 1 - [C8] PIO0_20/FC3_CTS_SDA_SSELO/CTIMERT_MAT1/CT_INP15/SCT_GPIZ/FCT_RXD_SDA_MOS|_DATA/HS_SPI_!
MATCH, 2 - [F3] PIOD_23/MCLK/CTIMERT_MATZ/CTIMER3_MATZ/SCTO_OUTA/FCO_CTS_SDA_SSELD/SDT_D1/SECURE_GPIE
~ ] cTiMER2
. CAPTURE, 0 <- [A1] PIOO_1/FC3_CTS_SDA_SSELOYCT_INPO/SCT_GPI/SD _CLEYCMPO_QUT/SECURE_GPIOO_T / routable t
. CAPTURE, 1 <- [A1] PIOO_1/FC3_CTS_SDA_SSELO/CT_INPO/SCT_GPN/SD_CLE/CMPO_QUT/SECURE_GPIOO_1 / routable t
CAPTURE, 2 - routable to 16 pins, 5 signals
CAPTURE, 3 - routable to 16 pins, 5 signals
MATCH, O - [F1] PIOD_10/FCE_SCE/CT_INP10/CTIMERZ_MATO/FCT_TXD_SCL_MISO_WS/SCTO_OUT2/SWO/SECURE_GPIOT
MATCH, 1 - [B3] PIO1_4/FC0_SCK/SDO_DO/CTIMER2_MAT/SCTD_OUTO/FRECQME_GPIO_CLK_A
MATCH, 2 - [D2] PIO0_11/FCE_RXD_SDA_MOSI_DATA/CTIMERZ_MAT2/FREQME_GPIO_CLE_A/SWCLK/SECURE_GPIOO_11/
MATCH, 3 - [A4] PIO0_29/FCO_RXD_SDA_MOSI_DATA/SDT_D2/CTIMERZ_MAT3S/SCTO_OUTS/ CMPO_COUT/PLU_OUTZ/SECUI
CTIMER3
CTIMER4
DMAD v
£ >
Figure 39. Peripheral Signals view

Use the checkbox to route/unroute the pins.

To highlight the pin/routing configuration about the peripheral in the Package and Routing Details views, right-
click the signal and select Highlight.

To route/unroute multiple pins, click the peripheral and select the options in the Select signals dialog.
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@8 peripheral FTMO

All FTMO signals for routing:

|TRG, 0- 2 signals; routed by default
|TRG, 1-2 signals; routed by default
|CH, 0 - 2 pins
|CH, 1 -2 pins
|CH, 2 - 3 pins

|CH, 5 - 2 pins
|CH, 6 - 2 pins
|CH, 7 - 2 pins
|CLKIN - 4 pins
|FLT, 0 - 2 pins, 1 signal
|FLT, 2 - 2 pins

|TRG, 2 - 2 pins

lFiT,71-2 pins, 1 signal; routed by default

|CH, 3 - [A8] PTC4/LLWU_P8/SPI0_PCSO/UART1_TX/FTMO_CH3/FB_AD11/CMP1_OUT/LPUARTO_TX
|CH, 4 - [A3] PTD4/LLWU_P14/SPI0_PCS1/UARTO_RTS_b/FTMO_CH4/FB_AD2/EWM_IN/SPI1_PCS0

|FLT, 3 - [G9] ADCO_SE12/PTB2/12C0_SCL/UARTO_RTS_b/FTMO_FLT3

Route All | Unroute All

Figure 40. Select signals dialog

Make sure pin/signal assignment is correct in Routing Details view.

Done

3.3.3.1 Filtering in the Pins and Peripheral Signals views

The following image illustrates the filtering controls in the Pins and Peripheral Signals views.

Show pins with input signals

Show pins with

digital signals

Show pins with
analog signals

Show pins not routed
Show dedicated pins—l |

interrupt capability
Show pins with low leakage power mode
I wake-up capability

Show pins with
output signals

Show pins with
input/output signals

Show only pins with

Showrouted pins === & H 1| W W © & @& § 0
Figure 41. Filtering Controls
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Type any text to search across the table/tree. It will search for the pins/peripheral signals containing the
specified text. You can also use wildcards "™*" and "?" to help you filter results you want. Use "space" to search
for multiple strings at the same time.

3.3.4 Routing Details view

In the Routing Details view, you can inspect and configure routed pins and internal signals. You can also
configure the electrical properties of pins and view them. It displays the pad configuration available in a
configuration where each pin is associated with the signal name and the function.

The table is empty when a new configuration is created, which means no pin is configured. Each row represents
the configuration of a single pin and if there are no conflicts, then the code is immediately updated. For Boards/
Kits, the pins are routed already.

£ Routing Details B =0

|Signa|s‘ ‘/0 type filter text
Routing Details for M... [+ (%] v

# Peripheral ~ Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state GPIO interrupt Slewrate Opendrain Drive strength Pull select Pull enable Passive filter |

Bl roco vamH [17)VREF OUT  J2[1] PWM Input n/a n/a n/a n/a n/a n/a n/a n/a '
63 ADCO SE, 7b [63] ADCOSE7L  J2[8] GND Input n/a n/a Fast Disabled Low Pulidown  Disabled Disabled I
< >

Figure 42. Routing Details

Add a row with the Add new row button in the view toolbar.

Configure the pin/signal by selecting the Peripheral first, then the required Signal, and finally, the pin to Route
to.

Use the columns in the right side of the table to configure the electrical features.

You can also use the Pins and Peripheral Signals views to route pins and peripheral signals and view/modify
the configuration in the Routing Details view. If the feature is not supported, n/a is displayed.

To highlight peripheral/pin information in the Package and Pins views, right-click the row and select Highlight.
To filter rows, type the text or the search phrase in the filter area in the view toolbar.

Note: When you enter the search text, it also searches the text in the full pin names display rows that contain
the search text.

To display pins or signals only, use the Pins and Signals buttons in the view toolbar.

To add a row to the end of table, click the Add new row button.

To remove the selected row, click the Delete the selected row button.

To delete a specific row or insert a new row at a given position, right-click and use the dropdown list commands.
To add a specific number of rows, enter the number in the field.

To clear the table, type 0.

To change the order of the rows, use the arrow icons to move one row up or down.

To filter table entries by text, enter the text string in the type filter text field.

To copy the row, right-click any cell in the row and select Copy. You can later paste the copied row into the
Routing Details view of another functional group or configuration by right-clicking the table and choosing
Paste.
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The gray background indicates read-only items.

3.3.4.1 Properties configured in Routing Details view

The properties of pins and internal signals that can be configured are shown in dedicated columns. The
properties include:

» Common properties available for all pins and internal signals
— # - Package pin number/coordinate
— Peripheral - Name of the selected peripheral module
— Signal - Name of the selected peripheral signal/signal function
— Arrow - Arrow indicating input, output, input/output, or not specified direction of the signal
— Routed pin/signal - Name of the pin or internal signal
— Label - Pin label with max length of 128 characters; By submitting an empty label the identifier is deleted as
well
— Identifier - Pin identifier used for #define code generation
— Direction - Pin direction

* General-Purpose Input Output (GPIO) properties available only for GPIO pins
— GPIO initial state - GPIO output initial state. It is available only if pin direction is set to output.
— GPIO interrupt - Configuration of interrupt request for the pin. It is available only if the pin direction is set to
input.
* Processor-specific properties
— Properties that may differ for different processors, for example configuration of pull ups, open drain, drive
strength, slew rate, power groups

Tip:

* Click the Routing Details Legend button in the top-right corner of the view to display a dialog explaining all
the properties and their values.

Generation of initialization code

The Pins tool generates initialization code only for pins and internal signals configured in the Routing Details
view. Generally, initialization code is generated always if it is necessary for proper routing of the pin or internal
signal to selected peripheral signal. On the other hand, the code related to the direction, GPIO functionality or
processor-specific properties is automatically optimized out in the following cases:

* The user does not explicitly select a value of a property. It is signalized by the italic font of the value. It is the
default state after adding a pin or internal signal to the Routing Details view. The displayed value shows either
the value set by another configuration of the same pin in the same function or in a function called from the
default initialization function. When there is no such configuration, the displayed value matches the after-reset
state. To generate the code even if the value is the same as the default value, select the value from the drop-
down menu: the value is shown with normal font and code is generated. To return to the default value select
“No init” from the drop-down menu: the value is again shown with italic font and no code is generated.

* A “Not specified” value is selected in case of the direction property.

Additionally, it is possible to force generation of full initialization code of all properties using “Full pins
initialization option” in Functional groups. If this option is enabled, it is not possible to use the “No init” value
from the drop-down menu and the initialization code is generated unless the “Not specified” value is selected
(for direction only). For more information about the “Full pins initialization option” option, refer to the Functional
group properties section in this documentation.

Validation of routing
The Pins tool automatically performs validation of the selected properties. An error is shown for a property in the
Routing Details view in the following cases:

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User guide Rev. 11 — 15 January 2025 Document feedback
39 /147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

» The value of the property is in conflict with the value of other property. Typically conflicts arise when two pins
or internal signals configures same register and bitfield with different initialization value. To resolve the conflict,
the configuration of one of the pins or internal signals have to be changed.

* There is no after-reset value specified for the property. In this case the error indicates that the user has to
select the value of the property or “Not specified” to indicate that the property can be ignored by the tool.

» The property has to be set by the user. In this case, the “No init” or “Not specified” are not available and the
user must decide what value will be used. A typical use case is when routing of the internal signal would not
be complete without such selection or when it is necessary to confirm by the user the intended usage of the
pin or signal.

3.3.4.2 Labels and identifiers

You can define the label of any pin that can be displayed in the user interface for ease of identification.

Boards and kits have predefined labels. However, it is also possible to define a pin label listed in the Pins and
Routing Details views.

To set\update the Labels and Identifier columns visibility, select Window > Preferences> MCUXpresso
Config tools from the Menu bar, and select the Show pin label & identifier table columns (Pins tool)
checkbox.

The pin identifier is used to generate the #define in the pin_mux.h file. However, it is an optional parameter. If
the parameter is not defined, the code for #define is not generated. Also, you can define multiple identifiers,
using the “;” character as a separator. You can also set the identifier by typing it directly into the cell in the

’

Identifier column in the Routing Details views.

Pin : Pin name Label Identifier GPIO
49 GMD
50 U13[16]/RMIL_RXCLE EXTALO:RMI_RXCLE  PTALE
51 GMD PTA19
57 AR 19 00T /RESFT RESFT
Figure 43. Pin identifier

In this case, it is possible to select from values if the pin is routed. See Routing Details.

3 Peripheral Signal Route to Label Identifier Dhrecti
50 GPIOA GPIO, 18 PTALE U13[16]/RMO_R... |[Z8E0] + Input
EXTALD
RMAIL_RCLE
Mot Specified
Figure 44. Identifier in Routing Details table

A check is implemented to ensure whether the generated defines are duplicated in the pin mux.h file. These
duplications are indicated in the identifier column as errors. See Identifier errors.
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- Peripheral Signal Route to Label Identifier Direction Slew rate Open drain  Drive strength  Pull select Pull enable  Passi
@50 FTMO FLT,2 Bno_FLT2  unspelRMIRXCLK O M » jnput Fast Disabled  Low Pulidown  Disabled  Disat
28 RTC XTAL32 HTAL32 Y3[1]/XTAL32_RTC ¥ RMI_RXCLK /o g s
78 ADCO TRG, A PDBO_EXT.. UB[11]/SW2 T EXTAL pin identifier used for Zdefine code generation. Use Pins view table to define it.
7 SPH PCs3 SPIL_PCS3 115[G1]/SD_CARD_D... Mot 5 ERROR: The identifier is duplicated in function(s) BOARD_InitPins. This can lead to duplicated #defines in t
92 UART3 RTS UART3 RT.. JG[8L/RF_WIFLIRQ ThR_15g.J5nerated header file(s).
@ 50 0sC EXTALD FxTaL UL3[16/RMI_RXCLK  *RMILRXCLK  [Pin identifier used for Zdefine code generation. Use Pins view table to define it.

ERROR: The identifier is duplicated in function(s) BOARD_InitPins, This can lead to duplicated Fdefines
generated header file(s).

Figure 45. Identifier errors

By typing a text into the Identifier column, you can define a new identifier for the pin. It is automatically used
only in the selected routing. Available identifiers can be revised in a dialog invoked from a context menu or in
the Pins view.

. Functional group properties X

Functional groups 0 MName: | BOARD_InitPins |
- [ Called by default initialization function
[ BOARD_InitPins

Set custom #define prefix

Prefix: | BOARD_INITPINS_ |
Clock gate enable
[CIFull pins initialization

[] Generate de-initialization function

Figure 46. Pins macros prefix

If multiple functions are used, each individual function can include a special prefix. Check the Pins >
Functional Group Properties > Set custom #define prefix checkbox to enter prefix of macros in a particular
function used in the generated code of the pin_mux.h file. Entered prefix text must be a C identifier. If
unchecked, the Function name is used as a default prefix.

3.3.5 Expansion header

In the Expansion Header view, you can add and modify an expansion header configuration, map the
connectors, and route the pin signals. You can also import and apply an expansion board to the header.

Certain boards, such as LPCXpresso55S69, come with preconfigured expansion headers.
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ﬂ Package n Expansion Header ¥

Labels | Expansion header v &) & | Header LPCXpresso V3 (Arduino compatible) v (€3 €3 S B ||

.
NG NG
NG NG
NC o NC
NC 3
NG RESET
NC 3w
[T ]
NG GND
Expansion Header: LPCKpresso V3 (Arduinc compatible)
NG GND
[T
-
NG A0
NE A
N a2
pEm A3
P Ak
Plaf] A4S

Figure 47. Expansion header
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The expansion header is not automatically preset for every supported device. If the header is not preconfigured,

follow these steps to create and modify an expansion header configuration:

1. Open the view by selecting Window> Show view>Expansion Header from the Main menu.
2. Add a header by selecting the Add button in the view toolbar.
3. In the Add New Expansion Header window, select the Header type from the drop-down list.
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Header name: |

Header type: | Breakout Board Expansion Connector W

‘Breakout Board Expansion Connector
Freedom Header (Arduine compatible)
LPCXpresso V3 (Arduine compatible)

C1 connecton LPCxpresso V3 Mirrored (Arduino compatible)
mikroBLS(TR)

Prodi{Th)

Arduino Header

Connectors

QK Cancel

Figure 48. Adding new expansion header
4. Name the header and map the connectors.

B8 ~dd MNew Expansion Header =

Header name: | Examplg]

Header type: | Arduino Header W

Connectors mapping

C1 connector: | A

C2 connector: | B

|
|
C3 connector; | C |
|

C4 connector: | b

Figure 49. Adding new expansion header

5. Select OK.
Expansion Header view now displays the connector layout. You can point your cursor over the pins to
display additional information. Right-click the pin to display a shortcut menu of additional options.
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ﬂ Package n Expansion Header ¥

Labels Expansion header w Q Q | Header |[PCXpresso V3 (Arduino compatible) v o 8 @ id 3 ||

NC

NG

NC

NC

NG

NC

NC

NC

NC

NC

NG

NC

NC

RE}

2E:]

Piafi]

Connector Pin: P16[4]
Mot connected

The connector pin is not connected to any processor pin or external signal.

Expansion Header: LPCKpresso V3 (Arduinc compatible)

Figure 50. Expansion header
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6. To map the header pin to processor pin, right-click the header pin and select Connect.

7. In the Connector Pin dialog, select the processor pin/external signal from the list and click OK.
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NG  RESI

1 Connector pin: P16[4]

- Connector pin is connected to:

Processor Pin No.: 6, PIO0_7/FC3_RT5_SCL_SSEL1/SDO_CLK/FC5_SCK/FC1_SCK/SECURE_GPI100_7
General purpese |0 Port 0 pin 7;FLEXCOMM3 Request To Send output for the USART, SCL input/eutput for the [2C,

o 2lave Select Tinput or output for the SPI; depends on the selected function.;S0/5DI0/MMC clockFLEXCOMMS

Clock input er output for the USART function in synchroneus modes, for the 5P| functien, for the 125 function (if

su| present) ;FLEXCOMMT Clock input or output for the USART function in synchronous modes, for the SPI function,

forthe 125 function (if present).;Secure general purpose |0 Port 0 pin 7

N
Pin label: U20[4]/5D0_CLK

N
Default (after reset) routing and dedicated signals:

n/a:disabled - Disabled Pin; routed by default

. The pin is connected to expansion header pins:
LPCXpresso V3 (Arduino compatible): P16[4]

NC AD
DLLE.. PiER

Ne Al
D3-LE.. PIB[O

Ne A2
02 Pie[g

FiEf A3
D1 Pi8[g

PiEg AL
oo PiEpg

pE[] A5
PIB[T] PB[E
B[ PiBED

Expansion Header ¢ = 8
Labels | Expansion header v (&) @ ‘ Header | LPCXpresso V3 (Arduino compatible) v |€) €3 E) B> || |c
.
Dis  he
. DIt Ko
ne  Ne EETRTT:}
NG PIG[] GND PITR

Figure 51. Connected pin
8. To route the pin, right-click the header pin and select Route.

9. In the Pin dialog, select the signal from the list and click OK.
The connector pin is now routed.
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£ Package #3: Expansion Header X = 8
Labels | Expansion header v &) @ ‘ Header | LPCXpresso V3 (Arduino compatible) v |€) €3 S B || |°
.
Dis  he
. DIt Ko
ne  Ne EETRTT:}
ne p% GND_PTIR

Connector pin: P16[4]
NC

Connecter pin is connected to:
ne 3
Processor Pin No.: 6, PIO0_7/FC3_RTS_SCL_SSEL1/5D0_CLK/FC5_SCK/FC1_SCK/SECURE_GPIO0_7
General purpose |0 Port 0 pin T:FLEXCOMM3 Request To Send output for the USART, SCL input/output for the 12C,
Slave Select 1 input or cutput for the 5PI; depends on the selected function.;50/SDI0/MMC clock: FLEXCOMMS
¥l Clock input or output for the USART function in synchronous modes, for the 5P function, for the 125 function (if
present)..FLEXCOMMI Cleck input or cutput for the USART function in synchronous modes, for the 5Pl function,
forthe 125 function (if present) ;5ecure general purpose [0 Port O pin 7

NG

@

NC
NC

"€ pin label: U20[4]/5D0_CLK

"8 Default (after reset) routing and dedicated signals:

e n/a:disabled - Disabled Pin; routed by default

- Pin is routed to signals:

DMADTRIG, O (PIO0_T) - Trigger source for DMAD channel §; Digital; Input
[ Pin is routed in functions:

BOARD_InitDEBUG_UARTPins

e
The pin is connected to expansion header pins:
NC LPCXpresso V3 (Arduino compatible): P16[4]

D2 FME[3
Flof A3

D1 ME[Ig
PlOE A4

oo FE[g
pafy  As

PE[T 8L

PIE[G PEED

Figure 52. Routed pin

You can create more than one expansion header configuration. Switch between the configurations in the
view's drop-down list.

To highlight the pin/routing configuration in the Pins and Routing Details views, right-click the connector
pin and select Highlight.

Modify the configuration parameters at any time by selecting the Edit button. Information in the Pins view
is updated automatically. Pin connections between the header and the processor and their labels can be
locked to prevent any modifications.

Remove a configuration by selecting the Remove button.

Use the Label drop-down list to switch between display information for header, board, and routing.

The ID button allows setting expansion header pin labels as processor pin identifiers. Upon user selection,
the new identifiers can be also explicitly selected.

3.3.5.1 Expansion Board

In the Expansion Header view, you can also apply an expansion board to an already created expansion
header. The expansion board configuration can be imported into Pins tool in the form of an XML file. Based on
the chosen processor, the tool will then recommend adequate routing.

Note: Only a single expansion board can be configured per expansion header.

1. In the Expansion Header view, click the Apply expansion board to the selected header. Alternatively,
select Pins>Apply expansion board from the Menu bar.

2. In the Apply expansion board dialog, click Browse to locate the XML file with expansion board information
and click OK.
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. Apply expansion board *

Board file {(xml):
‘ ssktop\FRDM Ké4 Click shieldxml | | Browse

Expansion header where to apply the board:
FRDM Expansion Header
Board Properties
Board name: | FRDM K64 Click shield |

Header reference: | frdm_arduino |

Adapter headers: | Mikro BUS 1
Mikro BUS 2

0K Cancel

Figure 53. Apply expansion board

3. Click OK to apply the expansion board.

4. On the next page, choose if you want to create a new functional group for the expansion board, or modify
an existing functional group. In the latter case, use the dropdown list to select from available functional
groups.

5. In the Expansion Board Routing table, inspect the suggested routing of expansion board pins. If you want
to change the route of a pin, click the pin cell in the Route column and select the signal in the Connector
pin dialog and click Done.
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. Expansion Board Routing

Expansion board:

MikroE Tester click board

Select functional group:

[v]iCreate new functional group:? MikroE_Tester_click_board_1

BOARD_InitDEBUG_UARTPins

Expansion board pins routing

Figure 54. Expansion board routing

Header Pin Board pin  Signal type Route Description
MNC AN analog n/a (not connect.. Analog
MNC RST gpio n/a (not connect... Reset
MC s gpio n/a (not connect... Chip Select
MNC SCK i2c_clock n/a (not connect... SPl Clock
MNC SDO digital_out n/a (not connect... SPl Data Out
MNC SDI digital_in n/a (not connect... SPl Data In
3.3V 3.3V power_supply_3.. n/a (external) Power supply +3.3V
GND GND ground n/a (external) Ground
MNC PWM gpio n/a (not connect.. PWM
MNC INT interrupt_out n/a (not connect... Interrupt
MNC TX uart_tx n/a (not connect... UART Transmit
MNC RX uart_rx n/a (not connect.. UART Receive
MNC SCL i2c_clock n/a (not connect... 12C Clock
MNC SDA digital_out n/a (not connect... 12C Data
S5V S5V power_supply_5V n/a (external) Power supply +5V
GND GND ground n/a (external) Ground
Populate identifiers for code: | Using expansion header names
Apply Cancel

6. Choose how you want to populate identifiers for code. Following options are available:
* Expansion header names

* Expansion board names

* None

7. Click Apply to apply the settings.
You can change the expansion board signal routing at any time by clicking the Configure routing for

expansion board button in the Expansion Header view.

3.3.6 Miscellaneous view

This view contains Generate extended information into the header file (previously located in Configuration

preferences) and possible processor specific settings.

MCUXIDECTUG

All information provided in this document is subject to legal disclaimers.

© 2025 NXP B.V. All rights reserved.

User guide

Rev. 11 — 15 January 2025

Document feedback


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

When the Generate extended information into the header file option is selected, the extended information is
generated into the header file. For projects created in earlier MCUXpresso versions, this option is selected by
default.

When option Automatically select property value for a new routing is set, the after-reset state is explicitly set for
every electrical property of a new routing.

3.3.7 Functions

Functions are used to group a set of routed pins, and they create code for the configuration in a function which
then can be called by the application.

The tool allows to creates multiple functions that can be used to configure pin muxing.

£ Routed Pins = g

type filter text

Routed Pins for SHIELD InitAccel112C1Pins 4

# Peripheral Signal Routeto  Label Identifi
- GPIOA GPIO, 4 PTA4 SH_U1[9]/SH_J4[3]/SH_INTZ2_8700/J1[101/LLWU_P3 ACCEL!
39 GPIOB GPIO, 16  PTB16 SH_UI1[11]/SH_J4[1]/SH_INT1_8700/J1[6]/J81G1]/SD_CARD_DETECT ACCEL!
37 1200 SCL [2C0_SCL  SH_J6[3]/SH_U1[4]/SH_UZ2[11]/SH_J3[4]/SH_I2C_SCL1/SH_SCL1_SCLK/J24[12]/U8[4]/U18[28]/12C0O_SCL ACCEL!
38 1200 SDA [2C0_SDA  SH_JT[3]/SH_U1[6]/SH_U2[12]/SH_J3[5]/SH_I2C_SDA1/SH_SDA1_MOSI/J24[10]/U8B[6]/U18[27]/12C0_SDA ACCEL!
« 1 »

Figure 55. Routed Pins view

The usage of pins is indicated by 50% opacity in Pins, Peripheral Signals, and Package views. Each function
can define a set of routed pins or re-configure already routed pins.

When multiple functions are specified in the configuration, the package view primarily shows the pins and
the peripherals for the selected function. Pins and peripherals for different functions are shown with light
transparency and cannot be configured, until switched to this function.

3.3.8 Highlighting and color coding

You can easily identify routed pins/peripherals in the package using highlighting. By default, the current
selection (pin/peripheral) is highlighted in the Package view.

* The pin/peripheral is highlighted by yellow border around it in the Package view. If the highlighted pin/
peripheral is selected, then it has a blue border around it.

Red indicates that the pin has an error.
* Green indicates that the pin is muxed or used.
* Light gray indicates that the pin is available for mux, but is not muxed or used.

» Dark gray indicates that the pin/peripheral is dedicated. It is routed by default and has no impact on generated
code.
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E==x 5 = B EEE
= r-— oo E el M= 0w o=t —
Zos B B Jiiog i JBRHBS |
Eoldgmagsfrszediod Il o, gy
OO0 O0000000m0 00000000 g0 0
FOOFFFOFFFFRFOOFFFEFOOQOOEFFFE
L &L 0L OO 0 00 0 >2>0 0 0040 0
*
Peripheral
with error
SDHCO_D1 YDD124
SDHCO_DD oo 7 Una_lllocated
SDHCO_DOLK CMP1_IN1/PTC3)..  Peripheral
SDHCO_CMD ADCO_SE4b..
SDHCO_D3 ADCO ADCA CAND CMPO ADCO_SE16/..
Highlighted  SDHCO_D2 CMP1 CHMP2 CMT DACO ADCO_SE14/...
unrouted pln — PTEE DA EMET EVit EzPart FTEZ3IISPIZ_SIMI...
\:‘fgglg FE FTMO FTM1 FTM2 Qggf— Routed pin
Highlighted  ysgp pr IS & — — PTBZ01...
peripheral USED_DM |2'c'2 = _| = — T PTE13CANO_RX... Allocated
YOUT33 FTETSICANI_TWW..  peripheral
VEEET LPTHMRD 03c PDED RCM BT T8
ADCO DP1 RTC SDHC SIM SPIO UARTO B
ADCO_DMA 5PI1 5FI2 SUPPLY SystemCaontral YOD110
ADC1_DP1 TFIL B UARTO UART1 UARTZ WSS 09
Dedicated ADC1_DM1 UART3 UARTS USED USEDCD ADC1_SE151..
- A DR VREF ADC1_SE141.
peripheral = - owar. FTBSL..
ADC1_DPOI... ADCO_SE1 31,
ADC1_DMOI.. ADCO_SE121..
Unrouted pin VDDA RMIO_MDC
VREFH RMIO_MDIO
VREFL RESET_h
Dedicated pin YISA HTALOPTAIG) .
MK64FN1MOVLL12 - LQFP 100 package
Pin with error H |
44%%255&44;42&83585585%53
EE D g gnWZ 92 1%00x = | 0w L
2oxxSOR Tz I AN E R EEE D
oI & §§&EEEE§§}}§§$§§§}>5
= c3F EicEce
E4 =
o
Figure 56. Highlighting and color coding
# Peripheral Signal Route to Label Identifier Direction Slew rate Open drain  Drive strenc
80 Scmpo 8N, 0 SADC1_SEA..  N[7] n/a n/a Fast Disabled  Low
26 SCMPL N, 1 SREFOUT. 1217 n/a nfa n/a nfa n/a
N crioe GPIO, 3 PTE2 N5[P3]/SDHC0_C.. Mot Specified Not Specifi..  Fast Disabled Low
@ cMPL N, 0 g n/a n/a n/a n/a nfa
€36 UART3 RX EqJ;ﬁ.Fv{TB_R}{ J15[P1]/5DHCO_D2 Mot Specified  Input q:asr Disabled Low
B FIM3 CH, 0 E:1-—I'I"~‘-'13_CHE] J15[P1]/5DHCO_D2 Mot Specified Mot Specifi.. E%I-:mu' Disabled Low
o B E B n'a n/a n'a n'a n/a
Figure 57. Pins conflicts
# Peripheral Signal Route to Label Identifier Direction Slew rate
5 33 GPIOE GPIC, 26 PTE26 J2[1])/D12[4])/LEDRGB_GREEM ° Input Slow
N rvo CH, 0 FTMOCHO  J1[5] : Output Fast
Figure 58. Warnings
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* Package view
— Click the peripheral or use the pop-up menu to highlight peripherals:
— and all allocated pins (to selected peripheral).
— or all available pins if nothing is allocated yet.
— Click the pin or use the pop-up menu to highlight the pin and the peripherals.
— Click outside the package to cancel the highlight.
* Peripherals / Pins view
— The peripheral and pin behaves as described above.

3.3.9 External User Signals view

This view allows the user to define a custom description of the signals. An External User Signal has a defined
unique ID within the table, pins to which it is connected, and any amount of additional text information. All of it
can be customized.

E Pins [ Peripheral Signals a Power Groups  *l¢ External User Signals < = B8
0 Q E =~ ‘ P type filter text

D Connected pins Description

signal 1 [B1] GPIO_EMC_ 15 User description

signal 2 [C1] GPIO_EMC_21

Figure 59. External User Signals view

Connecting to a pin(s) can be done from a context menu of the selected signal. Multiple pins can be connected
to the signal as well as multiple signals can be connected to the pin. When some signals are defined, the

External User Signals column is added to the Pins view. The connection between pins and signals can be also
done from there.

Additional columns can be specified using the table header context menu.

E Pins [ Peripheral Signals a Power Groups | *ll¢ External User Signals 3 = 8
008-[» |
D Connected pins Description

Add column
signal 1 [B1] GPIO_EMC_15 User description
signal 2 [C1] GPIO_EMC_21 Remoyelcokann

Rename column

Figure 60. External User Signals header context menu

The button with the Routing Details view icon can be used to add routed pins to the table or to display columns
from Routing Details view in the External User Signals view.

= Pins [ Peripheral Signals € Power Groups *ll¢ External User Signals = B
L+ IS R

I Add Routed Pins

signal 1 Reouting Details Columns ion

signal 2 [C1] GPIO_EMC_21

Figure 61. External User Signals header context menu
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The Add Routed Pins option collects routed pins from all functional groups and adds them to the table when
they are not already present. A new signal is created for each added pin.

Select Routing Details Columns to open a dialog with Routing Details columns. The selected columns will
be displayed in the table. Those columns are read-only and they always reflect actual values in the Routing
Details view for all functional groups.

B8 Routing Details Columns *

Select Routing Details columns that are visible in the External User Signals table:

......

:F'erlpheral
:Slgnal
:Armw
:Fl::-uteu:l pin/signal
Label
|_|Identifier
.F'l:uwer group
.DIFE[tIDr‘I
_GF'IG initial state
:GF'I[] interrupt
:Sn:nft-n.-'arelnput On
:H}TStEFES-iS- enable
.F'uII Up/Down Config
.F'ull /Keeper select
. _F'uII_ Keeper enable
:Gpen drain
[ :Speed
Drive strength
. :Slew rate

Done

Figure 62. Routing Details columns dialog

E Pins [4A] Peripheral Signals ﬂ Power Groups *[¢ External User Signals ¢ = B
[+ W vlﬁt}-‘p&filt&rt&xt
0] Connected pins Description Direction Pull/Keeper select  Drive strength
signal 1 [B1] GRIO_EMC_15 User description Output Keeper RO/E
signal 2 [C1] GPIO_EMC_21 Input; Qutput Keeper RO RO/3: RO/B

Figure 63. Routing Details table
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When needed, External User Signals can be also exported to CSV and then imported to another configuration.
Merging of signals is not supported so when some signals are defined for the configuration, they are replaced
by imported signals.

3.4 Errors and warnings

The Pins Tool checks for any conflict in the routing and also for errors in the configuration. Routing conflicts are
checked across all INIT functions (default initialization functions). It is possible to configure different routing of
one pin in different functions (not INIT functions) to allow dynamic pins routing reconfiguration.

£ Routed Pins =0

‘tyaef ter text

Routed Pins for BOARD Init.. | 6 | 1@

# Peripheral Signal Route to Label Identifier Direction GPIO initial state  Mode Slew rate  Invert Open drain |
3. FLEXCOMMO RXD_SDA_MOSI_DATA FCO_RXD_SDA_MOSI_DATA P17[17]/P24[1]/PIO1_5_GPIO.. n/a Not Specified n/a Inactive  Standard Disabled Disabled 1
5 FLEXCOMMO TXD_SCL_MISO_WS FCO_TXD_SCL_MISO_WS R80/P18[9]/LEDB/PWM_ARD  LED_RED Not Specified n/a Inactive  Standard Disabled Disabled 1
1. PMC VREFINPUT_1 VDDA VDDA_TARGET n/a Input n/a nfa n/a n/a n/a 1
9. USBFSH USB_VDD USB0_3v3 VDD_TARGET_3.3 nfa Input n/a n/a n/a n/a n/a 1
D 2. CTIMER3 cBCAPTURE‘ 3 cBCT_INPW 0 U14[12]/SWO_TRGT Not Specified Input n/a Inactive Standard  Disabled  Disabled l}
@ 1. CTIMER3 CAPTURE, 3 c3CT_INP4 P19[2]/P23[1]/ADCO_N n/a Input nfa Inactive  Standard  Disabled  Disabled 1
< >

Figure 64. Error and warnings

If an error or warning is encountered, the conflict in the Routing Details view is represented in the first column
of the row and the error/warning is indicated in the cell, where the conflict was created. The last two rows in the
figure above show the peripheral/signal where the erroneous configuration occurs. The detailed error/warning

message appears as a tooltip.

For more information on error and warnings color, see the Highlighting and Color Coding section.

3.4.1 Incomplete routing

A cell with incomplete routing is indicated by a red background. To generate proper pin routing, click the drop-
down arrow and select the suitable value. A red decorator on a cell indicates an error condition.

# Peripheral Signal Route to Label Identifier Direction Slew rate Open drain

P uarT1 LE UARTLTX  J15[P8)/SD.. Mot Specif.. Not Specifi.. Fast Disabled
10 USBDCD Dp USBO_DP J22[3]/KB4... Mot Specif..  Input/Out.. nfa n/a

a4 g GPIC, 3 FADCO_DM.. | J15[P3)/SD.. Not Specif.. n/a Fast Disabled

Figure 65. Incomplete routing

The tooltip of the cell shows more details about the conflict or the error, typically it lists the lines where conflict
occurs.

You can also select Pins > Automatic Routing from the Main menu to resolve any routing issues.

Note: Not all routing issues can be resolved automatically. In some cases, manual intervention is required.
3.5 Code generation

If the settings are correct and no error is reported, the code generation engine instantly regenerates the source
code. You can view the resulting code the Code Preview view of the Pins tool.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.

User guide Rev. 11 — 15 January 2025 Document feedback
53 /147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

Code Preview automatically highlights differences between the current and immediately preceding iteration

of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.

For multicores, the sources are generated for each core. Appropriate files are shown with @Core #{number}
tag.

Note: The tag name may be different depending on the selected multi-core processor family/type.
You can also copy and paste the generated code into the source files. The view generates code for each

function. In addition to the function comments, the tool configuration is stored in a YAML format. This comment
is not intended for direct editing and can be used later to restore the pins configuration.
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pin_mux.c@Cortex-M33 (Core 20} | pin_mux.h@ Cortex-M33 (Core 20) Q G‘l Q g FZ -

| FFEFEE R R FFFFFFFFFFFF R R R R R R R FFFFFFFFFFFFFFEEEEFFEEEEEEERE

*# This file was generated by the MCUXpresso Config Tools. Any manual edits made

2
3 * will be overwritten if the respective MCOUXpresso Config Tools is used to upda
Fil 3333333333333333333333333333333333333333333$|=8:$$$$$$3333333333333333333333333333

Ln

6 /¥ clang-format off */

7/*

8 * TEXT BELOW IS USED AS SETTIMG FOR TOOLS #****xrrrxrxkkkkkrrrkkkdkdrdrdrdrddFrrrrrsxx
9 !lgloballnfo

18 product: Pins vl4.8

11 processor: LPCS55569

12 package_id: LPC55589]BD168

13mcu_data: ksdk2_@

14 processor_version: @.14.3

15 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS #***®*ksiesx
16 */

17 /* clang-format on */

18

19 #include "fsl_common.h”

28 #include "pin_mux.h"

21

zz III"$ FUN[TIDN EE T b e L]

23 *

24 *# Function Mame : BOARD_InitBootPins

25 * Description v Calls initialization functions.

26 *

2? * END e T e e T

28 vold BOARD_InitBootPins{woid)

29§

38 BOARD_InitPins();

31}

32

33 /% clang-format off */

34 f*

35 * TEKT EELD‘L._' IS USED _.':l'S SETTING FDR TDDLS e e L e s E

36 BOARD _InitPins:

37 - options: {callFromInitBoot: 'true', corelD: cm33_cored, enableClock: 'true'l}

38 - pin_list: []

39 * BE CAREFUL MODIFYIMNG THIS COMMENT - IT IS YAML SETTINGS FOR TODLS #**FFsxisxx

48 *f

41 /¥ clang-format on */

42

43 III"$ FUN[TI.DN EE T b e L]

44 =+

45 * Function MName : BOARD _InitPins W
£ >

Figure 66. Generated code
YAML configuration contains configuration of each pin. It stores only non-default values.

Tip: For multicore processors, it will generate source files for each core. If processor is supported by
SDK, it can generate BOARD _InitBootPins function call from main by default. You can specify "Call from
BOARD_InitBootPins" for each function, in order to generate appropriate function call.
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3.6 Using pins definitions in code

The Pins tool generates definitions of named constants that can be leveraged in the application code. Using
such constants based on user-specified identifiers allows you to write code which is independent of configured
routing. In the case you change the pin where the signal is routed, the application will still refer to the proper pin.

For example, when the LED RED is specified an identifier of a pin routed to PTB22, the following defines are
generated into the pin_mux.h:

#define BOARD LED RED GPIO GPIOB /*!<@brief GPIO device name: GPIOB */
#define BOARD LED RED PORT PORTB /*!<@brief PORT device name: PORTB *'/
#define BOARD LED RED PIN 22U /*!<@brief PORTB pin index: 22 */

The name of the define is composed from function group prefix and pin identifier. For more details, see
Section 2.2.5 and Section 3.3.4.2 sections.

To write to this GPIO pin in application using the SDK driver (fsl_gpio.h), you can, for example, use the following
code referring to the generated defines for the pin with identifier LED_RED:

GPIO PinWrite (BOARD LED RED GPIO, BOARD LED RED PIN, true);

3.7 Full initialization of pins

In some cases, the default values are not reliable, as there may be code running before the application that
modifies the pin configuration (for example, a bootloader). The option Full initialization of pins ensures that
the initialization is fully done even for items that use after-reset state. This option is specific for each Functional
group allowing to force full initialization of routing. Full initialization of pins is not enabled by default. When
enabled, the electrical properties of existing routing are changed. The values in italics are changed to explicit
values corresponding with them. When the option is disabled, the pins tool removes initialization of values that
match the "No init" state.

3.8 Create Default Routing

If necessary, it is possible to create a new functional group that will route default signals to pins and internal
signals. The functionality is available in Pins -> Create Default Routing. There the user can select:

* Whether all pins and signals will be routed, or only the ones that are not routed in other functional groups.
* The name of the new functional group.
* Whether the routing is created for pins and/or internal signals.

In the created functional group, the Full initialization function of the pins feature will be set. The electrical
properties of pins will be set to their after-reset state.
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B8 Create the Default Routing et

A new functional group will be created. It will contain
the default routing of the selected items.

Route; All routable items W

Functional group name: | SetDefaultRouting

[termns to route;

Cancel

Figure 67. Create the Default Routing

4 Clocks Tool

The Clocks Tool configures initialization of the system clock (core, system, bus, and peripheral clocks) and
generates the C code with clock initialization functions and configuration structures.

4.1 Features

The Clocks tool allows you to perform various actions related to the Clock initialization, among them the
following:

* Inspect and modifies element configurations on the clock path from the clock source up to the core/
peripherals.

* Validate clock elements settings and calculates the resulting output clock frequencies.

» Generate a configuration code using the SDK.

* Modify the settings and provides output using the table view of the clock elements with their parameters.
* Navigate, modify, and display important settings and frequencies easily in Diagram view.

* Edit detailed settings in Details view.

* Inspect the interconnections between peripherals and consuming clocks in Module Clocks view.

 Find clock elements settings that fulfill given requirements for outputs.

* Fully integrated in tools framework along with other tools.

» Shows configuration problems in Problems view and guides the user for the resolution.

* Register values define generation of C.

4.2 User interface overview

The Clocks tool is integrated and runs within the MCUXpresso Config Tools framework.
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Figure 68. User interface

4.3 Clock configuration

Each clock configuration (functional group) lists the settings for the entire clock system and is a part of the
global configuration stored in the MEX file. Initially, after the new clock configuration is created, it is set to reflect
the default after-reset state of the processor.

There can be one or more clock configurations handled by the Clocks tool. The default clock configuration
is created with the name “BOARD_BootClockRUN’. Multiple configurations mean that multiple options are
available for the processor initialization.

Note: All clock settings are stored individually for each clock configuration so that each clock configuration is
configured independently.

Clocks configurations (functional groups) are presented at the top of the view. You can switch between them by
selecting them from the dropdown menu.

‘Functional Group | BOARD _BootClockRUN vPB:

Figure 69. Default clock configuration

Note: The code generation engine of the tool generates function with the name derived from the Clock
configuration name.

4.4 Global settings

Global settings, such as Run Mode and MCG mode, influence the entire clock system. It is recommended to
set them first. Global settings can be modified in Clock Table, Clock Diagram, and Details views, and the
Functional group properties dialog.

Note: Global settings can be changed at any time.
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'Run Mode RUN = ||MCG Mode FEI (FLL Engaged Internal) %
Figure 70. Global settings

4.5 Clock sources

The Clock Sources table is in the Clocks Table view. You can also edit the clock sources directly from the
Diagram view or from the Details view.

You can configure the availability of external clock sources (check the checkbox) and set their frequencies.
Some sources can have additional settings available when you unfold the node.

If the external crystal or the system oscillator clock is available, check the checkbox in the clock source row and
specify the frequency.

| External
=1 05C (System Oscillator) []
05C mode Using external reference clock
Frequency Range Low frequency range 30-40 kHz
System Osc. ..pacity Load 0pF

Figure 71. External clock source configuration

Note: Some clock sources remain inactive even though the checkbox is checked. It is because the clock
sources functionality depends on other settings like power mode or additional enable/disable setting options.
You can hover the cursor on the setting to see a tooltip with information on the element and possible limitations/
options.

4.6 Setting states and markers

The following states, styles, and markers reflect the information shown in the settings’ rows in the settings
tables (clock sources, output, details, or individual).

Table 15. Setting states and markers

State/Style/ Icon Description
Marker
Error marker B Indicates that there is an error in the settings or something related to it. See the tooltip of

the setting for details.

Warning marker

Indicates that there is a warning in the settings or something related to it. See the tooltip of
the setting for details.

Lock icon [« Indicates that the settings (that may be automatically adjusted by the tool) are locked to
prevent any automatic adjustment. If the setting can be locked, they are automatically
locked when you change the value. To add/remove the lock manually, use the pop-up menu
command Lock/Unlock.

Note: The clock element settings that cannot be automatically adjusted by the tool keep
their value as is and do not allow locking. They are: clock sources, clock selectors, and
configuration elements.

Yellow 100 MHz | Indicates that the field is directly or indirectly changed by the previous user action.
background
Gray text ECTEIM | Indicates that the value of setting does not actively influence the clock. It is disabled

or relates to an inactive clock element. For example, on the clock path following the
unavailable clock source or disabled element. The frequency signal also shows the text
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Table 15. Setting states and markers...continued

State/Style/ Icon Description
Marker

“inactive” instead of frequency. The value is also gray when the value is read-only. In such a
state, it is not possible to modify the value.

4.7 Frequency settings

The Clocks tool instantly recalculates the state of the entire clock system after each change of settings from the
clock source up to the clock outputs.

The current state of all clock outputs is listed in the Clock Outputs view on the right side of the clock sources.
The displayed value can be:

* Frequency — Indicates that a clock signal is active and the output is fed with the shown frequency. The tool
automatically chooses the appropriate frequency units. In case the number is too long or has more than three
decimal places, it is shortened and only two decimal places are shown, followed by an ellipsis (‘..."), indicating
that the number is longer.

* “Inactive” text — Indicates that no clock signal flows into the clock output or is disabled due to some setting.

If you have a specific requirement for an output clock, click the frequency you would like to set, change it, and
press Enter.

T 1

Figure 72. Setting the core clock frequency

In case the tool has reached/attained the required frequency, it appears locked and is displayed as follows:

Core clock @ 100 MHz

Figure 73. Tool attains the required frequency

In case the tool is not able to reach/attain the required frequency or some other problem occurs, it is displayed
as follows:

Core clock ﬂ g2 100 MHz [83.88... MHz]

Figure 74. Tool encounters problem

The frequency value in square brackets [ ] indicates the value that the tool is actually using in the calculations
instead of the value that has been requested.

Note: You can edit or set requirements only for the clock source and the output frequencies. The other values
can be adjusted only when no error is reported.

4.7.1 Pop-up menu commands

To access the menu, right-click on the clock output in the clocks view or in the diagram.

* Lock/Unlock — Removes a lock on the frequency which enables the tool to change any valid value that
satisfies all other requirements, limits, and constraints.
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* Find Near Valid Value — Tries to find a valid frequency that lies near the specified value, in case the tool

failed in reaching the requested frequency.

» Advanced resolver for {Clock output} - Invokes more advanced search for the valid settings that fulfills the
requirements. It may take significant time so a progress dialog is shown. If the resolver is not successful, the
user is informed about it. This command can alter clock selectors and modify various other clock settings on
the clock path. If the result is not satisfactory, use the UNDO command to return to the original state.

» Edit settings of: {element} — Invokes the floating view with the settings for a single element.
» Edit all settings — Invokes the floating view with all the settings for an element.
» Edit settings on the path to: {clock output} — Invokes the floating view with the settings for all elements on

the clock path leading to the selected clock output.

CLK_OUT._SEL
264 MHz

Figure 75. Pop-up commands for outputs in the clocks table view

L 4

PFD offset
DIV
NUM

Enable CLKO1_CLK
Edit settings on the path to: CLKO1_CLK
Edit all settings

PLL2 (System) output

U FAA P . ' [

i
-;—# LEM alaek

Unlock
Find Near Valid Value

Advanced resolver for LPO clock

Edit settings on the path to: LPO clock
Edit all settings

a7% kH=

Figure 76. Pop-up commands for outputs in the clocks diagram

4.7.2 Frequency precision

For locked frequency settings (where the user requests a specific value) the frequency precision value is also
displayed. By default, the value is 0.1 % but can be individually adjusted by clicking the value.

MName

| Lock |‘u’a|ue |Accuracy |

Core clock

Figure 77. Frequency precision

| 21 MHz [20.97... MHz] £5%
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4.8 Dependency arrows

In the Clocks Table view, the area between the clock sources and the clock output contains arrows directing
the clock source to outputs. The arrows lead from the current clock source used for the selected output into all
outputs that are using the signal from the same clock source. It identifies the dependencies and the influences
when there is a change in the clock source or elements on a shared clock path.

Clock Sources Core clock 20.97... MHz

Name | A.{ value 0 System clock 20.97... MHz
FAST_IRCLK 4 MHz Bus clock 20.97... MHz
SLOW_IRCLK 32.768 kHz FloBus clock 20.97... Mz
IRC4EM Flash clock 10.48... MHz

Figure 78. Dependency arrows

4.9 Details view

The Details view displays and allows you to change clock-element settings information.

The information is also updated in real-time based on any changes in the Clocks Diagram and Clocks Table.
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i= Details = B
TQ@aAD
Component Details: SYSCON
MName ‘CWLM‘VEWE A
= Clock input M 16 MHz
Enable CLCKIN Enabled and clocked
XTAL32M Oscillator mod Mormal crystal oscillation moc
=132 MHz clock output Enabled and clocked
XTAL32MHz ... Frequency 16 MHz
=132 MHz clock output Disabled
Enable XO32..te Frequen
= Master clock input ]
MCLK PIN mode Input mode.
=IFRO_1TM
fro 1MHz clock output Disabled
PLU clock input ]
PLLO clock select CLKIN clock.
PLL1 clock select
=IPLLO
PLLO Freguency 300 MHz
PLLO direct input enable Active
PLLO feedbac...divider by Active
Freguency m..ation deptl k = 0 (fractional mode)
Programmab..n frequenc MNss =512 (fm = 3.9 - 7.8 kHz)
Maodulation ...orm contro no compensation
Maodulation f.uency dith Fixed
PLLON_DIV a/8 v
Wi e S
Figure 79. Details view

In the Details view, you can perform the following actions:

* Display clock-element information - Point the mouse cursor at the clock element to display general clock-
element information.

* View the clock-element in Clocks Diagram or Clocks Table - Left-click on a clock element to highlight it in
the Clocks Diagram or Clocks Table views, depending on which is currently active.

* View detailed clock-element information - Double-click a clock element to display element details, as well
as highlight the element in Clocks Diagram or Clocks Table, depending on which is currently active. You can
also view element details by clicking the Open in new window button in the upper right corner of the Details
view.

* Modify clock-element settings - Left-click in the Value column to change clock element value, such as
frequency, or select an option from the dropdown menu.

* Lock/unlock clock elements - Right-click on a clock element to lock/unlock the element.

* Filter for active/locked/erroneous clock elements - Use the buttons in the upper-right corner of the Details
view to filter for active/locked/erroneous clock elements, or to remove all current filters.
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4.10 Clocks diagram

The clocks diagram shows the structure of the entire clock model, including the clock functionality handled by
the tool. It visualizes the flow of the clock signal from clock sources to clock output. It is dynamically refreshed
after every change and always reflects the current state of the clock model.

At the same time, it allows you to edit the settings of the clock elements.
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Figure 80. Clocks diagram

4.10.1 Mouse actions in diagram

You can perform the following actions in the Clock diagram view.

« Position the mouse cursor on the element to see the tooltip with the information on the clock element such
as status, description, output frequency, constraints, and enable/disable conditions.

» Single-click on output frequency or scale to change output frequency or scale.

Single-click on lock to remove the lock.

* Double-click the element to show its settings in the Details view (force to open the view if closed or not
visible).

* Single-click on the element to show its settings in the Details view.

Single-click on a selected Clock source to display a dropdown menu for enabling or disabling the source.

Single-click on a selected Clock selector to display selector input options.
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Figure 81. Clocks mouse actions in diagram

* Right-click on the element, component, or clock output to see a pop-up menu with the following options.
— Edit settings of: {element} — Invokes the floating view with the settings for a single element.
— Edit all settings — Invokes the floating view with all the settings for an element.

— Edit settings on the path to: {clock output} — Invokes the floating view with the settings for all elements
on the clock path leading to the selected clock output.

(&) SDHC clock input [SIM.SDHCO_CLK_EXT] |
Mame | Aovailable | Lock | Value | Ac..y |
SDHC clock input M 50 MHz

Figure 82. Floating view

4.10.2 Color and line styles

Different color and line styles indicate different information for the element and clock signal paths.
The color and line styles can indicate:

* Active clock path for selected output
* Clock signal path states - used/unused/error/unavailable
» Element states — normal/disabled/error

To inspect colors and style appearance, select Help > Show diagram legend from the main menu.

4.10.3 Clock model structure

The clock model consists of interconnected clock elements. The clock signal flows from the clock sources
through various clock elements to the clock outputs. The clock element can have specific enable conditions that
can stop the signal from being passed to the successor. The clock element can also have specific constraints
and limits that are watched by the Clocks Tool. To inspect these details, position the cursor on the element in
the clock diagram to display the tooltip.
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The following are the clock model elements.

* Clock source — Produces a clock signal of a specified frequency. If it is an external clock source, it can have
one or more related pins.

I
EXTALO EI@ S Hz

0sC

XTALO

Figure 83. Clock source
* Clocks selector (multiplexer) — Selects one input from multiple inputs and passes the signal to the output.

PLLFLLSEL

83.88... MHz

Figure 84. Clocks selector
* Prescaler — Divides or multiplies the frequency with a selectable or fixed ratio.

2 MHz

FCRDIV
12

Figure 85. Prescaler
* Frequency Locked Loop (FLL) — Multiplies an input frequency with given factor.

83.88... MHz
= FLL

* 2060

Figure 86. Frequency Locked Loop
* Phase Locked Loop (PLL) — Contains pre-divider and therefore is able to divide/multiply with a given value.

100 MHz
= PLL
112*25
Figure 87. Phase Locked Loop
* Clock gate — Stops the propagation of incoming signal.
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L

CLK_USB_EN

Figure 88. Clock gate

* Clock output — Marks the clock signal output that has some name and can be further used by the peripherals
or other parts of the processor. You can put a lock and/or frequency request.

—> core cock 8100 MHz

Figure 89. Clock output

* Clock component — Group of clock elements surrounded with a border. The clock component can have one
or more outputs. The clock component usually corresponds to the processor modules or peripherals. The
component output may behave like clock gates, allowing or preventing the signal flow out of the component.

LPO (-

Figure 90. Clock component
» Configuration element — Additional setting of an element. Configuration elements do not have graphical

representation in the diagram. They are shown in the setting table for the element or the clock path the
element is on.

4.11 Clocks menu
Options related to the Clocks tool can be found in the Clocks menu in the Menu bar.

Table 16. Clocks menu

Menu item Description

Functional groups Open the Functional group properties dialog.

Refresh Refresh each clocks configuration with explicit invocation of code generation.
Reset To Board Defaults Reset the clock model to board defaults.

Reset To Processor Defaults Resets the clock model ito processor defaults.

Unlock All Settings Unlocks all locks in all settings.

Unlock Settings on the Active Path Unlocks all locks in the settings that are on the active path.

4.12 Troubleshooting problems

It is possible that problems or conflicts occur while working with the Clocks Tool. Such problems and the
overall status are indicated in red on the central status bar of the Clocks Tool. The status bar displays global
information on the reported problem.

You may encounter any of the following problems:
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. Requirements not satisfiable: Indicates that there are one or more locked frequency or frequency

constraints for which the tool is not able to find a valid setting and satisfy those requirements.

Invalid settings or requirements: [element list] — Indicates that the value of a setting is not valid. For
example, the current state of settings is beyond the acceptable range.

The following are some tips to troubleshoot encountered problems:

1.

2.

Start with only one locked clock output frequency and let the tool find and calculate other ones. After you
are successful, you can add more.

Go through the locked outputs (if there are any) and verify the requirements (there can possibly be typos in
the required frequency, wrong units, and so on).

If you seek only to enable some clock output, try to use pop-up the menu command Enable that tries to
automatically find settings providing any valid frequency on clock output.

If the required clock output value cannot be satisfied try to use the pop-up menu command “Advanced
resolver for {clock output}’.

If you are OK to have a near frequency value around of the requested value but would like to keep the clock
selectors and clock sources unchanged, right-click and from the pop-up menu select Clock output > Find
near value.

If the problems still persist, find the elements and settings with marked errors in the diagram or tables and
see the details in the tooltip.

If you cannot reach the values you need, use the diagram view to see the elements on clock path leading
to the clock output you want to have set. Try to check and adjust the settings of these elements manually in
the Details view.

Try to remove locks by selecting Clocks > Unlock All Settings. In case too many changes are required
and conflicting, you can simply reset the model to the default values and start from the beginning. To reset,
select Clocks > Reset to processor defaults.

You can resolve most of the reported problems using the Problems view. Each problem is listed as a separate
row. The following options appear when you right-click on a selected row in the Problems view.

* Show problem - Shows the problem in the Clocks Diagram view.

If one the solutions are possible, then the pop-up is extended by:

— Remove lock - Removes the lock from erroneous element.

— Find Near value - Finds the nearest value.

— Enable - If the clock output is disabled, tries to find settings that provide valid frequency on the clock output.
— Advanced resolver - Invoked advanced resolver that tries to find suitable settings to achieve the required

frequency. For more information, see the Advance resolver in the pop-up menu commands.

fll Find Near Valid Value *

0 Mear value not found.

It is not possible to find a value in close proximity to the requested value 9 GHz which would satisfy all the requirements.
Try to change the requested value or select different clock path/mode or unlock/change some of the required settings.

| Unlock settings and try again | Unlock settings active path and try again Cancel

Figure 91. Find Near Value dialog

— Unlock settings active path and try again - unlocks all elements that lead to selected output and tries
to recompute.

— Unlock settings and try again - unlocks all locked values and tries to recompute. If automatic value
computation fails, nothing is changed.

— Cancel - cancels the modifications.
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4.13 Code generation

If the settings are correct and no error is reported, the tool’'s code generation engine instantly regenerates the
source code. The resulting code is found in the Code Preview view.

Code Preview automatically highlights differences between the current and immediately preceding iteration

of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.

4 Overview [C] Code Preview x [Lf) Registers = Details [} Clock Consumers = B

clock_cenfig.c | cleck_config.h Q '@. Q [ Z h

1f$$$$$$$$$$$$$$$$$$$$$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$3$$$$$$$$$$$$$$$3$$$$$$$$3$$$ -

2 * This file was generated by the MCUXpresso Config Tools. Any manual edits made

3 * will be overwritten if the respective MCOUXpresso Config Tools is used to upda
4 EE e

5 /=*

6 * How to set up clock using clock driver functions:
? &

8 * 1. Setup clock sources.

g ES

18 * 2, Set up wait states of the flash.

11 =

12 * 3. Set up all dividers.

13 *

14 * 4, Set up all selectors to provide selected clocks.
15 =/

16

17 j* clang-format off */

13;* TEXT BELOW IS USED ﬂS SETTING FOR TOOLS FEFFEFrFkFFFrrFrrrdFF bk kR EEE
19 ! lGlobalInfo

28 product: Clocks v12.8

21 processor: LPC55569

22 package_id: LPCS55562]BD188

23mcu_data: ksdk2_@

24 processor_version: 8.14.3

25 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS *****x*xxs[
26 j* clang-format on */

27

28 #include "fsl_power.h"

20 #include "fsl_clock.h"

3@ #include “clock_config.h™

31
32f$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
33 * Definitions

34 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$$;
35
36f$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
37 * Variables

33 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$$;
39
4Ef*************$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$333333333$$$$$$$$$$$$$$$$$$$$$$$$
41 EE S S b EDARD IﬂitEDDt[lDCkS ¥unctinn EE S S S Lt
42 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$;$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$$;

AZ3 wnid ROLRN ThitRontrlackswnid) N
L4 >
Figure 92. Code Preview
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4.13.1 Working with the code

The generated code is aligned with the SDK. To use the code with the SDK project, it is necessary to transfer
the code into your project structure.

To transfer the code into your project, do one of the following in the Code Preview:

* Click Update Code in the toolbar.

* Copy the content using the COPY command, either by pressing the CTRL+C keys or the pop-up menu after
the whole text is selected.

* Use export command.

* Click the Export button in Code Preview view.
If you need access to values of registers calculated by the tool, the defines with these values can be
generated into new file registers.h. It can be enabled by default (Edit->Configuration Preferences). For
more information, see section Configuration Preferences.

4.14 Clock Consumers view

The Clock Consumers view provides an overview of peripheral instances. It also provides information on
clock-clock instance pairing. This view is not editable and is for information only.

Note: Information about which peripherals are consuming which output clock is available in the clock output
tooltip.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User guide Rev. 11 — 15 January 2025 Document feedback
70/147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

Figure 93. Clock Consumers view

%% Overview [c] Code Preview [If] Registers i= Details &3 Clock Consum... 2| = O

Consumer Clocks Freguency &
v ADCO
Bus Interface Clock System_clock 150 MHz
Synchronous Function Clock System_clock 150 MHz
Asynchronous Function Clock  ASYNCADC_clock
v ANACTRL
Bus Interface Clock System_clock 150 MHz
v CASPER
Bus Interface Clock System_clock 150 MHz
v CRC_ENGINE
Bus Interface Clock System_clock 150 MHz
v CTIMERD
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMERD clock
~ CTIMER1
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER1 _clock
v CTIMERZ2
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMERZ_clock
~ CTIMER3
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER3 _clock
v CTIMER4
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER4 clock
~ DMAD W

5 Peripherals Tool

5.1 Features

The Peripherals tool features:

Configuration of initialization for SDK drivers

User-friendly user interface allowing to inspect and modify settings

Smart configuration component selection along the SDK drivers used in toolchain project

Instant validation of basic constraints and problems in configuration

Generation of initialization source code using SDK function calls

Multiple functional-group support for initialization alternatives

Configuration problems are shown in the Problems view and marked with decorators in other views
Integration in MCUXpresso Config Tools framework along with other tools
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» Middleware configuration support (USB, FREEMaster, LwIP)
* The settings can be automatically migrated to a different SDK component version

* Support of code snippets

5.2 Basic terms and definitions

Table 17. Terms and definitions

Term

Definition

Functional group

Represents a group of peripherals that are initialized as a group. The tool
generates a C function for each functional group that contains the initialization
code for the peripheral instances in this group. Only one functional group can be
selected as default initialization, the others are treated as alternatives that are not
initialized by default.

Peripheral instance

Occurrence of a peripheral (device) of specific type. For example, UART peripheral
has three instances on the selected processor, so there are UARTO, UART1, and
UART2 devices.

Configuration component

Provides user interface for configuring SDK software component (for example,
peripheral driver) and generates code for its initialization.

Component instance

Configuration component can have multiple instances with different settings. (for
example, for each peripheral instance like UARTO, UART1).

Component mode

Specific use case of the component instance (for example, TRANSFER mode of
DSPI, or interrupt-based mode of communication).

5.3 Workflow

The following steps briefly describe the basic workflow in the Peripherals tool.

1. In the Peripherals view, select the peripheral instance you would like to configure (use the checkbox).

2. In case more components are available for use by the peripheral, the Select component dialog appears.
The dialog displays the list of suitable configuration components for the selected peripheral matching the
SDK driver for the selected processor.

w

Select the component that you want to use and click OK.

4. In the settings editor that automatically opens, select the Component mode that you would like to use and

configure individual settings.

Note: The selection of the component mode may impact appearance of some settings. Therefore, the
selection of the mode must be always the first step.

5. Open the Code Preview and see the output source code.
Note: The source code preview is automatically generated after each change if no error is reported.

6. You can use the Update Code button from the toolbar. Alternatively, you can export the source code by
selecting File>Export... from the Menu bar.
Note: To export the source code, you can also click the Export button in the Code Preview view.

7. Settings can be saved in a MEX format (used for all settings of all tools) by selecting File>Save from the

Menu bar.
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5.4 User interface overview

. *Peripherals - LPCXpresso55569.mex (LPC55569, Cortex-M33 (Core #0))

Figure 94. Peripheral view
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5.4.1 Common toolbar (Peripherals)

In addition to general items available to all tools, the Toolbar of the Peripherals tool contains two additional
items:

Table 18. Toolbar

Item Description
Global settings Open a tab aggregating global settings of all configuration sets.
Initialization order Open a dialog for customization of peripheral initialization order.

Note: For details on other items, refer to the Toolbar chapter.

5.4.1.1 Initialization order dialog

In the Initialization order dialog, you can customize the initialization order of peripherals within selected
functional groups.

@8 initialization order dialog O >

Functional group:

BOARD_InitPeripherals W

Initialization order:

v Default
DEBUG_UART[UART]
ACCEL_12C[I12C]
POTENTIOMETER[ADC16]
GPIOB[GPIO]
RNG[CUSTOM_INIT]

Cancel Save order

Figure 96. Initialization order dialog

1. Select the functional group you want to modify using the Functional group dropdown list.
2. In the Initialization order list, use the up and down arrows to adjust the sequence of initialization.
3. Click Save order to save your settings, or Cancel to close the dialog without changes.

5.4.2 Components view

The components view shows a list of configuration components, sorted by category into groups such as
Middleware, Peripheral drivers and others.

The view highlights configuration components based on their status.
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Status Color highlighting
Enabled Light gray.
Enabled/with warning Light gray with the alert symbol.
Enabled/with error Red with the error symbol.
Disabled Dark gray.
B8 “Peripherals - LPC55569.mex (LPC55569, Cortex-M33 (Core 20) - x
File Edit Tools Peripherals Views Help
A& [B Update Code ~ Functional Group | BOARD_nitPeripherals eBioL ikt
Wit Components X 47 Peripherals = 0 [ENIC X = O 4 Oveniew X [3) CodePreview =8
© |1l Nested Vectored Interrupt Controller (NVIC) fperipheral drivers (Device specifio] ‘s @ > Configuration - General Info
Middleware O]  Neme|nvic Customname [] Y Configuration - HW Info
Processor: LPC55560
Peripheral | NVIC v =
Peripheral drivers (Device specific) [+ Part number: LPC55569)8D100
v Interrupt controller configuration Core: Cortex-M33 (Core 20)
(L SDK Version: ksdk2_0
+ Interrupt overview table
. . . D Proje
i o (] Interrupt Initialization Priority  Custom handler ID Instance reference  Functional group RSl
P ) WDT.BOD_IROn  Enabled in initialization  N/A INT_0IRQHANDLER  NVIC BOARD_InitPeripherals + Peripherals
Utilities [+}
+ Interrupts initialization +|[x
Custom initalization [+]
int 0 Userinterrupt D[ int 0 ®©
o, Ey——
Interrupt \WDT_BOD_IRQn v [5] board\peripherals.c
Interrupt request Enabled in initialization v [E] board\peripherals.h
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Interrupt handler name INT_O_IRQHANDLER
v Other tools
Handler template Copy to clipboard
@ (o] a»
0 Problems X BlY|- o
[ope fifter text ]
Level Resource Issue Origin
i Informatior Project No toolchain project is detected.
3 5
Figure 97. Components view

In the Components view, you can perform several actions.

Table 20. Components view actions

Option

Description

Display configuration-component information

Point the mouse cursor at the configuration component to
display general configuration-component information.

Open the Settings Editor of the configuration
component

Left-click the configuration component to open its Settings
Editor.

Add new configuration components

MCUXIDECTUG
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Left-click the + button and select from the list to add a
component. In the Select component dialog, you can filter
the list to show only toolchain-project-relevant, or latest
version components. You can also click the + buttons next
to Middleware/Peripheral drivers/Other categories to add
new components in them directly.
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Table 20. Components view actions...continued

Option Description
Select configuration component
Select which components should be offered | All v
type filter text
Configuration component Component description Category @
& CMP Comparator (CMP) Peripheral drivers (Device specific)
& CMP Comparator (CMP) Peripheral drivers (Device specific)
& CMP Comparator (CMP) Peripheral drivers (Device specific)
& CRC CRC engine (CRC) Peripheral drivers (Device specific)
& CTIMER Standard counter/timer Peripheral drivers (Device specific)
& DMA DMA Controller Peripheral drivers (Device specific)
& DMA DMA Controller Peripheral drivers (Device specific)
& DMA DMA Controller Peripheral drivers (Device specific)
& GINT Group GPIO input interrupt (GINT) Peripheral drivers (Device specific)
GPIO General Purpose 1/0 (GPIO) Peripheral drivers (Device specific) v
< >
|Open SDK components managerl 0K Cancel
Filter configuration components by name Type a text string to filter configuration component names in
the search bar.

Right-click the the configuration component to open a shortcut menu. Several options are available in the
shortcut menu.

Table 21. Shortcut menu options

Option Description

Open Open the configuration component in the Settings Editor.

Open in another view Duplicates the configuration component in the Settings Editor.

Enable/Disable Enable/Disable the configuration component.

Edit comment Create/Edit custom notes for the configuration component.

Lock/Unlock editing of component instance Lock/Unlock the editing of the component instance.

Save to use case library Create a template from the configuration component.

Documentation Display the documentation of the configuration component, if
available.

Remove Remove the component from configuration.

Note: If the component has any global settings, a dialog appears
prompting you to confirm the removal. If the component doesn't
have any global settings, the component is deleted after removing
the last instance.

Migrate Migrate the component to a different component type or to a
component with a newer driver version.

Move to Choose from available functional groups to move the configuration
component to.

Copy to Choose from available functional groups to copy the configuration
component to.
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5.4.3 Peripherals view

The Peripherals view contains a table showing a list of available peripherals on the currently selected
processor that can be configured by the Peripherals tool. In case of multicore processors, the displayed
peripherals are also core-specific.

Each instance of a peripheral (for example, UARTO) occupies one row. First column contains peripheral name
and a checkbox indicating whether the peripheral is used by any component instance.

Second column contains a name of component instance handling the peripheral. This name is customizable in
the settings editor and it is used in generated code. The name of the component instance can't contain spaces.

You can enable an instance by selecting the checkbox, or by clicking the switch in the settings editor of the
component instance.

Disable a component instance by unchecking the checkbox.
Double-click the second column to open the Settings Editor for the component instance.

Right-click the the peripheral to open a shortcut menu. Several options are available in the shortcut menu.

Table 22. Shortcut menu options

Option Description

Open Open the component instance in the Settings Editor.

Open in another view Duplicate the component instance in the Settings Editor.

Enable/Disable Enable/Disable the component instance.

Add component instance Add a component instance to the peripheral.

Initialized in user code Mark the peripheral as configured by user code (available on not
configured peripherals).

Edit comment Create/Edit custom notes for the component instance.

Lock/Unlock editing of component instance Lock/Unlock the editing of the component instance.

Save to use case library Create a template from the component instance.

Documentation Display the documentation of the component instance, if available.

Remove Remove the component instance from configuration. If more

instances are in use, a confirmation window will allow you to select
which instance you want to remove.

Migrate Migrate the component to a different component type or to a
component with a newer driver version.

Move to Choose from available functional groups to move the component
instance to.

Copy to Choose from available functional groups to copy the component
instance to.

5.4.4 Settings Editor

You can edit peripheral component settings in the Settings Editor. Open editors are shown in the central area
of the screen, each with its own tab. Multiple editors can be opened at the same time. Changes done in the
editor are immediately applied and kept even if the settings editor is closed. Settings that are disabled are
highlighted in gray. In case that a component instance is disabled, all settings are highlighted in gray. Tooltips
are displayed for all enabled settings when the mouse cursor is placed at settings.

To open Settings Editor, do the following:
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Double-click the component instance in the Peripherals or Components view to display component instance
settings.
Left-click the component in the Components view to display global settings of the component.

Start [ Global settings [ ADCO_custom_init [3 AHB_SECURE_CTRL custom_init [ ACCEL P2 DEBUG_UART X [T LEDS [T SW = &
~

Flexcomm Interface USART [Peripheral drivers (Device specific)] s @
Name | DEBUG_UART | Custom name
Mode | Polling v | Peripheral FLEXCOMMO v
 “General configuration Preset Custom... v
BClock source Q 5 FXCOMO clock - BOARD_BootClockFRO12M: Inactive, BOARD_BootClockFROHF6M: Inactive, BOARD_BootClockPLL100M: Inactive, BOARD_ v
EClock source frequency “ v

Baud rate [bps] [ 115200

Operation mode Asynchronous v

Parity mode Parity disabled v

Mumber of stop bits 1 v

Data length 7 bits v

Enable penipheral loopback (|

Tx FIFO watermark Empty v

Rx FIFO watermark 1 item =

Enable match address O

automatic address detection

Enable RX
Enable TX
Enable CTS
Enable RTS

oooo

Figure 98. Settings editor

5.4.4.1 Settings Editor header

All components share the Settings Editor header. In the header, you can view and change component
information, enable or disable the component, and view component documentation (where applicable).

Generic FAT Filesystem module (FATFS) jmiddteware] B e @

Figure 99. Settings Editor header

Table 23. Settings Editor header

Header item Description
Description Displays the configuration component title.
Name Displays the component instance name. This name is used in the

generated code in constants and function identifiers and is derived
from the peripheral name. You can change it at any time by clicking the
Custom name button and editing the field.

Mode Displays the required usage for the component instance and influences
available settings. Use the dropdown menu to change the mode (where
applicable).
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Table 23. Settings Editor header...continued

Header item

Description

Peripheral

Displays the name of the peripheral to be associated with the
component instance. Use the dropdown menu to change it.

Documentation

Click the button to view configuration component-specific
documentation in the Documentation view. Not all configuration
components are documented, therefore not all setting headers contain
the Documentation icon.

Lock editing

Click the button to lock/unlock component editing. Source code will still
be generated.

Enable/disable component instance switch

Use the switch to enable or disable selected component instance. By
disabling the instance, you don’t remove it from the tools configuration,
but prevent its inclusion in the generated code.

5.4.4.2 Presets

Settings are grouped to larger groups (config sets) that may provide presets with typical values. You can use
these presets to quickly set the desired typical combination of settings or return to the default state.

~'LPUART Configuration

Clock source

Clock source frequency
LPUART baud rate
Parity mode

Data size

Enable MSB data bits order
Number of stop bits
TX FIFO watermark

RX FIFO watermark

RX RTS enable

TX CTS enable

TX CTS source

TX CTS configuration
RX IDLE type

RX IDLE configuration
Enable TX §

“Enable RX '§

Figure 100. Quick selection example

~'LPUART general configuration

& E

Preset 115200-N81 v

UART_CLK_ROOT - BOARD_BootClockRUN: 4 MHz v

4 MHz (BOARD_BootClockRUN) ~
115200

Parity disabled v
Eight data bit v
One stop bit v

0
1 |

LPUART CTS pin
Sampled at the start

Start counting after a valid start bit

<|l<]| <]l €

1 idle character

5.4.4.3 Settings

Following setting types are available in the Settings Editor.

* Boolean — Two state setting (yes/no, true/false).

Figure 101. Boolean setting example

Enable Rax/Tx interrupt

* Integer, Float — Integer or float number.

Pricrity

Figure 102. Integer/Float setting example

100

» String — Textual input. More than a single line can be supported.

Figure 103. String setting example

Handler name

Test
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¢ Enumeration — Selection of one item from list of values.

Interrupt PORTA_IRQn -

Figure 104. Enumeration setting example
» Set — List of values, multiple of them can be selected.

[] RX active edge interrupt.
[¥] Transmission complete interrup
] ] []1dle ling interrupt.
Interrupts Configuration . .
[] Moise error flag interrupt.
[T Parity error flag interrupt.

[ TX FIFO overflow interrupt.

Figure 105. Set setting example

 Structure — Group of multiple settings of different types, may contain settings of any type including nested
structures.

“ Timer counter configuration

Timer mode Tirner (bus clock source)

Bus clock source CTIMERD clock - BOARD_BootClockRUN: 12 MHz
Clock source frequency 12 MHz (ClocksTool_Defaultinit)

Timer input frequency/prescaler | h

Calculated prescaler 1
Calculated timer input frequency 12 MHz; 83.333 ns
Tirmer counter peried 5.965 m

Figure 106. Structure setting example

* Array — Array of multiple settings of the same type — you can add/remove items. The array of simple
structures may also be represented as a table grid, master-detail, tabs,and radio buttons.

ADC16 channels configuration + | | X

Add item by clicking on plus button

Figure 107. Array

The ‘+’ button adds a new item at the end of array. To rearrange the position or delete an item, right-click

the item and select one of the following options: Move up, Move down, Move to top, Move to bottom, or
Remove. You can also copy-paste an array from one instance to another by right-clicking the array label and
choosing Copy. You can then navigate to another instance array, right-click the table, and choose Paste to
add it.

Note: The array can be copied and pasted to another configuration, including in the second running instance
of Config Tools.
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“ADC16 channels configuration =+ || X

# Differential... Channeln.. Secondch.. Conversio.. Conversio.. Initialize ch...
0 M DP,2»[3].. DM, 2x[4l.. [] Group 0 Il
1 ] SE 2#[3].  N/A ] Group 0 ]
2 ] SE, 16» [3.. N/A ] Group 0 ]

Figure 108. Array setting example
* Info — Read-only information for the user.

Resulting input clock frequency 1 kHz

Figure 109. Info setting example

Custom handle name O
Handle name FLEXCOMM2_RX_Handle
“DMA initialization reference SDMAD setting

Figure 110. Info setting as link example
* File setting - Link/import an external settings file.

Select file and apply verilog configuration

[ Select file

Figure 111. File setting

5.4.5 Documentation view

You can display component-specific documentation by opening the Documentation view.

Note: Not all components might have this option enabled.
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4 Overview [€] Code Preview [ Documentation & = O

v
Universal Serial Bus (USB) A

Universal Serial Bus

USB is a fast bi-directional isochronous low-cost dynamically attachable serial interface
that is an industry standard. It provides a ubiquitous link that can be used across a wide
range of peripheral-to-PC interconnects. USB specification is maintained by the USB
Implementers Forum (USB-IF).

Prerequisites

Your copy of SDK must contain "USB stack” middleware for you to be able to build your
USB project.

Limitations
Adding this component to the project is only supported in MCUXpresso IDE.
Configuration

A general process of creating a new USB device or USB host follows these steps:

» select the Preset closest to the desired Device role/Host role v

o frr aarch Qimnnrted interfacrs calart tha annranriata Procat and Pratansnl

Figure 112. Documentation view

You can open the Documentation view in several ways:

* In the Peripherals view, right-click the peripheral checkbox and choose Documentation from the list.
* In the Components view, right-click the component and choose Documentation from the list.

* In the Settings Editor, click the Documentation button next to component name.

* In the Settings Editor, click the question mark next to the settings label.

5.4.6 Component use case library

In Peripherals tool, you can save, edit, and import/export component use cases for future use. Use cases
are saved in a MEX format and can be viewed and modified in the Component use case library. The library
displays all created/imported use cases by component type.

To open the Component use case library, Select Peripherals>Component use case library from the Menu
bar.

To create a component use case, do the following:
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Right-click an entry in the Peripherals or Components views.
Select Save to use case library from the context menu.
Enter the name and description in the Use case detail dialog.
Click OK.

PO~

5.4.7 Component Migration to a different version

Configuration components that generate configuration code for SDK components often require specific versions
(or range of versions) of one or more SDK components.

The SDK component and its version that is expected for the proper function of the configuration component is
visible when components are added to the selection dialog:

. Select configuration component O X

Select which components should be offered | Latest component v

‘ type filter text

Configuration component Component description Category Required SDK components Additional SDK components ™
CMP Comparator (CMP) Peripheral drivers (Device spec.. platform.drivers.cmp_1[2.2.0](2.2.x)
CRC CRC engine (CRC) Peripheral drivers (Device spec.. platform.driverslpc_crc[2.0.1-2.1.1]
CTIMER Standard counter/timer Peripheral drivers (Device spec.. platform.drivers.ctimer[2.2.0](2.2x)
Custom_peripheral_initia Custom peripheral initialization Custom initialization
Custom_sw_initialization Custom software initialization Custom initialization
DebugConsole Debug console Utilities utility.debug_console[1.0.01(1.0.x)
DMA DMA Controller Peripheral drivers (Device spec... platform.drivers.lpc_dma(2.4.0](2.4.x)
FATFS Generic FAT Filesystem module (F.. Middleware middleware.fatfs[0.14.0](0.14.x)
FLEXCOMM_I2C_CMSIS  Inter-Integrated Circuit (I12C) - CM... Peripheral drivers (Universal) platform.drivers.flexcomm_i2c_cmsis[...
FLEXCOMM_SPI_CMSIS  Flexcomm Interface SPI - CMSIS Peripheral drivers (Universal) platform.drivers.flexcomm_spi_cmsis[... v
Figure 113. Component selection
It is also visible in the tooltip in the Component view:
: ~"“CMP configuration
* PMC 9
PMC[Peripheral(s): PMC; Component: cmp 1
al) Comparator (CMP)[Peripheral drivers (Device specific)]
— See setting: (CMP configuration / Negative input)
— See setting: (DAC sub-module (voltage ladder) configuration / DAC block)
SDK references:
platform.drivers.cmp_132.2.0
Type ID:
cmp_1_d6603a667fc89b71d09d1102c49092fb
Figure 114. Tooltip in the Component view
You can update the SDK components in the toolchain/IDE project.
When a configuration is open and the SDK component versions in the toolchain project do not match the
version that is referenced in the configuration component, automatic migration is offered in the Component
migration dialog. The migration can be also launched manually in the peripherals tool using the menu
Peripherals > Migrate to other component versions.
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. Migration dialog X

By migrating to different component the
generated code might differ and might not
be compatible with SDK which will be used.
Please check that you are migrating to
version supported by SDK which will be later

used
Ignore
USART 2.10 > | USART[2.4.0] v [
12C 2.3.0 > Do not migrate v O
CTIMER 220 > Do not migrate v ]

Figure 115. Migration dialog

Each row in the dialog corresponds to one configuration component that can be migrated to other version. The
dialog above displays the current version specified in the current configuration component and a combo box
allowing you to select the new version that replaces the current one.

In standalone Config Tools, it is possible to migrate settings to any available version. In IDE/toolchain project
mode, the combo box contains only the component with the version matching the SDK component currently
used in the project.

The default selection in the toolchain-less configuration is "Do not migrate". In the toolchain configuration, the
default selection is the only version to which the migration can be performed. If "do not migrate" is selected, no
changes are made to the particular component.

The Ignore checkbox prevents the component from the migration during next check.

After you confirm the dialog by selecting "Migrate", the component is replaced by the component matching the
selected version of the SDK component. The settings are migrated to the corresponding settings in the new
version of the component, where it is possible.

If the new version of the component contains some new settings, these settings are filled with the default
values. Check manually if the components are set properly.

The Migration result dialog is a dialog with the summary of the migration. It automatically opens after migration
is successfully completed. This dialog contains the summary of events with various impact, that happened
during the migration. It also contains a link, that opens the generated detail report in the HTML format, and a
button that copies the path to the report into the system clipboard.

The generated Migration report contains the date and information about the configuration location, MCU,
toolchain project in its header. It helps to identify to what configuration it is related. Below that is a table,

that contains rows for each migration. A short description of the migration is provided. Each row has two
columns where the first contains the path to the migrated setting and the second contains the description of the
migration. Each row can have differently colored text, that indicates the importance of the message.

5.5 Memory Validation tool

If you are developing hardware with external memory, you can validate the memory settings with the Memory
Validation tool. The tool is available for all SEMC and FCB peripherals and can be used after selecting these
peripherals from the list in the Peripherals view.
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Click the Validation button in the Settings Editor to open the Validation view and run validation scenarios for
SEMC memory settings.

If the settings are valid, click the Sync with DCD button to synchronize the memory settings with the DCD tool.
Manually update the existing sdram configuration from the DCD tool with the one generated by clicking Apply
to DCD. Also, if a configuration is not defined in the DCD tool, the configuration generated by clicking Apply to
DCD will not work as it is, therefore, add an additional configuration in the Clocks or Pins tools.

5.5.1 Validation view

Use the Validation view to run validation scenarios for your memory settings and analyze the results. You can
choose scenarios, tests to run in these scenarios, and view the test results, logs, and summary.

To run validation tests, do the following:

1. Select the correct connection type and COM port in the Connections area. Alternatively, scan for available
COM ports by clicking the Scan for available COM ports button.

2. Choose a scenario that you wish to test in the Scenarios subview.
a. To verify the configuration, select one of the available tests.

To start validation, click the Start Validation button.

Observe the results in real time in the Results subview.

Inspect the results in the Summary and Logs subviews.

View the U-boot-compatible code in Core Preview. You can export the generated code for importing into U-
boot by selecting the Export button.

7. Download DDRYV reports using the Configure and generate DDRV reports button.

o0k w

5.6 Problems

The tool validates the settings and problems and errors are reported in the Problems view.

If there is an error related to the setting or component, an error decorator is shown next to the element
containing an error.

“ *Timer/counter general configuration

 ITimer counter configuration

Timer mode Timer (bus clock source)
Bus clock source CTIMERD clock - BOARD_BootClockRUN: 12 MHz
Clock source frequency 12 MHz (ClocksTool_Defaultinit)
Eimer input frequency/prescaler 51
Calculated prescaler N/A Timer input frequency/prescaler [type:string, id: timerPrescaler]
Calculated timer input frequency N/A Selection of the timer/counter input frequency in frequency units, time units or prescaler value that is used by the
Tirner counter period N/A timer (it represents a timer tick). Supported formats of values:
- o — An integer number is processed as a prescaler value range 1 - 4204967296 (0 100000000).
Start timer in initialization code O - A frequency value must be in format "float_nurnber [Hz, kHz, MHz or GHz]".
— A pericd value must be in format "float_number [ns, us, ms, s, m, h or d]",
»w Match channels =+ X
Frequency units and time units can only be used when clock source frequency is selected (clock must not be
Add an itern by clicking on the plus button disabled).
ERRORS:
s Capture channels 4+ | [ X

The value cannot be parsed.

Figure 116. Error decorators

In the case of a dependency error, a quick-fix button is displayed.
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Use hardware trigger ‘90 “[¥]

Figure 117. Quick fix 1

Right-click the button to display a list of issues, then left-click the issue to display possible solutions.

ll:,SYNC pin T2 WL 1) o
Signal 10 of the channel 13 of the peripheral FLEXIO1 is not routed. > Show 'Routing Details’ for BOARD_InitPins function

Ry Show 'Routing Details’ for BOARD_InitDEBUG_UARTPins function

focdata shifter | 2 Fix in Pins-BOARD_InitPins >

BCLK timer 0 Fix in Pins-BOARD_InitDEBUG_UARTPins >
F_SYNC timer 1 v

Figure 118. Quick fix 2

There is a new possibility to do quick fix from the table in the context menu after right-clicking on the cell that
contains the warning/error icon (see register initialized SCTimer, for example LPC54114. Resources->Outputs
setting).

/ST unified

General | Resources | States| Events

Input signals

Available inputs [0,1,2 3,6, 7] Count: 6
v Inputs =+ [ X
Add item by clicking on plus button

Output signals

Available outputs [1,2,3,4,56,7] Count: 7
~“Outputs +||x
Qutput ID Number Initial sta.. Conflict resoluti.. Conflict interrupt  Direction impact  Description
QUTPUTO Fo T Micablod
Signal output 0 of the peripheral SCTO0 is not routed. >
Move Up
e EE Match/capture register
Available registers [0,1,234, Move to Top

Move to Bottom
~ Match/capture + x
Set all rows to this value
Add item by clicking on plus butto
Remove
Copy

Paste

Enable interrupt [

Figure 119. Quick fix 3

5.7 Code generation

If the settings are correct and no error is reported, the tool’'s code generation engine instantly regenerates the
source code. You can view the resulting code the Code Preview view of the Peripherals tool.

Code Preview automatically highlights differences between the current and immediately preceding iteration

of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.

The Peripherals tool produces the following C files:

* peripherals.c

* peripherals.h
Note: For multicore processors, the peripherals.c/.h are generated for each core, containing functional
groups associated with that core. It can be configured in functional group properties.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User guide Rev. 11 — 15 January 2025 Document feedback
86 /147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

Note: Some components, such as the USB or FlexSPI, may generate additional output files.
These files contain initialization code for peripherals produced by selected configuration components including:

» Constants and functions declaration in header file.

* Initialized configuration structures variables (constants).

» Global variables for the user application that are used in the initialization. For example, handles and buffers.

* Initialization function for each configuration component.

* Initialization function for each functional group. The name of the function is the same as the functional group
name. These functions include execution of all assigned components’ initialization functions.

» Default initialization function containing call to the function initializing the selected functional group of
peripherals.
Note: The prefixes of the global definitions (defines, constants, variables, and functions) can be configured in
the Properties of the functional group.
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4 Overview [c] Code Preview = 0O
peripherals.c@Cortex-M33 (Cor... | peripherals.h@Cortex-M33 I[Cor...| Q Q Gl i Lo~
11 package_id: LPC55569]BD1@@ ~

12 mcu_data: ksdk2_@

13 processor_version: 8.14.3

14 functionalGroups:

15 - name: BOARD _InitPeripherals

16 UWUID: Ba2cl?lb-edll-47ab-aa5d-28977bl482b8

17 called_from_default_init: true

18 selectedCore: cm32_cored

19 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTINGS FOR TOOL
28

21 /* TEXT BELOW IS USED AS SETTING FOR TOOLS #**#**k+sxskrsrtrrdrsrss
22 component !

23 - type: 'system’

24 - type_id: 'system_54b53872548cechif829343e71F28176"

25 - global_system_definitions:

26 - user_definitions: "'

27 - user_includes: "'

28 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTIMNGS FOR TOOL
29

38 /* TEXT BELOW IS USED AS SETTING FOR TOOLS #**¥**xs*xsrrsrirxirsrrss
31 component:

32 - type: 'uart_cmsis_common'

33 - type_id: 'wart_cmsis_common_9cb8e382497aab96fdbbSadfde22c2asd’

34 - global_ USART_CMSIS_common:

35 - guick_selection: 'default’
36 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTINGS FOR TOOL
37

38 /* TEXT BELOW IS USED AS SETTING FOR TOOLS #**¥**xsxfrrfrfrxdrsrrss
39 component :

48 - type: 'gpio_adapter_common'

41 - type_id: 'gplo_adapter_common_57579b%ac8ldfe2bbfisdf@aisdc36be’
42 - global_gpio_adapter_common :

43 - guick_selection: ‘default’

44 * BE CAREFUL MODIFYIMG THIS COMMENT - IT IS YAML SETTINGS FOR TOOL
45 j* clang-format on */

45

_4? II."$$$$$$$$333‘:33333333‘:333333$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
48 * Included files

_49 E e e L
5@ #include “"peripherals.h"

51

D R R R R R R FFFF R R R R R R R R R R R R R R E R FFFFFFFFFF
53 * BOARD _InitPeripherals functional group

54 EE e
55 II."$$$$$$$$$$$$$$$$333333333$$$$$$$$$$$$$$$333333333$$$$$$$$$$$$$$$$$ W

L4 >

Figure 120. Code Preview

6 Device Configuration Tool

Device Configuration tool allows you to configure the initialization of memory interfaces of your hardware. Use
the Device Configuration Data (DCD) view to create different types of commands and specify their sequence,
define their address, values, sizes, and polls.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. Al rights reserved.

User guide Rev. 11 — 15 January 2025 Document feedback
88 /147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

8 *Device Configuration - IMXRT1050-EVKB.mex (MIMXRT 10520008, Cortex-M7F) - X
File Edit Tools Device Configuration Views Help
A vi & nn ¢ v)
[ Device Configuration Data (DCD) & © © outputFormat: Caray v| = O 4 Overview &% =8
Group | step | command Address Value(s) / Mask(s) Size Poll Comment ¥ Configuration - General Info
= New empty group 1 A Configuration - HW Info

1 Write - value CCM_CCGRO s 4 Processor: MIMXRT 10520008
= New empty group 2 Part number: MIMXRT1052DV168

art number:

1 Write - set bits CCM_ANALOG_MISC0_TOG =20 4

> Noo Core: Cortex-M7F

3 Write - value IOMUXC_CSI_DATAO2_SELECT_INPUT 1 4 Eoari QBRI R

SDK Version: ksdk2_0
v Project

~ Device Configuration

Configures Device Configuration Data (DCD) contained
ETTR) \ | in the program image that the Boot ROM cade
ELFTT) | interprets to set up various on-chip peripherals prior
CELEY /  the program launch.

@ a

A Generated code

B board\dcd.c
B board\dedh
A Other tools
@ a @ @ A
A Problems 32 Y=0o

type filter text

Level Issue Origin
& Warning "Value(s) / Mask(s)’ configur... DCDx. New empty grou|
i Informat No toolchain project detect.

'WARNINGS: There are problems in 1 row(s), see Problems view for details

Figure 121. Device Configuration tool

6.1 Device Configuration Data (DCD) view

The Device Configuration Data (DCD) view displays memory initialization commands of your currently active
configuration. Here, you can create command groups and commands and specify their parameters.

Commands in the Device Configuration Data (DCD) can be synchronized from the SEMC Validation tool in
the Peripherals tool.

6.1.1 Device Configuration Data (DCD) view actions

The following is a list of command and command group-relevant actions that you can perform in the Device
Configuration Data (DCD) view:

* Create a new command group - Right-click the table and choose Add Group from the context menu.
* Re/Name a command group - Left-click the command group cell and enter the required name.

» Disable a command group - Right-click the command group row and choose Disable Group from the
context menu.

* Remove a command group - Right-click the command group row and choose Remove Group from the
context menu.

* Collapse all command groups - Right-click the the table and choose Collapse All Groups from the context
menu.

* Expand all command groups - Right-click the table and choose Expand All Groups from the context menu.

* Add a command to a group - Right-click the table and choose Add Command from the context menu.
Alternatively, click the Add Command button in the tool's toolbar.

» Specify command type - Left-click the row's Command cell and choose from the dropdown menu.

» Specify register address for a command - Left-click the row's Address cell and choose from the dropdown
menu.
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* Specify a value or a mask for a command - Left-click the row's Value(s) / Mask(s) cell to open the mask
window. Enter the value into the field and select OK. Alternatively, select Cancel to cancel the operation, or
Reset to reset the value.

. Write - set bits {IOMUXC_CCM_PMIC_READY_SELECT_INPUT} O X
Direct Value:
[ox0 |
Individual BitFields:
Mame Description Value
Reserved (bits 31-3) Reserved bit-field (bits 31-3) Ob0
DAISY (bits 2-0) Selecting Pads Involved in Daisy Chain. Ob0: SELECT_INPUT_DAISY_GPIO_SD_B1_0...

Resulting masks:

Set-masks: DEC:. 0
HEX: Ox00
BIN: 0b00000000000000000000000000000000

Clear-masks: DEC: 4294967295
HEX: OxFFFFFFFF
BIN: 0b1111111111 1111111111111 111111111

Reset oK Cancel

Figure 122. Mask

» Specify the size of write/read data for a command - Left-click the row's Size cell and choose from the
dropdown menu.

* Specify the number of polls of a command - Left-click the row's Poll cell and enter the required value.

* Add a comment to a command - Left-click the row's Comment cell.

* Remove a command - Right-click the command row and choose Remove Command from the context
menu. Alternatively, click the Remove Command button in the tool's toolbar.

e Cut a command - Right-click the command row and choose Cut from the context menu.
* Copy a command - Right-click the command row and choose Copy from the context menu.
* Paste a command - Right-click the command row and choose Paste from the context menu.

Note: You can remove all commands by clicking Device Configuration in the Menu bar and choosing Clear
All Commands from the dropdown menu.

Basic cell selection shortcuts are applicable.

¢ Select additional commands - Ctrl+Left-click the command row.

6.2 Code generation

If the settings are correct and no error is reported, the code generation engine instantly regenerates the source
code. You can view the resulting code the Code Preview view of the Device Configuration tool.

Code Preview automatically highlights differences between the current and immediately preceding iteration
of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
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differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.

Device Configuration source code can be generated in a C array (default) or binary format.
The code in a C array format is generated in two files:

e dcd.c
e dcd.h

The code in a binary format is generated in a single file:
* decd.bin

To change the code format, choose the required option from the dropdown menu in the Device Configuration
Data (DCD) view.
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# Overview [c] Code Preview 2 |[I] Registers - O
ded.c|ded.h| QaQu iz~

I et LN

2 * This file was generated by the MCUXpresso Config Tools. Any manual ed:
3 * will be overwritten if the respective MCUXpresso Config Tools is used
J] sk ok o o S R R R O K o O R R R R R K DK K O S R R R RO S K O R SR R S R KK KK R SO R R R R KR R
5

6 #include "dcd.h"

-

8 /* Component ID definition, used by tools. */

S#ifndef FSL_COMPONENT _ID
10 #define FSL_COMPONENT _ID "platform.drivers.xip_board"
11 #endif
12
13#if defined(XIP_BOOT HEADER_ENABLE) &% (XIP_BOOT HEADER_ENABLE == 1)
144if defined(XIP_BOOT HEADER DCD ENABLE) && (XIP_BOOT HEADER DCD ENABLE =
15#if defined(__CC_ARM) || defined( _ARMCC_VERSION) || defined(__GNUC_ )
16 __attribute__ ((section(".boot hdr.dcd data")))
17 #elif defined( ICCARM )
18 #pragma location = ".boot hdr.dcd data”
15 #endif
28
21 /% TEXT BELOW IS USED AS SETTING FOR TOOLS FHFEEERimsmmiiissnniiimnensisin:
22 'lGloballnfo
23 product: DCDx V2.0
24 processor: MIMXRT1852xxxxB
25package_id: MIMXRT1052DVLGB

2omcu_data: ksdk2 @

27 processor_version: 6.0.1

28 board: IMXRT1850-EVKB

29 output_format: c_array

3@ * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS *¥% v
< >

Figure 123. Code Preview

7 Trusted Execution Environment Tool

In the Trusted Execution Environment, or TEE tool, you can configure security policies of memory areas, bus
masters, and peripherals, in order to isolate and safeguard sensitive areas of your application.

You can set security policies of different parts of your application in the Security Access Configuration and

its subviews, and review these policies in the Memory Attribution Map, Access Overview and Domains
Overview views. Use the User Memory Regions view to create a convenient overview of memory regions and
their security levels.
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You can also view registers handled by the TEE tool in the Registers view, and inspect the code in the Code

Preview tool.

Note: In order for your configuration to come into effect, make sure you have enabled the relevant enable
secure check option in the Miscellaneous subview of the Security Access Configuration view.

‘eoce

‘AA  Functional Group | BOARD_InitTrustZone Fpev

[ User Memory Regians x |7 Security Access Configuration B=o8
User mamory regions

o | - Name | security evel | Description___|

*TEE - LPC55569. mex (LPC55S69, Cortex-M33 (Core #0))

B memory Attribution Map X F8 Access Overview

Core ] ors | smart Mastors |

= 5 4 overview x [3) Code Preview ([ Registers

@ Fierscoess for Master: Gore0bata[7](D ) secunystate ) enscuto privage

Show details @ Merged SAU+IDAU
Show Flash | Show SRAM (| Show Peripherals | Show External RAM | Show External devices

SAU4IDAU MPCIPPC  Resulting access level

s -. -

o .. -
o II -

. [-. -

o .. -
- II -

0x1400_7FFF

0x1400_0000
Ox1301_FFFF

0x1300_0000
0x1009_FFFF

0x1000_0000
0x0400_7FFF

0x0400_0000

@x0301_FFFF

0x0300_0000
0x0009_FFFF

0x0000_0000

Figure 124. TEE tool user interface (TrustZone-M with AHBSC)

> figuration - General Info

v Configuration - HW Info
Processor: LPC55569
Part number: LPC55569.B0100
Core: Cortex-M33 (Core #0)
SDK Version:  ksdk2_0

> Project

v TE

v Generated code
[ trustzoneftzm_config.c
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Figure 125. TEE tool user interface (RDC with XRDC2)
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=0
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7.1 AHBSC with security extension-enabled devices

The features and appearance of the TEE tool are based on the security model of the loaded device.

This section describes the features and appearance of the tool for devices with a security extensionTrustZone-
M with AHBSC.

Currently, the following devices of this type are supported:

e LPC55Sxx
— LPC55S69, LPC55S66
- LPC55S16, LPC55S14, LPC55S36
— LPC55S06, LPC55S04

¢ RT6xx, RT5xx, RT7xx
- MIMXRT685S, MIMXRT633S
— MIMXRT595S, MIMXRT555S, MIMXRT533S51
— MIMXRT735, MIMXRT758, MIMXRT798
* MCXN
— MCXN546, MCXN547, MCXN946, MCXN947, MCXN236, MCXN235

7.1.1 User Memory Regions view

In the User Memory Regions view, you can create and maintain a high-level configuration of memory regions
and their security levels. You can create the regions, name them, specify their address, size, security level, and
provide them with a description. You can then fix any errors in the settings with the help of the Problems view.

Create a new memory region by clicking the Add new memory region button in the view's header.

Enter/change the memory region's parameters by clicking the row's cells. In the Security Level column, you
have these options to choose from:

* NS-User - Non-secure user

* NS-Priv - Non-secure privileged

* S-User - Secure user

» S-Priv - Secure privileged

* NSC-User - Non-secure callable user

* NSC-Priv - Non-secure callable privileged

* Any

Errors in configuration are highlighted by a red icon in the relevant cell. In the case the issue is easily fixed, you
can right-click the cell to display a dropdown list of offered solutions.

Remove the memory region by selecting the table row and clicking the Remove selected memory region(s)
button in the view's header.
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?ﬂ User Memory Regions Ylg Secunity Access Configuration R = B

User memory regions o g’

D | Start address | Size End address Marme Access Description
Region_1 (O 0000_0000 e Ooc0000_0000 Region_1 B M7 D..orS

Figure 126. User Memory Regions

You can import memory region configuration from other IDE projects by clicking the Import memory regions
configuration from the IDE project(s) button in the view toolbar. Select the project that you want from the list
to import its memory regions settings into your current project.

Note: After the import, you might have to correct some of the security levels manually.

38 select Project O >

Select associated secure and non-secure projects

|pcxpresso55s69_secure_gpio_s

Overwrite existing regions

@‘ 0K Cancel

Figure 127. Select Project

7.1.2 Security Access Configuration view

In the Security Access Configuration view, you can configure your application's security policies in a number
of ways. See the following sections for more details.
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7.1.2.1 SAU

In the SAU subview, you can enable and configure SAU (Security attribution unit).

When enabled, you can set up SAU memory regions, specify their start and size or end address, and specify
their access level. SAU automatically sets the entire memory space to a Secure access level when disabled.

When enabled, SAU deems every uncovered (that is, unconfigured) memory region as Secure, so only NS or
NSC can be selected for a covered (configured) memory region.

You can choose between two access levels:

* NS - Non-secure
* NSC - Non-secure callable

Alternatively, you can set all the SAU memory regions to non-secure access level by selecting the All Non-
Secure.

Note: This option is only available when SAU is disabled.

You can also decide to generate code even for disabled memory regions by selecting the option Generate
sources for disabled regions.

P8 User Memory Regions ¥ Security Access Configuration - 0

SAU|MPU| MPC| Masters/Slaves | Interrupts| Pins | Miscellaneous
Options
Enable SAU All Non-Secure [ Generate sources for disabled regions

SAU memory regions

Index ‘ Enable ‘ Start address | Size End address Security level
0 M 0x0000_0000 0x1..0000  OxOFFF_FFFF NS
1 M 0x2000_0000 0xC..0000  OxDFFF_FFFF NS

[l

[l

[l

[l

[l

[

Figure 128. SAU/IDAU

7.1.2.2 Interrupts

In the Interrupts subview, you can set security designation for device's peripheral interrupts. In case if the
processor contains more than a single core or processing unit, additional Handling by Core tables might
appear. In these tables, you can specify if the interrupts coming from the peripheral can be handled by the core
or processing unit.

All interrupts are set to Secure by default. If you want to change the interrupt source's security designation,
left-click the Secure cell of the interrupt and choose from the dropdown menu. Alternatively, right-click the
interrupt's Name cell and choose the security designation from the context menu. To select multiple entries, use
the Ctrl+Left-click shortcut, then right-click the selected area for the context menu. Alternatively, you can use
Shift+Up/Down after selecting the row to expand the selection.
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Figure 129. Interrupts

Eﬂ User Memory Regions #ﬁ'a‘ Security Access Configuration <] = B8
SAL | Secure MPU | Mon-secure MPU | ® MPC | * Masters/Slaves | Pins | Interrupts | © Miscellaneous
Interrupt security configuration
Mame Interrupt security configuration =
ADC Secure
Analog comparator Sub-system Secure
CAND interrupt 0 Secure
CAND interrupt 1 Secure
CASPER Secure
Code watchdog timer interrupt Secure
Flexcomm interface 0 Secure
Flexcomm interface 1 Secure
Flexcomm interface 2 Secure
Flexcomm interface 3 Secure
Flexcomm interface 4 Secure
Flexcomm interface 5 Secure
Flexcomm interface & Secure
Flexcomm interface 7 Secure
Flexcomm interface 8 Secure
GPIO group O Secure
GPIC group 1 Secure
HASH-AES Secure
Micro Tick timer Secure
Multi-Rate timer Secure
05 event timer and 05 event wake up Secure
Pin interrupt 0 or pattern match engine slice 0 Secure
Pin interrupt 1 or pattern match engine slice 1 Secure
Pin interrupt 2 or pattern match engine slice 2 Secure
Pin interrupt 3 or pattern match engine slice 3 Secure

7.1.2.3 Secure/Non-secure MPU

In the Secure MPU and Non-secure MPU sub-views, you can enable and configure MPU (Memory Protection
Unit). You can create regions, specify their address, size, and other parameters. Use the Secure MPU sub-view
for the configuration of the secure, and Non-secure MPU for the configuration of the non-secure security level.
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2 User Memory Regions ¥ Security Access Configuration = O
SAU MPU| MPC| Masters/Slaves | Interrupts| Pins | Miscellaneous
Secure MPU | Non-secure MPL
Options
[ ]1Enable MPU [_] Enable MPU during HardFault and NMI handling
[ ] Enable privileged software access to the default memory map
[ ] Generate sources for disabled regions
Secure MPU memory attributes
Inner attributes Outer attributes
Index | ID Memory type | Device attributes | C ‘ B ‘ R ‘ W | T|C ‘ B ‘ R ‘ W |
0 Code Normal ]
1 RAM Normal ] ]
2 Peripheral Device nGnRE
3 3 Device nGnRE
4 4 Device nGnRE
5 5 Device nGnRE
6 6 Device nGnRE
7 7 Device nGnRE
< >
Secure MPU memory regions
Index | Enable | Start address ‘ Size | End address ‘ Exec | Permissions | Shareabilit
L]
L]
L]
L]
L]
L]
L]
L]
< >
Figure 130. MPU

MPU is disabled by default and must be enabled by selecting the Enable MPU option.
Note: Not every device supports MPU.

Use the MPU Memory Attributes table to name and configure MPU memory attribute sets. Click the cells of
the Memory Type and Device Attributes columns to display the available choices.
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Use the MPU Memory Regions table to enable and configure MPU memory regions.

Enable the region.

Specify the Address.

Specify either the Size or the End Address.

Set the Exec option if you want the region to be able to run code.

Set the Permissions (Read Only or Read/Write).

Set the Privileges.

Note: Privileged access can be set by default for all memory regions not handled by MPU by selecting the
Enable privileged software access to the default memory map option.

Set the Shareability, or the caching options.

8. Allocate one of the sets from the MPU Memory Attributes table in Mem.Attr.. Sets can be allocated to
more than one region.

ok wh=

~

7.1.2.4 MPC

In the MPC (Memory Protection Checker) subview, you can set security policies on entire memory sectors as
defined by physical addresses.

Set the memory sector security level by left-clicking the relevant cell in the Security level column and choosing
from the dropdown list. Alternatively, you can right-click the relevant cell in the Sector column and choose the
security level from the context menu. To select multiple entries, use the Ctri+Left-click shortcut, then right-click
the selected area for the context menu.

You have four security levels to choose from, in ascending order of security:

* NS-User - Non-secure user

* NS-Priv - Non-secure privileged
» S-User - Secure user

* S-Priv - Secure privileged
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EﬂUserMemory Regions @SEcurity Access Configuration 3 = B
SAU | Secure MPU | Mon-secure MPU | * MPC| ® Masters/Slaves | Pins | Interrupts | © Miscellaneous

MPC Sectors =
Sector Security Level ~
-/ FLASH: 0x0000 0000 - 0x0001 FFFF (0x1000 0000 - Ox1001 FFFF)
BxEAEE GERE - BxBARR JFFF (@x1088_BEAe - Ax1888 JFFF) NS-User
@xBe60_5688 - BxPeee FFFF (0x1008_3000 - @x1888 FFFF) MS-User
BxB001_BEeE - BxPe8l JFFF (@x1B81l_06ed - @x1881_7FFF) M5-User
BxB081 B5Ee8 - Bxeedl FFFF (@x1e8l 8008 - @x188l FFFF) NS-User
-|Boot ROM: Ox0300 0000 - 0x0301 FFFF (0x1300 0000 - @x1301 FFFF)
@x0300 GRAO - Bx0308 BFFF (Ox130@ 0000 - @x1300 BFFF) MS-User
@x0300_ 1000 - Bx0308 1FFF (Ox130@ 1000 - @x1300 1FFF) NS-User
BxB308 2008 - BxB3@@ 2FFF (@x138@ 2080 - @x1388 2FFF) NS-User
BxB300_3008 - BxP300 3FFF (8x1308 3000 - @x1380 3FFF) MS-User
BxB300_4088 - BxB300 4FFF (8x1308 4000 - @x1388 4FFF) M5-User
BxB380 5088 - BxP38@ SFFF (@x138@ 5008 - @x1388 SFFF) NS-User
@x0300 GG - Bx@308 GFFF (Bx130@ 6088 - @x1388 GFFF) MS-User
@x0300 7000 - Bx030@ JFFF (@x130@ 7000 - @x1388 7FFF) NS-User
BxB300 S@EE - BxB30@ BFFF (@x138@ 888 - 8x1388 BFFF) MS-User
BxBIE8_0BEE - BxB3IPE _OFFF (@x1388 0888 - Ax1388 OFFF) NS-User
BxB300_AGEE - BxB300 _AFFF (8x1308_ABEE - @x1388 AFFF) M5-User
BxB380_BEes - Bxe38@ BFFF (@x138@_Boee - @x138@ BFFF) NS-User
BxB380_(E88 - BxB38@ CFFF (@x1388 C0eR - @x1388 CFFF) MNS-User
@x0300 DBGEG - Bx@30@ DFFF (@x130@ DOB@ - @x1388 DFFF) MS-User
Bx0300 EGBD - Bx@308 EFFF (@x130@ EOBO - @x1300 EFFF) NS-User
BxB380_FARE - BxB3@@ _FFFF (@x138@_Feae - @x1388 FFFF) NS-User
@x8301_0ee8 - Bxe301 BFFF (8x1301 0088 - @x1381_OFFF) MS-User
BxB301_ 1688 - Bx8381_1FFF (@x1381_16e8 - @x1381_1FFF) M5-User
BxB381 2008 - BxP381 2FFF (@x1381 2008 - @x1381 2FFF) NS-User

Figure 131. MPC

7.1.2.5 Masters/Slaves

In the Masters/Slaves subview, you can configure security levels for bus masters and slaves.

Set the bus master/slave security level by left-clicking the relevant cell in the Security level column and
choosing from the dropdown list. Alternatively, you can right-click the relevant cell in the Master and Slave
column and choose from the security level from the context menu. To select multiple entries, use the Ctri+Left-
click shortcut, then right-click the selected area for the context menu.

You have four security levels to choose from, in ascending order of security:
* NS-User - Non-secure user

* NS-Priv - Non-secure privileged

* S-User - Secure user

* S-Priv - Secure privileged

You can further specify the interrelation between master and slave security levels by selecting the following
options:
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* Simple Master in Strict Mode - Select to allow simple bus master to read and write on same level only. De-
select to allow to read and write on same and lower level.

* Smart Master in Strict Mode - Select to allow smart bus master to execute, read, and write to memory at
same level only. De-select to allow to execute on same level only, read and write on same and lower level.

Note: Instruction-type bus master security level must be equal to bus slave security level. Data and others
security level must be equal or higher than bus slave security level.

Eﬂ User Memory Regions 'r;'i‘ Security Access Configuration = B8
SAL | Secure MPU | Mon-secure MPU | ® MPC |* Masters/Slaves | Pins | Interrupts | © Miscellaneous
Options
ESimpIe Master in Strict Mode Smart Master in Strict Mode
Master | Security Level Slave ‘ Security Lew ™
=I Simple master ADCe M5-User
CAMFD M5-User AHBE_SECURE_CTRL .
DrAD MS-User ANACTRL M5-User
DAl MS-User CANG M5-User
HASHCRYPT  MS-User CASPER M5-User
USBFSD MS-User CRC_ENGINE M5-User
USBFSH MS-User CTIMER® M5-User
CTIMERL MN5-User
CTIMER2 MN5-User
CTIMER3 MN5-User
CTIMER# MN5-User
DBEGMATLEBOX MN5-User
Diae M5-User
DAL M5-User
FLASH M5-User
FLEXCOMMB MN5-User
FLEXCOMML MN5-User
FLEXCOMM2 MN5-User
FLEXCOMM3 MN5-User
FLEXCOMMA MN5-User
FLEXCOMMS MN5-User
FLEXCOMMB MN5-User
FLEXCOMMY MN5-User
GINTE M5-User
Figure 132. Masters/Slaves

7.1.2.6 Pins

In the Pins subview, you can specify if the reading GPIO state is allowed or denied.

All pins' reading GPIO state is set to Allow by default. If you want to change the pins reading GPIO state, left-
click the Reading GPIO state cell of the pin and choose from the dropdown menu. Alternatively, right-click the
pin's Name cell and choose the reading GPIO state from the context menu. To select multiple entries, use the
Ctri+Left-click shortcut, then right-click the selected area for the context menu. Alternatively, you can use Shift
+Up/Down after selecting the row to expand the selection.
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?ﬂ User Memory Regions #L'a‘ Security Access Configuration <
34U | Secure MPU | Mon-secure MPU | MPC |* Masters/Slaves | Pins | Interrupts| © Miscellaneous

Reading GPIO state

Marme Reading GPIO state

-| General purpose input/output port 0

Pin 0 - [34] PIOD_O/FC3_5C...GPID/SECURE_GPIOD_D/ACMPT Allow
Pin 1 - [7] PIOD_1/FCS_CT5_.LGPIT/CMPO_OUT/SECURE_GPI Allow
Pin 2 - [81] PIOD_2/FC3_TXD...UTO/SCT_GPI2/SECURE_GPIOC Allow
Pin 3 - [23] PIO0_3/FC3_RXD..UT1/5CT_GPI3/SECURE_GPIO( Allow
Pin 4 - [86] PIOO_4/CAMND_R... T5_SDA_SSELO/SECURE_GPIOOD Allow
Pin 5 - [88] PIO0_5/CANO_TD...L_SSELT/MCLK/SECURE_GPIC Allow
Pin & - [89] PIOO_&/FC3_SC...ATO/SCT_GPIG/SECURE_GPICO_ Allow
Pin 7-[6] PIO0_7/FC3_RT5_..._SCK/FC1_SCK/SECURE_GPIOL Allow
Pin 8 - [26] PIO0_8/FC3_55..5_DATA/SWO/SECURE_GPIOO_ Allow
Pin 9 - [55] PIO0_9/FC3_55..._WS/SECURE_GPIOO_9/ACMPO_ Allow
Pin 10-[21] PIOO_10/FCE_5.../SWO/SECURE_GPIO0_10/ADC Allow
Pin 11 = [13] PICO_T1/FCE_RXE.SWCLK/SECURE_GPIOO_11/4 Allow
Pin 12 -[12] PIOD_12/FC3_T..._WS/S5ECURE_GPIO0_12/ADCO. Allow
Pin 13 - [71] PIO0_13/FC1_CT..DATA/PLU_INO/SECURE_GPIC Allow
Pin 14 - [72] PIO0_14/FCT_RT...O_WS/PLU_IM1/SECURE_GPIU Allow
Pin 15 - [22] PIO0_15/FCE_C...OUTZ/SECURE_GPIOD_15/ADC Allow
Pin 16 —[14] PIO0_16/FC4_TH.._INP4/SECURE_GPIOO_16/AD Allow
Pin 17 - [8] PIO0_17/FC4_55E...OUTO/PLU_INZ/SECURE_GPIC Allow
Pin 18 - [56] PIO0_18/FC4_C..IN3/SECURE_GPIOD_18/ACMP Allow
Pin 19— [90] PIO0_T9/FC4_R...O_WS/PLU_IN4/SECURE_GPIC Allow
Pin 20— [74] PIO0_20/FC3_...PIOD_20/FC4_TRD_SCL_MISO_W Allow
Pin 21 -[7e] PIO0_21/FC3_RT.L3/PLU_CLKIMN/SECURE_GPIC Allow
Pin 22 - [78] PIOD_22/FCE_.. US/PLU_QUTI/SECURE_GPIOO: Allow
Pin 23 - [20] PIO0_23/MCLK..SELOYSECURE_GPIO0_23/ADCT Allow
Pin 24 - [70] P1O0_24/FCO_R...PE/SCT_GPIO/SECURE_GPIOO.: Allow
Pin 25 - [79] PIO0_25/FCO_T...NPS/SCT_GPN/SECURE_GPIOT Allow
Pin 26 - [60] PIO0_26/FC2_R...H5_5PI_MOSI/SECURE_GPIOD. Allow

Figure 133. Pins tab on LPC55S69
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uﬂ User Memory Regions ’;’;‘ Security Access Configuration = B8
SAU | MPU | Masters | MRCO | MBCO | MBC1 | MBC2 | Pins | Interrupts | Miscellaneous | Access templates

Pin Security Control =
Mame Pin Security Control |
General purpose inputfoutput port A (GPIOA)
Pin 0 S-Priv
Pin 1 S-Priv
Pin 4 S-Priv
Pin 16 S-Priv
Pin 17 S-Priv
Pin 18 S-Priv
Pin 12 S-Priv
Pin 20 S-Priv
Pin 21 S-Priv
General purpose inputfoutput port B (GPIOB)
Pin 0 S-Priv
Pin 1 S-Priv
Pin 2 S-Priv
Pin 3 S-Priv
Pin 4 S-Priv
Pin 5 S-Priv
General purpose inputfoutput port C (GPIOC)
Pin 0 S-Priv
Pin 1 S-Priv
Pin Interrupt/DMA requestftrigger output Security Control =
Mame Pin Interrupt/DMA re...tput Security Control |
General purpose inputfoutput port A (GPIOA)
Interrupt/DMA reguestftrigger output O S-Priv
Interrupt/DMA requestftrigger output 1 5-Priv
General purpose inputfoutput port B (GPIOB)
Interrupt/DMA requestftrigger output O 5-Priv
Interrupt/DMA reguestftrigger output 1 S-Priv
General purpose inputfoutput port C (GPIOC)
Interrupt/DMA reguestftrigger output O S-Priv
Interrupt/DMA requestftrigger output 1 5-Priv
General purpose inputfoutput port D (GPIOD)
Interrupt/DMA requestftrigger output O 5-Priv
Interrupt/DMA reguestftrigger output 1 S-Priv

Figure 134. Pins tab on KW45

7.1.2.7 Trigger sources

In the Triggers subview, configure triggers of the Intrusion and Tamper Response Controller (ITRC) that
provides a mechanism to configure the response action for an intrusion event detected by on-chip security
sensors. The rows in the table represent input signals - explicit and implicit intrusion event detectors that
generate a level and a latched signal toward the interrupt controller. Output signals are represented by columns
and contain two configurable fields:

» Signal selected shows if the input signal is selected as a trigger or not.

» Writable field shows if the input signal field is writable or not. Once the field is locked, it cannot be changed
until any reset to ITRC is asserted.
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§& User Memory Regions W Security Access Configuration = E
SAU [MPU | MPC | Masters/Slaves | MECO | Interrupts | Pins | Triggers | Miscellaneous | Access templates

Options

@ Enable trigger sources configuration

Trigger sources configuration

TRC_IRQ ELS_RESET PUF_ZEROIZE
Name Selected | Writable | Selected | Writable | Selected | writable
Digital glitch detector [ v W

K]
K]

TDET event

Code Watchdog 0 event
VDD_MAIN voltage tamper event
Low-voltage event on VDD_CORE rail :
Watchdeg 0 timer event IZ
Flash ECC mismatch event |:|

AHB secure bus or MBC bus illegal access even (%4 vl

Figure 135. Triggers subview

All trigger source fields are set to "the signal is not selected" and "the signal field is writable" by default. If you
want to change the trigger sources setting, left-click the Selected/Writable check-box.

KO0

-

K OK)OIE]

HRNENN
I [ O 4
KK

Note: The check-box can be disabled to prevent the non-selected and non-writable states.

7.1.2.8 Miscellaneous

In the Miscellaneous subview, you can set various configuration options. The list of these options depends on
processor data, and varies greatly. All the options influence your register settings, and can be inspected in the
Register view. Only some of the options directly influence configuration that you have made in the Security
Access Configuration view. Point your cursor over individual options to display a tooltip explaining the function

of each option.
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ﬂg User Memory Regions a Security Access Configuration 23

RDC | M7 Domain | M4 Domain | Miscellaneous

|| Use legacy source names
/A M7 Domain

Global Configuration Lock Lock disabled, registers can be written by any domain
Enable Global Valid Access Control

Enable Global Valid MDAC

# M4 Domain
Global Configuration Lock Lock disabled, registers can be written by any domain
Enable Global Valid Access Control

Enable Global Valid MDAC

Figure 136. Miscellaneous (RDC+XRDC2)

7.1.2.8.1 TEE global options

There are several global options available for the user:

1. The output type list lets the user select which type they would like to generate (C code or ROM preset).
2. The use legacy source names checkbox lets the user switch between the current source names

resource config.cor tzm config.c forlegacy projects.

3. The use instruction glitch resilient code for register writes checkbox lets the user generate more

resilient (instruction glitch) code of registers writes.

203 | ((BU << SAU_RLAR_NSC_Pos) & SAU_RLAR_NSC Msk)

204 F | ({1U << SAU_RLAR_ENABLE_Pos) & SAU_RLAR_ENABLE_ Msk) ;
205 #| | ({10 << SAURLAR_ENABLE Pos) & SAU_RLAR_ENABLE_MsK}};
206

207 /% Force memory writes before continuing */

208 _DsB();

Figure 137. TEE global options

eoe *TEE - LPC55S69.mex (LPCE5S69, Cortex-M33 (Core #0))
S Functional Group  BOARD_IntTrustZone mBiY & ¢ @O
H8 User Memory Regions | % Security Access Configuration X = 0| 4 overview Code Praview X [[f] Registers =g 5
SAU [MPULPC | Masters/Slaves | Pins |Interrupts [Miscellaneaus tzm_config.c@Cortex-M33 (Core #0) | tzm_config.h@Cortex-M33 (Core #0) QQuiz- i
Output type [Ccode | 170 ‘5‘
0 Use logacy sourco names I7L e BOARD InitTrustzens function $
Use Cortex-M33 instruction glitch resilient code for register writes 173 void BOARD_InitTrustZone()
s
> AIRGR Register (Gore SGB) 175 /% SAU configuration +/
176
> SCRRegister (Core SCB) 177 /x Set SAU Control register: Disable SAU and ALL Secure x/
785 SAUSCTRL =
> SHCSR Register (Cors SCB) fé;" TEE_WRITE. REGISTER(&(SALI»)(TRL) 0);
X 181 /% Set SAU region number %/
> CPACRRegister (Core SCB) 182 S[SAU=SRAR =103
1834 TEE_WRITE REGISTEM&(SAH»>RNR) 0);
> NSAGCR Register (Gore SCB) 184 /% Region base addre.
135 5] SAUSRBAR = SAU_REGION_0 BASE & SAU_RBAR_SADDR Hsk;
> CPPWR Registar (Core SCnSCB) 186+|  TEE_WRITE_REGISTER(&(SAU=>RBAR), SAU_REGION_O_BASE & SAU_RBAR_BADDR Msk);
187 /% Region end address +/
N o n 192=|  SAU->RLAR = (SAU_REGION @_END & SAU_RLAR_LADDR Msk)
Register Locking (AHB Secure Controller) 1804|  TEE_WRITE_REGISTER(&(SAU->RLAR), (SAU_REGION_B_END & SAU_RLAR_LADDR Msk)
190 | ((OU << SAU_RLAR_NSC_Pos) & SAU_RLAR_NSC_Msk)
> Mise Controls (AB Secure Controlier) 1918 | ((1U << SAUTRLAR_ENABLE_Pos) & SAU_RLAR_ENABLE_Msk);
1924 | ({10 << SAU_RLAR_ENABLE_Pos) & SAU_RLAR_ENABLE_Msk));
193
194 L Set AU regon_umber /
195=|  SAU-SRNR
964+|  TEE_WRITE_ nEmsTEn(&(sAu»mn» 1;
197 /% Region base address x/ ‘
198=|  SAU->RBAR = SAU_REGION_1 BASE & SAU_RBAR_BADDR Msk;
994]  TEE_WRITE_REGISTER (&(SAU=>RBAR), SAU_REGION_1_BASE & SAU_RBAR_BADDR MsK};
200 /% Region end address */
201=|  SAU->RLAR = (SAU_REGION 1_END & SAU_RLAR_LADDR_Msk) ‘
2024|  TEE_WRITE_REGISTER (&(SAU->RLAR), (SAU_REGION_1_END & SAU_RLAR_LADDR Msk)

7.1.3 Memory attribution map

In the Memory attribution map, you can view security levels set for memory regions.
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7.1.3.1 Core 0

In the Core 0 subview, you can review security levels set for Core 0 to the code, data, and peripherals memory

regions. The table is read-only.

The Access by Master table displays MSW or SAU+IDAU, MPC (Memory Protection Checker) security level,
and Resulting access level status of listed code, data, and peripherals memory regions, alongside their

physical addresses.
To set the display options, do the following:

1. Click the Filter access for checkbox to enable filtering options.
2.
3.

levels. This setting has no effect on the configuration.
4,

5. Optionally, filter displayed memory regions in the Filter area.

Select the master security access that you want to review by choosing from the Master dropdown menu.
Optionally, set the security state and execution privilege check-boxes when master allows more security

Optionally, customize the output by de-selecting the Show details and Merged SAU+IDAU options.

Point your cursor over the color-coded cells to display a tooltip with information about the security level

combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.

[ Memory Attribution Map X | 3 Access Overview § Domains Overview
Core 0| Simple Masters | Smart Masters
Filter access for Master: | Core 0 Data security state || execution privilege

"o

Show details Merged SAU+IDAU
Show Flash Show SRAM Show Peripherals @ Show External RAM 3 Show External devices

SAU+IDAU MPC[PPC  Resulting access level

USB SRAM (alias) [ 5 5-Priv No access
AHB_SECURE_CTRL s S-Priv No access
AHB_SECURE_CTRL s S-Priv No access

SECGPIO [ s S-Priv No access
DMAT |: s S-Priv No access
POWERQUAD |: s S-Priv No access
CASPER [ s S-Priv No access
AHB peripherals 3 (alias)
HASHCRYPT [ s S-Priv No access
USBHSH [ s S-Priv No access
USBFSH [ 5 5-Priv No access
ADCO 5 5-Priv No access
sPi8 5 5-Priv No access
DBGMAILBOX [ 5 5-Priv No access
SDIF [ s S-Priv No access
FLEXCOMM7 s S-Priv No access
AHB peripherals 2 (alias)
FLEXCOMMG s S-Priv No access
FLEXCOMMS s S-Priv No access
CRC_ENGINE |: s S-Priv No access
USBHSD [ s S-Priv No access

Figure 138. Core 0

@x5010_3FFF

@x5010_0000
@x500A_FFFF

0x500A_D0GD
0x500A_CFFF
0x500A_C000
0x500A_A483
0x500A_B000
0x500A_7498
0x500A_7000
0x500A_625F
B8x500A_6000
0x500A_5083
0x500A_5000
0x500A_409F
0x500A_4000
0x500A_3053
0x500A_3000
0x500A_205F
0x500A_2000
0x500A_BFFF
0x500A_0000
0x5009_FFFF
0x5009_F000
0x5009_COFF
0x5009_C000
0x5009_B2FF
0x5009_BO0O
0x5009_BFFF
0x5009_8000
0x5009_7FFF
0x5009_7000
0x5009_6FFF
0x5009_6000
0x5009_5008
8x5009_5000
0x5009_4037
0x5009_4000

=8

7.1.3.2 Simple and Smart masters

In the Simple Masters and Smart Masters subviews, you can review security attributes of memory in relation

to access rights by simple/smart masters. The table is read-only.
To set the display options, do the following:

1. Click the Filter access for checkbox to enable filtering options.
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2. Select the master type security access that you want to review by choosing from the Master dropdown
menu.

3. Optionally, customize the output by de-selecting the Show Details, Show Code, Show Data, Show
Peripherals, and This Domain Only options.
4. Optionally, filter displayed memory regions in the Filter area.

Point your cursor over the color-coded fields to display a tooltip with information about the security level
combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.

[l Memory attribution Map X 3 Access Overview § Domains Overview =8

Core 0 | Simple Masters | Smart Masters

[ Filter access for Master: DMAQ @

Show details
Show Flash [ Show SRAM Show Peripherals & Show External RAM [ Show External devices

MSW MPC/PPC  Resulting access level

8x5010_3FFF
USB SRAM (alias) s S-Priv No access
8x5010_0000
_ @x500A_FFFF
s S-Priv No access

AHB_SECURE_CTRL
8x500A_D000
8x500A_CFFF
8x500A_C000
Bx500A_A483
@x500A_8000
@x500A_749B
B8x500A_7000
B8x508A_625F
Bx500A_6000
8x500A_5083
8x500A_5000

AHB_SECURE_CTRL s S-Priv No access

SECGPIO s S-Priv No access

POWERQUAD 5| 5-Priv No access

CASPER s S-Priv No access

AHB peripherals 3 (alias)
8x500A_409F
8x500A_4000
8x500A_3053
0x500A_3000

HASHCRYPT s S-Priv No access

USBHSH s S-Priv No access

@x500A_205F
B8x500A_2000
8x508A_BFFF
Bx500A 0000

USBFSH s S-Priv No access

%
[
DMAI[ s S-Priv. No access
[
[
[
[
[
[

ADCO s S-Priv No access

Figure 139. Simple/Smart masters

7.1.4 Access overview

In Access Overview, you can review security policies you have set in Security Access Configuration view.
The vertical axis displays all masters, divided into color-coded groups by their security settings.

The horizontal axis displays memory ranges and slave buses/peripherals.

Point your cursor at an entry to display a tooltip with information about the entry.

You can group the displayed information by security or by masters by using the button on the right-hand side of
the toolbar.
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I Memory Attribution Map [‘3 Access Overview E@W £ = 8
NS-User NS-Priv | S-User |s-priv | ~
g g
S E
= i
a3 | (5] | 8l s
Ble|lo % | = m m o | o
z|lg|le < | o
Slave 53833?@@ S|8|8|8|
éEMemory |
= PROGRAM FLASH
0x0000_0000 - 0x0001_FFFF (0x1000_0000 - 0x1001_FFFF) jal ¢ [« ¢ v ¢ a8 v Tw e
= Boot-ROM
0x0300_0000 - 0x0301_FFFF (0x1300_0000 - 0x1301_FFFF) fal ¢ [« ¢ v v a8 v v
=ISRAM X
0x0400_0000 - 0x0400_3FFF (0x1400_0000 - 0x14003FFF) @ (¢ (¥ ¢ (v v v v v s
=RAM 0
0x2000_0000 - 0x2000_7FFF (0x3000_0000 - 0x3000_7FFF) ¥ |« [falv v v v v Wnial v [nfa ¥ nfa
= RAM 1
0x2000_8000 - 0x2000_BFFF (0x3000_8000 - 0x3000_8FFF) |« [njal« v v ¢ v Wnjal v [nfa ¥ nfa
=/USB SRAM
0x2001_0000 - 0x2001_3FFF (0x3001_0000 - 0x3001_3FFF) ¥ |« [nfalv v v v v Wnial v [nfa ¥ nfa
= Peripherals
ADCO Wa v Wa v v nanana s wa wa wa
AHB_SECURE CTRL Wa v wa v v nanana s nwa wa na
ANACTRL Wa v wa v Vo wananwa s was wa s wa
CANO Ma v Wa v v nanana s nwav wa nwa
CASPER Wa v na v v nananas wa wa wa
CRC_ENGINE Wa v wa v v nanana s nwa wa na
CTIVERO Wa v wa v Vo wananwa s was wa s wa
CTIMERT Ma v Wa v v nanana s nwav wa nwa
CTIMER2 Wa v Wa v ¥ nanana s wa wa wa
CTIMER3 Wa v wa v v nanana s nwa wa na
CTIVER4 Wa v wa v Vo wananwa s was wa s wa
DBGMAILBOX Ma v Wa v v nanana s nwav wa nwa
DMAD Wa v Wa v ¥ nanana s wa wa wa
DMA1 Wa v Wa v v nanana s nwa wa wa
FLASH Wa v wa v Vo wananwa s was wa s wa
FLEXCOMMO Ma v Wa v v nanana s nwav wa nwa
BTN -, N ., ., SEEeEeEee , e

Figure 140. Access Overview

7.1.5 Code generation

If the settings are correct and no error is reported, the code generation engine regenerates the source code.
You can view the resulting code the Code Preview view of the Trusted Execution Environment tool.

Code Preview automatically highlights differences between the current and immediately preceding iteration

of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.
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Some AHBSC and TRDC with security extension-enabled devices support ROM preset as well as C code.
You can choose to have the code generated in the ROM preset by selecting the option in the Miscellaneous
subview.

7.2 RDC-enabled devices

The features and appearance of the TEE tool are based on the security model of the loaded device.

This section describes the features and appearance of the tool devices enabled with RDC (Resource Domain
Controller) and XRDC2 (eXtended Resource Controller 2).

Currently, following devices of this type are supported:

* RT1170
— Dual core (Cortex-M7 + Cortex-M4): MIMXRT 1176, MIMXRT1175, MIMXRT1173
— Single core only (Cortex-M7): MIMXRT1172, MIMXRT 1171

* Kw45

* RT118x

* i.MX93

7.2.1 User Memory Regions view

In the User Memory Regions view, you can create and maintain a high-level configuration of memory regions
and their access templates. You can create the regions, name them, specify their address, size, security level,
and provide them with a description. You can then fix any errors in the settings with the help of the Problems
view.

ﬁ A Functional Group  BOARD_InitTrustZone ¥ E @ e

uﬂ User Memory Regions X ’;’;‘ Security Access Configuration [=] = O

User meamory regions “ @

10 | Start address | Size End address Name Access Description
Region_1 0x0000_0000 0x1 0x0000_0000 Region_1 -_—
[ ] [ ] Access configuration of the memory region
TRDC
Domain O Domain 1 Domain 2

Security level | Access template | Security level | Access template | Security level | Access template
Any & Any Any

Mo access

Rfor s

RW for S-Priv

RW for 5

RW for 5, R for NS-Priv
RW for 5, R for NS

RW for S and NS-Priv “

ALL

Figure 141. User Memory Regions

Create a new memory region by clicking the Add new memory region button in the view's header.

Enter/change the memory region's parameters by clicking the row's cells.
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Modify the access policy of memory regions by clicking the cell in the Access column. This action opens the
Access templates dialog.

Errors in configuration are highlighted by a red icon in the relevant cell. In the case the issue is easily fixed, you
can right-click the cell to display a dropdown list of offered solutions.

Remove the memory region by selecting the table row and clicking the Remove selected memory region(s)
button in the view's header.
7.2.1.1 Access templates

In the Access templates dialog, you can modify access templates for device domains. The dialog displays the
device RDC domains, as well as all user-created XRDC2 domains.

Note: Make sure to first specify the number of domains in the M4 Domain/M7 Domain > Domains.

[ ] [ ] Access configuration of the memory region

M7 Domain

Domain O

Access template
Mo access

M4 Domain

Domain O

Access template
Mo access

Figure 142. Access template

Select access template by clicking the topmost cell of domain column to open a dropdown list containing all
options.

Once you have selected access templates for all domains, click OK to return to the User Memory Regions
view.

7.2.2 Security Access Configuration view

In the Security Access Configuration view, you can configure your application's security policies in a number
of ways. See the following sections for more details.

7.2.2.1 RDC

In the RDC subview, you can assign masters to domains and specify access rules for slaves for each domain.
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7.2.2.1.1 RDC Masters

In the RDC Masters subview, you can view available bus masters, allocate them to available domains (cores),
and lock/unlock the allocation.

User Memory Regions Security Access Configuration 3 = 0
g

RDC | M7 Domain | M4 Domain | Miscellaneous
Masters. Memory Regions | Peripherals

Masters =

Name Domain Lock |

CM7 AHB

Domain assignment 1
CM7 AXI

Domain assignment 1
CM7 DMA
CM4 AHBC

Domain assignment 1
CM4 AHBS

Domain assignment 1
CM4 DMA
CAAM
LCDIF2 (LCDIFv2)
ENET_1G TX

Domain assignment 1 M4 Domain
ENET_1G RX

Domain assignment 1 M4 Domain
ENET

Domain assignment 1 M7 Domain
ENET QOS
USDHC1

Domain assignment 1 M7 Domain
USDHC2

Domain assignment 1 M4 Domain
USB

Domain assignment 1 M7 Domain
GC355 (GPU2D)
PXP
LCDIF1 (eLCDIF)
CsSl

0K K O O O

Figure 143. RDC Masters

Allocate a master to a domain by clicking the cell in the Domain column in the Masters table and selecting the
domain from the dropdown list.

Select the Lock checkbox to prevent further register modifications.
Alternatively, you can select the options by right-clicking the master and using the dropdown list.
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Note: Some masters are allocated to specific domains by default and cannot be reallocated.

7.2.2.1.2 Memory Regions

In the Memory Regions subview, you can view, enable/disable, and configure the MRC (Memory Region
Controller) bus slaves and their domain access.

Memory Region Controller implements the access controls for slave memories based on the pre-programmed
Memory Region Descriptor registers.

User Memory Regions @ Security Access Configuration 23 =[5
|[RDC M7 Domain | M4 Domain | Miscellaneous
Masters | Memory Regions | Peripherals
Memory Regions Configuration @ +| =
M7 Domain M4 Domain
Index Enable | Address Size End Address Lock | Access Template | Access Template
CAAM Secure RAM: 0x0028_0000 - 0x0028_FFFF
o [ ] (] RrRw RW
OCRAM M4: 0x2020_0000 - 0x2023_FFFF
o M M R RW
1 M M Rw RW
OCRAM1: 0x2024_0000 - 0x202B_FFFF
o M M RrRw R
OCRAM2: 0x202C_0000 - 0x2033_FFFF
o M M RrRw R
OCRAM M7: 0x2036_0000 - 0x203F_FFFF
o [ ] [] rw RW
FlexSPI1l: 0x3000_0000 - @0x3FFF_FFFF
o M M RrRw R
SIM_DISP: 0x4100_0000 - 0x410F_FFFF
o [ ] [] RrRw RW
SIM_M4: 0x4110_0000 - 0x411F_FFFF
o [ ] [] rw RW
SIM_M7: 0x4140_0000 - 0x414F_FFFF
o [ ] (] RrRw RW
FlexSPI2: 0x6000_0000 — Ox7FFF_FFFF
%] |z |Z No Access RW
SEMC: 0x8000_0000 - OxDFFF_FFFF
o M M RrRw RW
1 M M rRw RW
2 M M No Access RW
Figure 144. Memory Regions

Use the Memory Regions Configuration table to enable and configure MRC slaves:

1. Enable the region.
2. Specify the Address.
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3. Specify either the Size or the End Address.
4. Optional: Lock the settings to prevent further register modifications.
5. Set the Access Template for available domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.1.3 Peripherals

In the Peripherals subview, you can view and configure the PDAP (Peripheral Domain Access Permissions) for
peripherals.

8 User Memory Regions ¥ Security Access Configuration 2 - 0
RDC| M7 Domain| M4 Domain| Miscellaneous

Masters | Memory Regions | Peripherals

Peripherals Configuration =
M7 Domain M4 Domain ~

Sector Lock Use...hore | Access..mplate | Access..mplate
ACMP1 ] ] RW RW
ACMP2 ] ] RW RW
ACMP3 ] ] RW RW
ACMPA ] ] RW RW
ADC1 ] ] RW RW
ADC2 ] ] RW RW
ADC_ETC ] ] RW RW
ANALOG / ANADIG ] ] RW RW
AOIZ2 / AOI1 / XBAR3 / XBAR2 / Xe[] ] RW RW
ASRC ] ] RW RW
CAAM (0x4PA4 8000 .. 8x4053 3FFF[] ] RW RW
CAN1 ] ] RW RW
CAN2 ] ] RW RW
CAN3 ] ] RW RW
CCM ] ] RW RW
CsI ] ] RW RW
DAC ] ] RW RW
DCDC ] ] RW RW
DEC1 ] ] RW RW
DEC2 ] ] RW RW
DEC3 ] ] RW RW
DEC4 ] ] RW RW

Figure 145. Peripherals

Use the Peripherals Configuration table to enable and configure PDAP:

1. Optional: Lock the settings to prevent further register entries.
2. Select Use semaphore to enable the semaphore function for the peripheral.
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Note: When enabled, the master cannot access this peripheral until obtaining a semaphore. During the
time that the domain has the semaphore in possession, its bus masters have exclusive access to the
peripheral.

3. Set the Access Template for available domains.

7.2.2.2 XRDC2 Domains view

In the M7/M4 Domain subviews, you can view and configure security policies of the XRDC2(eXtended
Resource Domain Controller 2) domains. Each CPU can contain up to 16 domains.

7.2.2.2.1 MPU

In the MPU subview, you can enable and configure MPU (Memory Protection Unit). You can create regions,
specify their address, size, and other parameters.

The MPU enforces privilege rules, separates processes, and enforces access rules to memory, and supports
the standard ARMv7 Protected Memory System Architecture model.

MPU is disabled by default and must be enabled by selecting the Enable MPU option.
Note: Not every device supports MPU.
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& User Memory Regions ¥ Security Access Configuration &2 = O
RDC M7 Domain| M4 Domain| Miscellaneous
MPU| Domains | Masters | Peripherals | Memory Regions| Memary Slots
Options
[ Enable MPU [_]Enable MPU during HardFault and NMI handlers
[ ] Enable privileged software access to the default memory map
[ ] Generate sources for disabled regions
MPU Memory Attributes
Inner Attributes Outer Attributes 2
Index | ID Memory Type | C E W c E W
0 0 Device
1 1 Device
10 10 Device
11 11 Device
12 12 Device
13 13 Device
14 14 Device
15 15 Device
2 2 Device
3 3 Device
4 4 Device
5 5 Nevire v
MPU Memory Regions
Index | Enable |Address ‘ Size ‘ End Address | Exec ‘ Permissions ‘ SRD | Shareability | Mer
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
1 W
< >

Figure 146. MPU

Use the MPU Memory Attributes table to name and configure MPU memory attribute sets.

the Memory Type and Inner/Outer Attributes columns to display the available options.
Use the MPU Memory Regions table to enable and configure MPU memory regions.

1. Enable the region.
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Specify the Address.
Specify either the Size or the End Address.

Set the Exec option if you want the region to be able to run code.
Set the Permissions.

Set the SRD (Sub Region Disable) bits.
Set the Shareability, or the caching options.

No kMWD

7.2.2.2.2 Domains

In the Domains subview, you can view, add/remove, and rename XRDC2 domains. Each CPU supports up to
16 XRDC2 domains.

[& User Memory Regions ¥ Security Access Configuration 2 - 0
RDC|M7 Domain| M4 Domain| Miscellaneous
MPU | Domains | Masters | Peripherals | Memory Regions| Memary Slots

Domains (X

Domain

MName
Domain 0 Domain 0
Domain 1 Domain 1
Domain 2 Domain 2

Figure 147. Domains

Add a new domain by clicking the Add new domain button.
Rename the domain by entering a new name in the Name column.

Remove a domain by clicking the Remove last domain button.
7.2.2.2.3 Masters

In the Masters subview, you can add/remove, view, configure XRDC2 domain assignments to available RDC
masters.

Master Domain Assignment Controller (MDAC) is responsible for the generation of the DID, nonsecure and

privileged attributes for every system bus transaction in the device based on pre-programmed Master Domain
Assignment (MDA) registers.
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RDC M7 Domain | M4 Domain | Miscellaneous
Mﬁ}sri Memory Regions | Peripherals

Ia User Memory Regions a Security Access Configuration 23

Masters

Name

Domain

Lock

CM7 AHB

Domain assignment 1
CM7 AXI

Domain assignment 1
CM7 DMA
CM4 AHBC

Domain assignment 1
CM4 AHBS

Domain assignment 1
CM4 DMA
CAAM
LCDIF2 (LCDIFv2)
ENET_1G TX

Domain assignment 1
ENET_1G RX

Domain assignment 1
ENET

Domain assignment 1
ENET QOS
USDHC1

Domain assignment 1
USDHC2

Domain assignment 1
USB

Domain assignment 1
GC355 (GPU2D)
PXP
LCDIF1 (eLCDIF)
Csl

Figure 148. Masters

M4 Domain

M4 Domain

M7 Domain

M7 Domain

M4 Domain

M7 Domain

I CU I U I B O A

To add a new domain assignment:

1.
2.
3.

Click the Add new domain assignment for the selected master button.
Select the Enable checkbox.
Enter the Match Input value.

Note: The match field specifies the reference value for the comparison with the MDAC match input. The
match field width varies by MDAC instance from 0 to 16 bits. Unimplemented bits are read as 0. A size of 0

bits generates a hit on all comparisons.
. Enter the Mask Input value.
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Note: The mask field specifies which bits are valid for the match comparison. Only bit positions in which
the mask value is zero are compared. The mask field width is the same as the mask field which varies by
MDAC instance from 0 to 16 bits. A mask value of all ones generates a hit on all comparisons.

Select the XRDC2 domain assignment from the dropdown list in the Domain column.
Select the security access type from the dropdown list in the Secure column.

Select the privileged access type from the dropdown list in the Privileged column.
Optional: select the Lock checkbox to prevent further register modifications.

© N O

7.2.2.2.4 Peripherals

In the Peripherals subview, you can view the access templates for PAC (Peripheral Access Controller) and
configure access for all peripherals managed by PAC on the selected RDC domain.

The Peripheral Access Controller submodule performs access control for a set of peripherals connected to a
peripheral bus bridge or integrated into a peripheral subsystem.

The Access Template table displays the ID and name of all access templates available for the PAC on the
selected device. The information is data driven and display-only.
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uﬂ User Memory Regions yj Security Access Configuration x = 4
APC |MPU |RDC | M7 Domain | M4 Domain | @ Miscellaneous
Domains | Masters | Peripherals | Memory Regions | Memory Slots
Access template
S-Priv S-User NS-Priv NS-User
ID Name RIw [rlw [r]w [r]w
NO_ACCESS No access [T 1 [T 1
R_s Rfor S MTT MTT T T
RW_s_priv RW for S-Priv M T T T
RW_s RW for S WA RN T T
RW_s__R_ns_priv RW for S, R for NS-Priv M MM M T
RW_s__R_ns RW for S, R for NS WA N M M
RW_s__RW_ns_priv RW for S and NS-Priv M MM MM T
ALL Al W RN MM N RA
Peripherals Configuration =
Domain O
Sector Enable EAL Lock Access template
ACMP1 L | Disabled  Disabled No access
ACMP2 : Disabled Disabled Mo access
ACMP3 : Disabled Disabled No access
ACMP4 : Disabled Disabled Mo access
ADC_ETC : Disabled Disabled Mo access
ANALOG/ANADIG : Disabled Disabled Mo access
ADI1 : Disabled Disabled No access
ADIZ : Disabled Disabled Mo access
APC_IEE : Disabled Disabled Mo access
ASRC : Disabled Disabled Mo access
CAN1 : Disabled Disabled No access
CANZ : Disabled Disabled Mo access
CAN3 : Disabled Disabled No access
CCM : Disabled Disabled Mo access
CCM (0BS) : Disabled Disabled No access
C5I : Disabled Disabled Mo access
DAC : Disabled Disabled No access
DCcoc : Disabled Disabled Mo access
DMAMUX@ : Disabled Disabled No access
Figure 149. Peripherals

Use the Peripherals Configuration table to configure access for a peripheral:

1. Select the Enable checkbox.
2. Set the Lock to the desired state.
3. Set the Access Template for all listed domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.2.5 Memory Regions

In the Memory Regions subview, you can view the access templates for MRC (Memory Region Controller) and
configure access for all non-peripheral memory spaces managed by MRC on the selected RDC domain.

The Memory Region Controller (MRC) provides domain-based, hardware access control for all system bus
references targeted at non-peripheral memory spaces.

The Access Template table displays the ID and name of all access templates available for the MRC on the
selected device. The information is data driven and display-only.
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Ia User Memory Regions v"a‘ Security Access Configuration = 8
APC | MPU | RDC | M7 Domain | M4 Domain | @ Miscellaneous
Domains | Masters | Peripherals | Memory Regions | Memory Slots
Access template
S-Priv | S-User | N...iv N...r
D Name RIwlrR[w[r[w][r [w
NO_ACCESS No access FITITIT AT IT IT 1T ]
Rs RforS MO MO0 0
RW_s_priv RW for S=Priv MM
RW_s RW for S MMMMI I
RW_s__R_ns_priv RW for S, R for NS-Priv MMMMMTIT]
RW_s__R_ns RW for S, R for NS MMMMMI] M
RW_s__RW_ns_priv RW for S and NS-Priv MMMMMMI[ 1]
ALL Al N € M N R R A A
Memory Regions Configuration +H L=
Domain 0
Ind ex Enable | Start address | Size End address | EAL Lock Access template
CAAM Secure RAM: 0x0028_0000 - 0x0028_FFFF
a D Disabled Lock enabled Rfor S
OCRAM M4 (LMEM backdoor): 8x20620_0000 - 8x2623_FFFF
a B Disabled Disabled Mo access
OCRAM1: 0x20624_ 0000 - 8x202B_FFFF
a D Disabled Disabled Mo access
OCRAM2: 6x202C_0000 - 8x2033_FFFF
a |:| Disabled Disabled Mo access
OCRAM1 ECC: @x2034_P00e - 8x2034_FFFF
a E 0x2034_0000 0x1000 0x2034_0FFF Disabled until reset Disabled RW for S
OCRAM2 ECC: ©x2035_0008 - 0x2035_FFFF
a |:| Enabled Enab..tself Mo access
OCRAM + ECC (FlexRAM): ©0x2036_0000 - 0x2@3F_FFFF
a |:| Disabled Disabled Mo access
SEMC: ©x8000_0000 - 0xDFFF_FFFF
a B Disabled Lock enabled All
1 Iz Disabled Disabled Mo access
Figure 150. Memory Regions

Use the Memory Regions Configuration table to configure access for a non-peripheral memory space:

1. Select the Enable checkbox.

2. Specify the Start Address.

3. Specify either Size or End Address.

4. Set the Lock to the desired state.

5. Set the Access Template for all listed domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.2.6 Memory Slots

In the Memory Slots subview, you can view the access templates for MSC (Memory Slot Controller) and
configure access for all memory spaces managed by MSC on the selected RDC domain.

The Memory Slot Controller (MSC) performs access control for a peripheral or memory space with a fixed
address range.

The Access Template table displays the ID and name of all access templates available for the MSC on the
selected device. The information is data driven and display-only.
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uﬂ User Memory Regions 9;! Security Access Configuration = B8
APC |MPU |RDC | M7 Domain | M4 Domain | @ Miscellaneous
Domains | Masters | Peripherals | Memory Regions | Memory Slots
Access template
S-Priv | S-User | N...iv N...r
ID Name R wlr|w]|r|w][r |wW
NO_ACCESS No access [T1T 1T 111
R_s Rfor S q —| q —| —l
RW_s_priv RW for S-Priv MM
RW_s RW for S A A A
RW_s__R_ns_priv RW for S, R for NS-Priv A A A e A
RW_s_R_ns RW for S, R for NS A N A e A i
RW_s__ RW_ns_priv RW for S and NS-Priv A A A v A
ALL Al WA A WA A WA RA RA BA
Memory Slots Configuration =
Domain O
Sector Enable EAL Lock Access template
ROM MSC: @x0028 00G® - @x08823 FFFF
0x@020_00Rd - Ox@023_FFFF [] Disabled Disabled Mo access
GPV@ M5C: ©@x4100_0008 - 0x418F_FFFF
0x4100_000d - @xd10F_FFFF [] Disabled Disabled Mo access
GPV1 M5C: ©@x4119_00e8 - 6x411F_FFFF
0x4110_@oed - @xd11F_FFFF [] Disabled Disabled Mo access
GPV4 M5C: ©@x4140_0008 - 0x414F_FFFF
0x4140_@00d - @xd14F_FFFF [] Disabled Disabled Mo access
Figure 151. Memory Slots

Use the Memory Slots Configuration table to configure access for a memory space:

1. Select the Enable checkbox.
2. Set the Lock to the desired state.
3. Set the Access Template for all listed domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.3 Miscellaneous

In the Miscellaneous subview, you can set various configuration options. The list of these options depends on
processor data, and varies greatly. All the options influence your register settings, and can be inspected in the
Register view. Only some of the options directly influence configuration that you have made in the Security
Access Configuration view. Point your cursor over individual options to display a tooltip explaining the function
of each option.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
User guide Rev. 11 — 15 January 2025 Document feedback
121 /147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors

MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

ﬂg User Memory Regions g Security Access Configuration 23
RDC | M7 Domain | M4 Domain |Miscellaneous
|| Use legacy source names
# M7 Domain
Global Configuration Lock Lock disabled, registers can be written by any domain
Enable Global Valid Access Control

| Enable Global Valid MDAC

# M4 Domain
Global Configuration Lock Lock disabled, registers can be written by any domain
Enable Global Valid Access Control

| Enable Global Valid MDAC

Figure 152. Miscellaneous (RDC+XRDC2)

7.2.3 Memory Attribution map

In the Memory Attribution Map view, you can review access levels set for all masters to the code, data, and

peripherals memory regions on a domain level. The table is read-only.
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“ Mamaory Attribution Map > "‘? Access Overview g’ Domains Overview = B8

17 Domain | M4 Domain |

Domain 0

[ Filter access for Master: CAAM E@ v v

Show details
Show Flash Show SRAM || Show Peripherals Show External RAM Show External devices This Domain Only

RDC MDAC XRDC2 Resulting access level
[ 0xDFFF_FFFF
SEMC RW
i 0x8000_0000
Ox7FFF_FFFF
FlexSP12 RW
0x6000_0000
[ 0x3FFF_FFFF
FlexSPI RW
0x3000_0000
[ 0x203F_FFFF
DOCRAM + ECC (FlexRAM) RW
i 0x2036_0000
0x2035_FFFF
OCRAMZ ECC RW
i 0x2035_0000
0x2034_FFFF
OCRAM1ECC RW
0x2034 0000

Figure 153. Memory Attribution Map

To set the display options, do the following:

1. Click the Filter access for checkbox to enable filtering options.
2. Select the master that you want to review by choosing from the Master dropdown menu.

3. Optionally, set the security state and execution privilege check-boxes when master allows more security
levels. This setting has no effect on the configuration.

4. Optionally, customize the output by de-selecting the Show Details, Show Flash, Show SRAM , Show
Peripherals, Show External RAM, Show External Devices, and This Domain Only options.

5. Optionally, filter displayed memory regions in the Filter area.
Point your cursor over the cells to display a tooltip with information about the security level combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.
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7.2.4 Access overview

In Access Overview, you can review security policies you have set in Security Access Configuration view.
The view is divided into subviews displaying access overview for specific XRDC2 domains.

The vertical axis displays all masters, divided into color-coded groups by their security settings.

The horizontal axis displays memory ranges and slave buses/peripherals.

EE Memory Attribution Map @ Access Overview 22 g> Domains Overview vy = 0

M7 Domain | M4 Domain

Domain 0  Domain 1 | Domain 2

NS-User NS-Priv S-User S-Priv
- - @ (@ | = B - - ole|e |-
HEEIE £|%|3 HEIEE 21323
8hhh§$hhh“ﬁ8hhh§$%hhh
Slave Sis|lz|=|&|S|=|=|=z|[&2|S|=|=|=|&|3|35|=|=|=
Memory
ROMCP
0x0020_0000 - 0x0023_FFFF nfa RW RW n/fa nfa RW RW RW nfa nfa RW n/fa RW RW n/fa nfa RW nfa RW RW n/a
OCRAM M4
0x2020_0000 - 0x2023_FFFF n/a nfa n/a nfa n/a nfa n/a n/a nfa nfa nfa n/a nfa n/a nfa nfa nfa nfa nfa nfa n/a
FlexSPI1
0x3000_0000 - Ox30FF_FFFF nfa R- R- /nfa nfa nfa R- R- nfa nfa nfa nfa RW RW nfa n/fa nfa nfla RW RW n/a
SIM_DISP
SIM_M7
FlexSPI2
0x6000_0000 - Ox61FF_FFFF nfa nfa nfa n/a nfa nfa nfa nfa nfa nfa nfa nfa n/a
SEMC
0x8000_0000 - Ox83FF_FFFF n/fa RW RW nfa nfa RW RW RW n/a n/a RW n/a RW RW n/fa n/a RW n/fa RW RW n/a
0x8400_0000 - Ox85FF_FFFF nfa nfa n/a nfa n/a n/a nfa nfa nfa n/a
Peripherals
ACMP1 nfa R- R- nfa nfla R- R- R- nfa nfla R- n/a RW RW n/a nfla RW nfa RW RW n/a
ACMP2 nfa R- R- nfa nfla R- R- R- nfa nfla R- nfa RW RW n/a nfa RW nfa RW RW n/a
EMVSIM1 nfa nfa n/a nfa n/a n/a n/a n/a n/a n/a
EMVSIM2 n/a nfa n/a nfa n/a n/a nfa nfa n/a n/a
ENET n/a nfa n/a nfa n/a n/a nfa n/a nfa n/a
ENET_1G nfa n/a n/a nfa n/a n/a n/a n/a n/a n/a
FLEXSPI1 nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa n/a
FLEXSPI2 nfa nfa n/a nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa n/a
GC335 (GPU2D) n/a n/a n/a n/a n/a n/a n/a n/a nfa RW RW n/a
GPIO1 nfa R- R- nfa nfa R- R- R- nfa nfla R- n/fa RW RW n/a nfa RW nfa RW RW n/a
IOMUXC nfa RW RW nfa nfa RW RW RW nfa nfa RW nfa RW RW nfa nfa RW n/fa RW RW n/a
LCDIF nfa RW RW n/fa nfa RW RW RW n/fa nfa RW n/a RW RW n/a nfa RW nfa RW RW n/a
LCDIFV2 nfa RW RW nfa nfa RW RW RW nfa nfa RW n/fa RW RW n/a nfa RW nfa RW RW n/a
LPUART1 nfa n/a n/a nfa n/a n/a n/a n/a n/a n/a
MIPI_CSI n/a nfa n/a nfa n/a n/a nfa nfa n/a n/a
MU(A) nfa nfa n/a nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa n/a
USDHC1 nfa RW RW n/fa nfa RW RW RW nfa nfa RW nfa RW RW n/fa nfa RW n/fa RW RW n/a
USDHC2 n/a nfa n/a nfa n/a nfa R- R- n/fa nfla R- nfa R- R- n/a

Figure 154. Access Overview

Point your cursor at an entry to display a tooltip with information about the entry.

You can group the displayed information by security or by masters by using the button on the right-hand side of
the toolbar.
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7.2.5 Domains overview

In Domains Overview, you can review access policies of XRDC2 domains you have configured in the subviews
of the Domain view.

Point your cursor over the cells to display a tooltip with information about the security level combination.

II Memory Attribution Map 9 Access Overview ga Domains Overview g3 = B
M7 Domain M4 Domain
Resource Domain O | Domain 1 | Domain 2 | Domain O I Domain 1
~ Masters
CAAM . v I N .
CM4 AHBC S v I
CM4 AHES T v
CM4 DMA I .
CM7 AHB v I R R
CM7 AXI v I A I
CM7 DMA v [ A
cs I N N I
ENET I N I R R
ENET QOS - r |
ENET_1G RX e v
ENET 16 TX I I R B
GC355 (GPU2D) v I
LCDIF1 (eLCOIF | e |
LCOIF2 (LCDIFv2) v S
PXP v - ]
UsB v |
USDHC1 v | R N
USDHC2 T |
|~ Memory ]
b ITCM (FlexRAM)
~ ROMCP
0x0020_0000 - 0x0023_FFFF RW RW I
~ CAAM Secure RAM
0x0028_ 0000 - 0x0028_FFFF [
b ITCM M4
) DTCM M4
) DTCM (FlexRAM)
~ OCRAM M4

0x2020_0000 - 0x2021_FFFF R- o Rw RW
0x2022_0000 - 0x2023_FFFF R- R- R I

- OCRAM1

0x2024_0000 - 0x202B_FFFF RW RW RW R- R-
~ OCRAM2

0x202C_0000 - 0x2033_FFFF RW RW RW R- R-

» OCRAM1 ECC
) OCRAM2 ECC
» OCRAM M7
~ FlexSPI1
0x3000_0000 - Ox30FF_FFFF RW RW R R-

0x3100.0000 - Ox3FFF_FFFF ! ] | | |

Figure 155. Domain Overview
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7.2.6 Code generation

If the settings are correct and no error is reported, the code generation engine regenerates the source code.
You can view the resulting code the Code Preview view of the Trusted Execution Environment tool.

Code Preview automatically highlights differences between the current and immediately preceding iteration

of the code. You can choose between two modes of highlighting by clicking the Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. Such features as
Copy, Search, Zoom-in, Zoom-out, and Export source are available in the Code Preview view. The search can
also be invoked by CTRL+F or from the context menu.

Some AHBSC and TRDC with security extension-enabled devices support ROM preset as well as C code.
You can choose to have the code generated in the ROM preset by selecting the option in the Miscellaneous
subview.

8 Advanced features

8.1 Exporting the Pins table

To export the Pins table, do the following:

In the Menu bar, select File > Export.

In the Export wizard, select Export the Pins in CSV (Comma Separated Values) Format.

Click Next.

Select the folder and specify the filename to which you want to export.

The exported file contains content of the Pins view table, and lists the functions and the selected routed

a koD~

pins.
sep=;
Pin;Pin name;GPIC; FIM; ADC;URRT; SPI;I25;LLWJ; I2C; CHMP; SUPPLY ; LPURRT ;USE; 5TM; JTAG; RIC;ENM; Other;Routing for BOARD InitPins
A1;PTED/CLECUT32K; PTEO/CLEOUT 32K (GFIOE, GPIC, 0) ; ;ADC1_SE4a (ADC1, SEa, 4) ;URRT1 TX (UART1,TX);SPI1 PCS1(SPI1,PCS1);;;I2C1_SDA(I2C1,SDR):;;7;PTED
B1;PTE1/LLWU_P0;PTE1/LLWU_PO (GPICE,GPIO,1);;ADC1_SE5a (ADC1,SEa, 5) ;UART1_RX (UART1, RX);SPI1_SOUT (SPI1,SCUT)/SPI1_SIN(SPI1,SIN);;PTE1/LLWU_PO(
C1:PTD5;PIDS (GPIOD, GPIO, 5)  FTMO_CHS (FIMO, CH, 5) rADCO_SE6Eb (ADCO, SEb, 6) ;URRTO_CTS_b (UARTO,CTS) ; SPI0_PCS2 (SPI0,PC52) /SPI1_SCE(SPI1,SCK)::;irii:
D1;USBO_DM:;;rzyy:2:::USBO_DM(USBO,DM) :2:is:
E1:;USBO_DP ;USBO_DP(USBO,DP) riiiiz
F1:ADCO_DMO/ADC1_DM3;;:;ADCO_DMO/ADC1_DM3 (ADCO,DM,0)/ADCO_DMO/ADC1 DM3 (ADCO,SE,19)/ADCO_DMO/ADC1_DMS3 (ADC1,DM,3):;r;z:7s7:77;77;ADCO_DMO/ADCL
G1:;ADCO_DPO/ADC1_DP3;;;ADCO_DPO/ADC1_DP3 (ADCO,DF,0)/ADCO_DPO/ADC1 DP3 (ADCO,SE,0)/ADCO_DPO/ADC1_DP3 (ADC1,DP,3)/ADCO DPO/ADCL_DP3 (ADCI, SE, 3);
H1;VREF OUT/CMP1_INS5/CMPO_IN5/ADC1 SE18;;;VREF OUT/CMP1_INS5/CMPO_INS/ADC1_ SE18 (ADC1,SE,18);;;;;;VREF OUT/CMP1_ IN5/CMPO_IN5/ADC1_SE18(CMP1,T

B2:PTD7/UARTO T¥/FTMO CH7/FTMO FLT1,/5PI1 SIN:PTDT(GPICD,GPIO,T);FTMO CHT(FTMO,CH,7)/FTM0 FLT1 (FTMD,FLT,1);;UARTO TX (UARTO,TX);SPI1_SIN(SPI1
2;ADCO_SETb/PTD6/LLWU P15/5PI0_PCS3/UARTO RX/FTMO CHé/FIMO FLTO/SPI1_ SOUT;PBTDE/LLWU P15 (GPICD,GPIC, €);FTMO CHé (FTMO,CH,6) /FTMO_FLTO(FTMO,F
;PTD2/LLWU_P13/5PT0_SCUT/UART2 RX/LPUARTO_RX/I2CO_SCL;PTD2/LLWU_P13(GPICD,GPIO,2);;;UART2 RX (URRT2,RX);S5PI0_350UT (SPIO0, 50UT) ;;PTD2/LLWU_P1

;RDC1 DMO/ADCO DM3;;;ADC1 DMO/ADCO_DM3(ADC1,DM,0) /ADC1_DMO/ADCO_DM3 (ADC1,S5E,18) /ADC1_DMO/ADCO_DM3 (ADCO,DM,3)::;iiiiiisiriii

;RDC1 DPO/ADCO_DP3;;;ADC1_DPO/RDCO_DP3(ADC1,DP,0)/ADC1_DPO/ADCO_DP3 (ADC1,SE,0) /ADC1_DPO/ADCO_DPS3 (ADCO,DP,3) /ADC1_DPO/ADCO_DP3 (ADCO, SE,3);
H2:;DACO_CUT/CMP1_IN3/ADCO_SE23;;;DACO_CUT/CMP1_IN3/RDCO_SE23(ADCO,S5E,23);;;;;;DACO_OUT/CMP1_IN3/ADCO_SE23 (CMP1,IN,3);;:;:;;;DRCO_CUI/CMP1 I
B3;PTD4/LLWU_P14/5PI0_PCS51/UARTO_RTS b/FTMO_CH4/EWM IN/SPI1_PCS50;PTD4/LLWU_P14 (GPICD,GPIO,4);FIMO CH4 (FTMO,CH,4);;URRTO RTS_b(URRTO,RIS);SP
BE3;PID3/5PI0_SIN/UART2_ TX/LPUARTO_TX/I2CO_SDA;PTID3 (GPICD, GPIO,3);;;UARRT2 TX(UARIZ,TX);S5PI0_SIN(SPIO,SIN);;;I2C0_SDA(I2CO,SDR);;;LPUARTO TX(
C3;PIDO/LLWU_PF12;PTDO/LLWU P12 (GPICD, GPIC,0);;;UART2 RTS b (UART2,RTS);5PI0_PCS0(SPIO0, PC50/S5);;PTDO/LLWU_ P12 (LLWU, WAREUP, P12);;;;LPUARTO_RT
D3;PTAQ/URRTO_CIS b/FTMO_CH5/JTAG TCLK/SWD CLK/EZP CLK;PTAQ (GPICA,GPIO,0);FIM0 CHS(FTMO,CH,5);;UARTO CT5 b(UARTOQ,CIS);;;7;7;;;;JTAG TCLK(JT

Figure 156. Exported file content

The exported content can be used in other tools for further processing. For example, see it after aligning to
blocks in the image below.
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Pin :Pin name
A1 ;PTEQ/CLKOUT32K

Bl :PTEL/LLWU_FO

C1 ;PIDS

D1 ;USBO_DM

E1 ;USBO_DP

F1 :ADCO_DMO/ADC1_DM3

Gl ;ADCO_DPO/ADC1_DP3

H1 :VREF_OUT/CMP1_INS/CMPO_INS/ADC1_SE18

42 ;PIDT/UARTO_TX/FIMO_CH7/FIMO_FLT1/SPIl_SIN
B2 :ADCO_SE7b/PTD6/LLWU_P15/5PI0_PC53/UARTO_RX/FTMO_CH6E/FTMO_FLTO/SPI1_SOUT:
C2 ;PID2/LLWU_P13/SPI0_SCUT/UART2_RX/LPUARTO_RX/I2CO_SCL

D sVREGIN

E2  ;vOUTSS

F2 :ADC1_DMO/RDCO_DM3

G2 ;ADC1_DPO/RDCO_DPS

H: :DACO_OUT/CMP1_IN3/ADCO_SE23

X3 ;PID4/LLWU_P14/SPI0_PCS1/UARTO_RTS_b/FTMO_CH4/EWM IN/SPI1_BCSO
B3 ;PTD3/SPIO_SIN/UART2_TX/LPUARTO_TX/I2CO_SDA

€3 ;PTDO/LLWU P12

D3 ;PTAO/UARTO_CTS_b/FTMO_CHS/JTAG_TCLK/SWD_CLK/EZP_CLK

E3 vsse0

F3 ;Vssa

63 ;VREFL

H3 ;XTAL32

A& ;ADCO_SESb/PTD1/SPI0_SCK/UART2_CTS_b/LPUARTO_CTS b

B4 ;ADC1_SE6b/PTC10/I2C1_SCL/I250_RX_FS

ca :vsse

D4 ;PTAL/UARTO_RX/FTMO_CH6E/JTAG_TDI/EZP_DI

E4  ;VDDEL

F4 ;VDDA

G4 VREFH

Figure 157. Aligning to block

:GPTO
: PTEQ/CLKOUT 32K (GPIOE, GPIO, 0} ;
:PTEL/LLWU_EO (GPIOE,GPIO, 1) :
#PIDS (GPIOD, GPIO, 5)

PIDT (GPIOD, GPIO, 7)
PTD6/LLWU_P15 (GPIOD, GPIO, 6)
$PTD2/LLWU_P13 (GEICD, GEIC,2) ;

;PTA1 (GPIOA, GPIO, 1)

SFTM

sFIMO_CHS (FIMO, CH, 5)

PTD4/LLNU_P14 (GPIOD,GPIC,4) ;FTMO_CH4 (ETMO,CH,4)
;PTD3 (GPIOD, GPIO, 3) B
#PTDO/LLWU_P12 (GPIOD,GRIC,0)
7 PTAO (GPICA, GPIO, 0)

s FTMO_CHS (FTMO, CH, 5)

PTD1 (GPIOD, GPIO, 1)
3PTCL0 (GPICC, GEIO, 10)

s FTHO_CH6 (FTMO, CH, 6)

;FTMO_CHT (FIMO,CH, 7) /FTMO_FLT1(FIMO, FLT, 1}
sFTMO_CH6 (FTMO, CH, 6) /FTMO_FLTO (FTM0, FLT, 0) /FTMO_FLTO (FTHO, TRG, 2)

;aDc
JADC1_SEda(ADCL,SEa, 4)
JADC1_SESa(ADC1,SEa,S)
ADCO_SE6k (ADCO, SEb, 6)

;ADCO_DMO/ADC1_DM3 (ADCO, DM, 0) /ADCO_DMO/ADC
;ADCO_DPO/ADC1_DP3 (ADCO, DP, 0) /ADCO_DPO/ADC
;VREF_OUT/CMP1_INS5/CMPO_INS/ADCL_SE18 (ADC1

sADCO_SETb (ADCO, SEb, T)

;ADC1_DMO/ADCO_DM3 (ADC1, DM, 0) /ADC1_DMO/ADC
ADC1_DPO/ADCO_DPS (ADC1, DP, 0) /ADC1_DPO/ADC
:DACO_OUT/CMP1_IN3/ADCO_SE23 (ADCO, SE, 23)

;VSSA (ADCO, SE,30) /VSSA (ADC1, SE, 30) /VSSA (AL
;VREFL (ADCO, SE, 30) /VREFL (ADC1, SE, 30) /VREFL

ADCO_SESb (ADCO, SEb, 5)
;ADCI_SE6b (ADCL, SEb, &)

VDDA (ADCO, SE, 29) /VDDA (ADC1, SE, 29) / VDDA (AL
;VREFH (ADCO, SE, 29) /VREFH (ADC1, SE, 29) /VREFE

8.2 Tools advanced configuration

Use the ide\mcuxpressoide.ini file to configure the processor data directory location. You can define the
"com.nxp.mcudata.dir" property to set the data directory location.

For example: -Dcom.nxp.mcudata.dir=C:/my/data/directory.

8.3 Generating HTML reports

You can generate an HTML report file displaying your configuration of Pins, Clocks, and Peripheral tool for

future reference.

To generate the HTML report, select Export > Pins/Clocks/Peripherals Tool > Export HTML Report.

8.4 Exporting sources

It's possible to export the generated source using the Export wizard.

To launch the Export wizard:

1. Select File > Export from the Menu bar.

2. Select Export Source Files.
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B Export O =

Select ﬂ
Export Source Files H

Select an export wizard:

| type filter text |

= Clocks Tool
= Device Configuration Tool
= Peripherals Tool
w [ Pins Tool
Export External User Signals
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
= Processor Data
(= TEE Tool
w [= Tocls Configuration

Export Configuration as Template
Export Output path overrides

< Back Finish Cancel

Figure 158. Export wizard
3. Click Next.
4. Select the target folder where you want to store the generated files.
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. Export
Export Pins Source Files

(D File(s) to export: pin_mux.c, pin_mux.h, pin_mux.c, pin_muz.h

Cortex-M33 (Core 20)
Export

51 ChnxpProjecthSDK_2_12 0 LPCXpresso55569

Cortex-M33 (Core #1)
[~] Export

51 ChnxphProjecthSOK_2_12 0 LPCKpresso55569

< Back Mext = Finish

Figure 159. Select target folder

O
w | Browse...
w | Browse...
Cancel

In case of multicore processors, select the cores you want to export.

6. Click Finish.

8.5 Exporting registers

You can export the content of tool-modified registers data using the Export wizard.

To export registers, follow these steps:

1. Select File > Export from the main menu.
2. Select the Pins Tool > Export Registers option.
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B Excport O >

Select ﬂ
Export Registers H

Select an export wizard:

| type filter text |

= Clocks Tool

[= Device Configuration Tool

= Peripherals Tool

» = Pinz Tool

Export External User Signals
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Yalues) Format

= Processor Data

(= TEE Tanol

[= Tools Configuration

< Back Finish Cancel

Figure 160. Export registers

3. Click Next.
4. Select the target file path where you want to export modified registers content.
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B8 excport O X

Export Registers
(i) File(s) to export: exported_registers.h

To directory: | Chnxpihello_world_22 Browse...

Next > e e

Figure 161. Export registers directory

5. Click Finish.
Note: Export wizard can also be opened by clicking the Export registers to CSV button in the Registers view.
A Overview [g] Code Preview Registers = B
=5l « | [ Show the modified registers only. e
| type filter text
Reg. Mame Set Value Reset Value Vo~
» IOMUXC_LPSR_GPR_GPR2 (00000000  Otc0DO0DO0OD G
IOMUXC_LPSR_GPR_GPR3 00000000 CheDODDOO000 G

Figure 162. Export registers to CSV

8.6 Command-line execution

This section describes the Command-Line Interface (CLI) commands supported by the desktop application.

On error application exits:
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* Tools v4.1 and older:

— With '123321' error code. The reason should be logged.
* Tools v5.0 and newer:

— when a parameter is missing

— when a tool error occurs

You can chain commands in CLI.
Notes regarding command-line execution:

« Command -HeadlessTool is used as a separator of each command chain.

» Each command chain works independently.

» Every chain starts with the -HeadlessTool command and continues to the next -HeadlessTool command, or
end. (The only exception are commands from the framework that do not need the -HeadlessTool command).

* Commands that do not need the -HeadlessTool command, can be placed before the first -HeadlessTool if
chained, or without -HeadlessTool when not chained.

* Commands from each tool are executed in a given order.
* Commands from the framework are not executed in a given order.
* The following commands are not executed in a given order:
— ImportProject
— Export MEX
— ExportAll
* The application can exit with the following codes when unexpected behavior occurs:
— When a parameter is missing: 1
— When a tool error occurs: 2

Command example:

-HeadlessTool Clocks -MCU MK64FX512xxx12 —-SDKVersion ksdk2 0 -ExportSrc C:/
exports/src -HeadlessTool Pins -MCU MK64FX512xxx12 -SDKVersion ksdk2 0 -ExportSrc
C:/exports/src -HeadlessTool Peripherals -MCU MK64FX512xxx12 -SDKVersion ksdk2 0 -
ExportSrc C:/exports/src

Note: In MCUXpresso IDE tools commands can be executed only on the command line with these
parameters: —application com.nxp.swtools.framework.application [tools commands]

Command example: mcuxpressoide.exe -noSplash com.nxp.swtools.framework.application -
HeadlessTool Clocks -MCU MK64FX512xxx12 -SDKVersion ksdk2 0 -ExportSrc C:/exports/
src

For performance reasons, when CLI is expected to be used multiple times with the same processor, the data is
only loaded if it is not already on disk. If there is newer data on the server, it is not updated.

Long-running jobs share data, so they do not get updated in the middle of execution. To update local data that
may have a newer version on the server, use the —updateData parameter.

Recommended usage:

* For manual one-time usage, include the —updateData parameter on the CLI.
* For multiple executions, for example, continuous integration set-up your job:
— Use the first simple command with -updateData, which updates possibly outdated data.
— Use all other commands in a batch run without this parameter:
copy /Y eclipsec.exe toolsc.exe
@rem updates all local data if newer exists
tools.exe -updateData -consolelog -HeadlessTool Pins
@rem now runs tools many times
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tools.exe -consolelog -HeadlessTool Pins -Load some.mex -ExportAll c:/directory
tools.exe -consolelLog -HeadlessTool Pins -Load other.mex -ExportAll c:/

other directory
@rem and so on.

The following commands are supported in the framework:

Table 24. Commands supported in the framework

Command name Definition and Description Restriction Example

parameters

Version of the product |-version Shows the build version of -version
the product into the stdout
and continues with parsing
other parameters. (since
6.0)

Force language -nl {lang} Forces set language Removal of the -nl zh
{lang} is in 1SO-639-1 ".nxp' folder from
standard home directory is

recommended, as some
text might be cached
Only 'zh' and 'en' are
supported

Show console -consolelLog Logs output is also sent None
to Java’s System.out
(typically back to the
command shell if any)

Empty configuration -EmptyConfig Ensures creating a new Requires the - -HeadlessTool Pins -EmptyConfig
empty configuration HeadlessTool
without any content command

Select MCU -MCU MCU to be selected by Requires the - -HeadlessTool Pins -MCU MK64
framework HeadlessTool FX512xxx12 -SDKversion ksdk2_0
Changes the processor in |and -SDKversion -HeadlessTool Pins -Load C:/conf/
the result configuration of |commands; conf.mex -SDKVersion ksdk2_0 -
the previous chain without the Toolchain MCU MK64FN1MOxxx12 -ExEort

project. MEX C:/conf/MK64.mex

Select core -Core Select core for the Requires the - -HeadlessTool Pins -Core core0
configuration HeadlessTool

command

Select board -Board Board to be selected Requires the - -HeadlessTool Pins -Board FRDM-
by framework (MCU is SDKversion command; |K22F -SDKversion ksdk2_0
automatically selected too) | without the Toolchain
(since 6.0) project.

Select kit -Kit Kit to be selected by Requires the - -HeadlessTool Pins -Kit FRDM-K22
framework (MCU and SDKversion command; |F-AGMO01 -SDKversion ksdk2_0
board is automatically without the Toolchain
selected too)(since 6.0) project.

Select SDK version -SDKversion Version of the MCU to be |Requires the - -HeadlessTool Pins -MCU MK64
selected by framework HeadlessTool FX512xxx12 -SDKversion ksdk2_0

command

Select part number -PartNum Selects specific package |Requires the -MCU -HeadlessTool Pins -MCU MK64
of the MCU and -SDKversion FX512xxx12 -SDKversion ksdk2_0 -
Changes package in commands; PartNum MK64FX512VLL12
result configuration of the | without the Toolchain
previous chain, see the project.
command about "-MCU"
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Table 24. Commands supported in the framework...continued

Command name Definition and Description Restriction Example
parameters
Configuration name -ConfigName Name of newly created Requires the - -HeadlessTool Pins -MCU MK64
configuration - used in HeadlessTool FX512xxx12 -SDKversion ksdk2_0 -
export command ConfigName "MyConfig"
Rename the configuration -HeadlessTool Pins -ConfigName
"MyRenameConfig"
Select tool -HeadlessTool |Selects a tool that must be |If the tool is disabled in  |-HeadlessTool Clocks
run in headless mode the configuration, it will

not be enabled by this
option. Use -Enable if
the tool must be enabled
via the cmd line.

Load configuration -Load Loads the existing Without the Toolchain -Load C:/conf/conf.mex
configuration from a project.
(*.mex) file

Export Mex -ExXportMEX Exports the.mex Requires the - -HeadlessTool Pins -MCU xxx -
configuration file after HeadlessTool SDKversion xxx -ExportMEX C:/
tools run command exports/my_config_folder
The argument is expected -HeadlessTool Pins -ExportMEX C:/
to be a folder or path to exports/my_config_folder/my.mex
specify the .mex file

Export all generated -ExportAll Exports all generated files |Requires the - -HeadlessTool Pins -ExportAll C:/

files (with source code, and so |HeadlessTool exports/generated

on). Code is regenerated |command
before export

Includes -ExportSrc
and in framework -
ExportMEX

The Argument is expected
to be a folder name.

Generate source files |-Custom The file content is Requires the - -HeadlessTool Pins -
with custom copyright Copyright inserted as a copyright HeadlessTool CustomCopyright c:\test\copyright.txt
file header comment into  |command
generated source files
(.c, .h, .dts, .dtsi), that
does not contain copyright
Override the output -OutputPath Path to the file with Requires the - -HeadlessTool Pins -
path of the generated |Overrides rules that will be used HeadlessTool OutputPathOverrides c:\test\output
files to override output paths command PathOverrideRules.yaml
of the generated file.
An empty list of rules
removes the set rules.
Batch processing -BatchFile Path to the file with Requires the - --HeadlessTool Pins -BatchFile C:/
commands that will be Headless Tool conf/batchCommands.yaml
run on defined paths. For |command; intent without
details, see: Section 8.9 other commands.
Update locally -updateData Downloads data None -updateData
downloaded data for already locally

downloaded data if they
have an update.

8.6.1 Command-line execution - Pins Tool
This section describes the Command Line Interface (CLI) commands supported in the Pins Tool.
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The code is regenerated
before the export.

The argument is expected
to be a folder.

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enables the tool if it is Requires the - Requires -HeadlessTool Pins -
disabled in the current HeadlessTool Pins Enable
configuration command
Import C files -ImportC Imports .c files into Requires the - -HeadlessTool Pins -ImportC C:/
configuration HeadlessTool Pins |imports/file1.c C:/imports/file2.c
Importing is done after command
loading mex and before
generating outputs
Export all generated -ExportAll Exports generated files Requires the - -HeadlessTool Pins -ExportAll C:/
files (with the source code, and |HeadlessTool Pins |exports/generated
(to simplify all exports S0 on) command
commands to one The code is regenerated
command) before the export.
Includes -ExportSrc,-
ExportCSV, -ExportHTML
and in framework -Export
MEX
The argument is expected
to be a folder
Export Source files -ExportSrc Exports generated source |Requires the - -HeadlessTool Pins -ExportSrc C:/
files. HeadlessTool Pins |exports/src
The code is regenerated | command
before the export.
The argument is expected
to be a folder.
Export CSV file -ExportCSV Exports the Requires the - -HeadlessTool Pins -ExportCSV C:/
generated .csv file. HeadlessTool Pins |exports/csv
The code is regenerated | command
before export.
The argument is expected
to be a folder.
Export HTML report -ExportHTML Exports the generated Requires the - -HeadlessTool Pins -ExportHTML C:/
file HTML report file. HeadlessTool Pins |exports/html
The code is regenerated | command
before the export.
The argument is expected
to be a folder.
Export registers -Export Exports the registers tab  |Requires the - -HeadlessTool Pins -ExportRegisters
Registers into a folder. HeadlessTool Pins |C:/exports/regs
command

8.6.2 Command-line execution - Clocks Tool

This section describes the Command Line Interface (CLI) commands supported by the Clocks Tool.

Table 26. Commands supported in Clocks

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enables the tool if it is Requires -HeadlessTool |-HeadlessTool Clocks -Enable
disabled in the current Clocks
configuration.
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Command name Definition and Description Restriction Example
parameters
Import C files -ImportC Imports . c files into the Requires -HeadlessTool |-HeadlessTool Clocks -ImportC C:/
configuration Clocks imports/file1.c C:/imports/file2.c
(disables other tools when
importing into an empty
configuration).
Export all generated -ExportAll Exports generated files Requires the - -HeadlessTool Clocks -ExportAll C:/
files (with the source code and |HeadlessTool exports/generated
(to simplify all exports aII_the available export Clocks command
commands to one objects). The code is
command) regenerated before the
export.
Includes -ExportSrc and in
framework -ExportMEX
The argument is expected
to be a folder.
Export Source files -ExportSrc Exports generated source |Requires the - -HeadlessTool Clocks -ExportSrc C:/
files. HeadlessTool exports/src
The code is regenerated | Clocks command
before the export.
The argument is expected
to be a folder.
Export HTML report -ExportHTML Exports the generated Requires the - -HeadlessTool Clocks -ExportHTML
file HTML report file. HeadlessTool C:/exports/html
The code is regenerated | Clocks command
before the export.
The argument is expected
to be a folder.
Export registers - Exports the registers tab  |Requires the - -HeadlessTool Clocks -Export
ExportRegisters|into the folder. HeadlessTool Registers C:/exports/regs

The code is regenerated
before the export.

The argument is expected
to be a folder.

Clocks command

8.6.3 Command-line execution - Peripherals Tool

This section describes the Command Line Interface (CLI) commands supported by the Peripherals Tool.

Table 27. Commands supported in Peripherals Tool

files

MCUXIDECTUG

(with source code and so
on)

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enables the tool if it is Requires the - -HeadlessTool Peripherals -Enable
disabled in the current HeadlessTool
configuration. Peripherals
command
Import C files -ImportC Imports . c files into the Requires the -Headless |-HeadlessTool Peripherals -ImportC
configuration. Tool Peripherals C:/imports/file1.c C:/imports/file2.c
Importing is done after command
loading mex and before
generating outputs.
Export all generated -ExportAll Exports generated files Requires the - -HeadlessTool Peripherals -ExportAll

HeadlessTool
Peripherals
command
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Table 27. Commands supported in Peripherals Tool...continued
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Command name

Definition and
parameters

Description

Restriction

Example

(to simplify all exports
commands to one
command)

The code is regenerated
before the export.
Includes -ExportSrc, -
ExportHTML, and in the
framework -ExportMEX
The argument is expected
to be a folder.

Export Source files

-ExportSrc

Exports generated source
files.

The code is regenerated
before the export.

The argument is expected
to be a folder.

Requires the -
HeadlessTool
Peripherals
command

-HeadlessTool Peripherals -Export

Src C:/exports/src

Export the HTML
report file

—-ExportHTML

Exports the generated
HTML report file.

The code is regenerated
before the export.

The argument is expected
to be a folder.

Requires the -
HeadlessTool
Peripherals
command

-HeadlessTool Peripherals -Export

HTML C:/exports/html

8.6.4 Command-line execution - TEE Tool

This section describes the Command Line Interface (CLI) commands supported in the TEE Tool.

Table 28. Commands supported in TEE Tool

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enables the tool if it is Requires the - -HeadlessTool TEE -Enable
disabled in the current HeadlessTool TEE
configuration command
Export all generated -ExportAll Exports generated files Requires the - -HeadlessTool TEE -ExportAll C:/
files (with source code and so |HeadlessTool TEE exports/generated
(to simplify all exports on) command
commands to one The code is regenerated
command) before the export.
Includes -ExportSrc, -
ExportHTML, and in
framework -ExportMEX
The argument is expected
to be a folder.
Export Source files -ExportSrc Exports generated source |Requires the - -HeadlessTool TEE -ExportSrc C:/
files HeadlessTool TEE exports/src
The code is regenerated | command
before the export.
The argument is expected
to be a folder.
Export registers - Exports the registers tab  |Requires the - -HeadlessTool TEE -Enable -Export
ExportRegisters|into a folder. HeadlessTool TEE Registers C:/exports/regs

The code is regenerated
before the export.

The argument is expected
to be a folder.

command
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8.7 Managing data and working offline

With the Data Manager, you can download, import, and export processor data. This feature is especially useful
if you want to make the best out of the tools while staying offline.

. Data Manager O X
Select Processor/Board/Kit Pins Clocks Peripherals TEE Device Configuration Status Local Version Remote Version -~
~ [ Kits

[] FRDM-K22F-AGMO1 v 4 v X X Online - 0.7.1

[] FRDM-K22F-SA9500 v 4 v X X Online - 0.7.1

[] FRDM-KB4F-AGMO1 v v v x X Online - 0.7.1

[] FRDM-K64F-MULT28 v v 4 X X Online - 0.7.1

[] FRDMKL25-A8471 v v X X X Online - 0.7.1

[] FRDMKL25-A8491 v v x X X Online - 0.7.1

[] FRDMKL25-P3115 v v x X X Online - 0.7.1

~ [] Boards

[] FRDM-K22F v v 4 X X Online - 0.7.1

[] FRDM-K28F v v 4 b4 x Online - 0.7.1

[] FRDM-K28FA v v v b4 X Online - 0.7.1

[] FRDM-K32L2B X X x X X Online - 0.0.1

[] FRDM-K32L3A6 v v V4 x X Online - 0.0.1

[] FRDM-K64F v v 4 X X Update Avai.. 0.0.1 0.7.1

[] FRDM-K66F v v 4 b4 x Online - 0.7.1

[] FRDM-K82F v v v b4 X Cached 0.7.1 0.7.1 v
Import ... Export ... Cached only Select outdated Unselect all Update / Download Clean cached

Figure 163. Data Manager

8.7.1 Working offline

To work offline, you must first download the processor-specific data. Once the configuration is created for the
processor, the Internet connection is not needed anymore.

8.7.2 Downloading data

You can download required processor data with Data Manager.

Note: By default, the data is downloaded and cached automatically during the Creating a new standalone
configuration for processor, board, or kit process.

To download processor data, do the following:
Note: Internet connection is required for data download.

1. In Menu bar, select Config Tools>Data Manager.
2. In Data Manager, select the processor/board/kit you want to work with from the list.
3. Click Update / Download and confirm.
The data is now downloaded on your local computer, as shown by the Cached status in Data Manager.

8.7.3 Exporting data

With Data Manager, you can export downloaded processor data in a ZIP format.
To export data, do the following:

1. In Menu bar, select Config Tools>Data Manager.
2. In Data Manager, click Export.
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3. In Export Processor Data window, select the processor data you want to export.

Click Browse to specify the location and name of the resulting ZIP file.

5. Click Finish,
Data is now saved on your local computer in a ZIP format. You can physically (for example, with a USB
stick) move it to an offline computer.
Note: You can also export downloaded data by selecting File > Export > Processor Data > Export
Processor Data from the Menu bar.

E

8.7.4 Importing data

You can import processor data from another computer with Data Manager, provided this data is available
locally.

To import data, do the following:

In Menu bar, select Config Tools>Data Manager.

In Data Manager, select Import.

In Import Processor Data dialog, click Browse.

Specify the location of the ZIP file that you want to import and click OK.

Choose the data to import by selecting the checkbox in the table.

Click Finish.

The data is now imported to your offline computer, as shown by the Cached status in Data Manager. You
can now work with the data by selecting New...>Create new standalone configuration for processor,
board, or kit in the Start development wizard.

Note: You can also import data by selecting File>Import>MCUXpresso Config Tools>Import Processor
Data from the Menu bar.

ok wN -~

8.7.5 Updating data

You can keep cached data up to date with the Data Manager.

Note: If you select the relevant option in Window > Preferences > MXUXpresso Config Tools in the Menu
bar, data will be updated automatically or after a prompt.

Note: Internet connection is required for data update.
To update cached data, do the following:

1. In Menu bar, select Config Tools > Data Manager.

2. In Data Manager, filter outdated data by clicking Select outdated.

3. Click Update / Download and confirm.
You can always check versions of your data by clicking Cached only and comparing version information in
the Local Version and Remote Version columns.
You can clean all cached data by selecting Clean cached. It removes all processor, board, kit, and
component data, as well as SDK info files from your computer.
Note: This action does not affect user templates.

8.8 Output path overrides

This section contains rules that override the path, including the name, of the output files generated by the tools.
The rules are applied in the Update Code, Export Wizard, and Command-Line Export commands. The rules are
stored in the MEX configuration.

Note: An invalid path is logged as a warning and the original non-overridden path is used.
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Rules can be edited in the Output Path Override dialog box in the configuration settings. The new rule is added
to the end of the list, the removal is performed for the selected element. The rules are applied to the path in a
defined order, which can be changed. The rule contains:

Enabled — defines whether the rule will be used by the applied path or skipped.

» Description — used as a user-friendly description of the rule

* Regular expression — matches the overriding parts in the whole output path. The format is taken from the Java
regular expression.

* Replacement expression — used as a replacement of all matches in the path. Substring groups can be

referenced by using placeholder $1, $2 and so on.

The output path override rules can be exported using the wizard to a yaml file. The structure of the yaml file is
similar to that of the dialog box.

Example content of the output path override yaml file:

outputPathOverrides:
—-description: Rule group.h
enabled:true

regex: (bo)ar (d) (/.*\.h)
replacement: $2ar$1$3
—-description:Rule?

The second way to set the rules is to replace them by overriding the output path from the yaml file using wizards
or the command line. Rules are used only if all rules are valid. An empty list deletes the current rules. An empty
list in the output path overrides the yaml file.

outputPathOverrides: [
]

8.9 Batch processing

Batch processing can be used to simplify and speed up processing of multiple configurations in an automated
way using the command-line interface.

Batch processing is initiated by the headless command “~-BatchFile”. When the command is used, the tool
operation is controlled by the specified batch file passed as an argument.

Example:
-HeadlessTool Pins -BatchFile C:/conf/batchCommands.yaml

Note: It is intended to be used without specifying other tools commands except “~-HeadlessTool’.

8.9.1 Content of the batch file

The batch file content is in YAML format and consists of the folders or files list and the list of command steps. All
the steps are executed for each individual path in the given order. If the ‘folders’ entity is used, the ‘files’ cannot
be used and vice versa.

Note: Paths can be defined as absolute or relative to the batch file.

8.9.1.1 Folders list

The entity “folders” contains a list of the folders to be processed.

MCUXIDECTUG All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.

User guide Rev. 11 — 15 January 2025 Document feedback
140 / 147



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_MCUXIDECTUG

NXP Semiconductors MCUXIDECTUG

MCUXpresso Config Tools User's Guide (IDE)

Example of the folders list:

! 'batch process
folders:
- c:/ test/frdm64
- c:/_ddm/tmp/test/lpc69
steps:
- action: ImportC
tool: Pins
args: ${folder}/src/board/pin mux.c
- action: ImportC
tool: Clocks
args: ${folder}/src/board/clock config.c
- action: ExportAll
tool: Clocks
args: ${folder}/export/clocks

Note: The steps element description is given below.

8.9.1.2 Files list
The entity “files” specifies the list of the files to be processed.

Example of the list of files:

!!batch process
files:
- ¢:/ _ddm/tmp/test/frdm64/src/board/pin mux.c
- ¢:/ _ddm/tmp/test/1lpc69/src/board/pin mux.c
steps:
- action: ImportC
args: ${file}
tool: Pins
- action: ImportC
tool: Clocks
args: ${folder}/clock_config.c

8.9.1.3 Steps list

The steps entity contains a list of steps to be processed for every listed path in a similar way as standard
headless command-line tool commands.

Each step is defined as a structure:

* Action — the name of a command-line tool command without “-” at the beginning.

* Tool — the name of the tool in the product that runs the action.
* Args — arguments of the actions, a space between the parameters is expected.
— The following variables can be used and will be substituted with the appropriate value. In case the “files” list
is processed:
— ${folder} —replaced by folder (without separator at the end) where the file is located
— S${file} — the full file path
— ${fileName} - for filename without path
— In case the “folders” list is processed:
— ${folder} —the folder path without separator at the end

See the section Section 8.6 for the list of commands and their description.
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The configuration is always automatically cleaned after processing each path (as if the -EmptyConfig
command was used). The batch file without any paths runs once and cannot use any variables.

Note: All paths on loading are converted to the path format with /" as a separator.

9 Support

If you have any questions or need additional help, perform a search on the forum or post a new question. Visit
https://community.nxp.com/community/mcuxpresso/mcuxpresso-config .

10 Revision history

Table 29. Revision history

Document ID Release date Description

MCUXIDECTUG v.11 15 January 2025 Updated for v.24.12

MCUXIDECTUG v.10 24 September 2024 |Updated for v.16.1

MCUXIDECTUG v.9 1 July 2024 Updated for v.16

MCUXIDECTUG v.8 19 April 2024 Updated for v.15.1

MCUXIDECTUG v.7 10 January 2024 Updated for v.15

MCUXIDECTUG v.6 31 July 2023 Updated for v.14

MCUXIDECTUG v.5 2 January 2023 Section 5.5 and Section 5.5.1 are added.
MCUXIDECTUG v.4 20 September 2022 |Section 7.1.3.1 and Section 7.1.3.2 are updated.
MCUXIDECTUG v.3 30 June 2022 Updated for v.12

MCUXIDECTUG v.2 22 December 2021 |New features are added, screenshots are updated.
MCUXIDECTUG v.1 01 July 2021 Minor changes

MCUXIDECTUG v.0 27 April 2020 Initial version

11 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2025 NXP Redistribution and use in source and binary forms, with or without modification, 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 conditions and the
following disclaimer in the documentation and/or other materials must be 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 I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. 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
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BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
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