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1 Introduction

The Config Tools for i.MX is part of MCUXpresso Config Tools, a suite of evaluation and configuration tools that
help users from initial evaluation to production software development. Config Tools for i.MX is an easy-to-use
way to configure the pins and DDR of the i.MX processor devices. The software enables you to create, inspect,
and modify any aspect of the pin configuration and muxing of the device. It also allows you to configure and
validate DDR settings. This document describes the basic components of the Config Tools for i.MX and lists the
steps to configure and use them to configure both pins and DDR.

Note: Only the standalone desktop version is currently available for i.MX processors.

1.1 Features

The Config Tools for i.MX consists of the following tools: Pins, Clocks, Peripherals, TEE, DDR, SERDES, and
PBL.

The Pins tool is designed for:

» Configuration of pin routing/muxing

* Managing different functions used for routing initialization

» Configuration of pin functional/electrical properties

» Generation of code for routing and functional/electrical properties

The DDR tool is designed for:

» Configuration of DDR controllers
* Validation of DDR configuration

The Pins tool can be used to define routing of pins for target device/board. The tool configuration may be
shared using the stored configuration in the MEX file or by using the generated C or DTSI (optional) snippet files
(via Import/Export or via copy-paste of the generated source).

Note: The Pins tool generates code for routing the pin to the peripheral, but not for the configuration of the
peripheral. Some peripherals might need additional configuration of the pin to assign a function or channel. For
example, for some ADC peripherals, the routing provides a connection between the pin and the ADC peripheral.
You can then assign the ADC channel from within the ADC peripheral.

The DDR tool allows you to view and configure basic DDR attributes, such as memory type, frequency, number
of channels and others and test the DDR configuration by a variety of tests. After you have specified the
connection type, you can choose scenarios, tests to run in these scenarios, and view the test results, logs, and
summary.

1.2 Versions

For i.MX, the tool is referred to as Config Tools for i.MX and is available as a desktop application only. The tool
contacts the NXP server and fetches the list of the available processors. Once used, the processors data is
retrieved on demand. 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.
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Figure 1. Config Tools for i.MX

1.3 Tools localization

Tools are available in English and Simplified Chinese only.

The locale of Tools automatically copies the global settings of your computer.
To set the locale manually, add the following parameter to the command line:
tools.exe -nl zh

You can also set the locale in the tools.ini file by adding the following line:
-Duser.language=zh

Note: Setting your system locale to Chinese automatically launches the tool with localized Chinese menu items,

tooltips, and help. Delete the [home_dir]/.nxp folder after switching languages because some menu items may
be cached.

2 User Interface

2.1 Start development wizard

Upon starting Config Tools, you are automatically welcomed by a startup wizard. With this wizard, you can
create a configuration or open an existing one.

Note: To skip the wizard on subsequent startups, select the Always open last configuration checkbox
below the Open an existing configuration option. You can also perform the same action by selecting the
Automatically open previously used configuration checkbox in Preferences.
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Figure 2. Start development wizard

Note: The content of this wizard is similar to the wizard that you open by selecting File > New in the Menu bar.

2.2 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.

2.2.1 Creating a new configuration

You can create a configuration from the Start development wizard or by selecting File > New from the Menu
bar.

If you start creating your development for any NXP board or kit, we recommend you start with an example to
create a configuration for a board or a kit. Such a configuration contains board-specific settings. If you select a
processor, the configuration is empty.

After the new configuration is created, you can continue by importing an existing configuration from an MEX file.
This is useful if you already have a configuration available or if you want to reuse a previous configuration. To
import an existing configuration from an MEX file, select File > Import... > Import configuration (*.mex) from
the Menu bar.
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2.2.1.1 Creating a new standalone configuration

You can create a new configuration that is not part of any toolchain project.

|&] start development m] *
Create a new configuration

Tip: To apply an existing board configuration, import it using the command File > Import

Select a processor/board/kit
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Figure 3. Creating a new configuration

To create a standalone configuration, do the following:

1. In the Start development wizard select Create a new standalone configuration for processor, board, or
kit. Alternatively, in the Menu bar, select File > New.

2. Click Next.

3. Select the processor, board, or kit from the list.
Note: If you are working offline, you only see locally saved options. For more information, see the Working
offline section.

4. Name your configuration. Optionally, you can select processor package, core, and SDK version.
5. Click Finish.

2.2.2 Saving a configuration

To save your configuration for future use, select File > Save from the Menu bar.
To save a back-up of your configuration, do the following:

1. In the Menu bar, select File > Save Copy As.
2. In the dialog, specify the name and destination of the configuration.
3. Click Save.
The folder with the saved MEX file must contain exactly one project file to parse the toolchain project.

2.2.3 Opening an existing configuration

To open an existing configuration, do the following:
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1. In the Start development wizard, select Open an existing configuration. Alternatively, in the Menu bar,
select File > Open.

2. Click Browse to navigate to your configuration file.

Select the configuration file and click Open.

4. Optionally, select Always open last configuration to skip the Start development wizard and load the last-
saved configuration by default.

w

2.2.4 Preliminary processor data

Some processors are published for public release before their configuration data reaches full RFP (Ready-For-
Production) quality. Such processors are marked as preliminary in the processor data.

When you select a processor whose data is marked as preliminary, Config Tools for i.MX indicates this in two
ways:

* The Start development wizard shows a note informing you that the selected processor uses a preliminary
version of the processor data.

* The Problems view displays a warning that notifies you that the current configuration relies on preliminary
processor data.

Note: Preliminary processor data is subject to change. Configurations based on preliminary data should be re-
validated once the final (RFP-quality) processor data becomes available.

2.2.5 User templates

You can export and store the current configuration as a user template for later use as a reference configuration
file.
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Figure 4. Export template

You can also define custom labels for pins or identifier prefixes for #define in generated code.
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Figure 5. Create a new configuration from the template

Note: The templates are stored at the following location on your local hard disk: {$user}/.nxp/{tools_

folder}/{version}/templates.

2.2.6 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.

IMXUG

In the Menu bar, select File > Import....
2. From the list, select MCUXpresso Config Tools > Import Source.
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Figure 6. Import Source wizard

Click Next.

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

Select the source file 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.
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

ook w

imported one.
8. Click Finish.
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2.2.6.1 Importing configuration

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

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 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.
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

ok w2

imported one.
8. Click Finish.
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Figure 7. Import Wizard
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Figure 8. Import configuration

2.2.6.2 Importing board/kit configuration

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

To import board/kit configuration, do the following:

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

In the Import wizard, select Config Tools for i.MX > 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

o0k w2

imported one.
7. Click Finish.
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2.2.7 Exporting sources

It is 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.

&) Export O >

Select F

Export Source Files E i 5 |

Select an export wizard:

type filker text

5 =% Clocks Tool

» [= Peripherals Tool

w = Pins Tool
Export External User Signals
Export HTML Report
Export Registers

| Export Source Filesl
Export the Pins in C5Y (Comma Separated-Values) Format
% [ Processor Data

» [ System Manager Tool
» [= TEE Tool
» [= Tools Configuration

= Back Finish Cancel

Figure 9. Export wizard

3. Click Next.
4. Select the target folder where you want to store the generated files.
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Figure 10. Export sources - Select target folder

5. For multicore processors, select the cores you want to export.
6. Click Finish.
2.3 Menu bar

The Menu bar contains six menus: File, Edit, Tools, Views, Help, and a tool-specific menu.

The File menu contains file management items.

Table 1. Menu bar

Menu item Description

New... Create a configuration. For more information, see the
Creating, saving, and opening a configuration section.

Open Open a configuration from an MEX file.

Save Save the current configuration.
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Menu item

Description

Save Copy As...

Create a backup copy of the current configuration.

Switch processor

Switch to a different processor. For more information, see
the Switching processor section.

Switch package

Switch to a different processor package. For more
information, see the Switching processor section.

Select Core

Select a processor core for further configuration.

Data Manager

Manage local data. For more information, see the Managing
data and working offline section.

Import... Import settings from source files. For more information, see
the Advanced Features section.

Export... Export source files and other tool information. For more
information, see the Advanced Features section.

Exit Exit the application. If there are any unsaved changes, you

are prompted to save the changes.

The Edit menu contains basic editing actions as well as items modifying the appearance and behavior of the

whole framework.

Table 2. Edit menu

Menu item

Description

Open Update Code Dialog

Update code after configuration change. For more
information, see the Update code section.

Undo (...) Cancel a previous action. The action to be undone is always
appended.

Redo (...) Cancel a previous undo action. The action to be redone is
always appended.

Copy Copy the selected text to the clipboard.

Select All Select the whole text in the current field/view.

Call from default initialization function

Set the currently selected functional group to be called from
the default initialization function.

Functional Group Properties

Edit functional group properties.

Preferences

Edit preferences. For more information, see the Preferences
section.

Configuration Preferences

Edit configuration preferences. For more information, see
the Configuration Preferences section.

The Tools menu lists all the tools available in the tools framework. Use this menu to switch between the tools.

The Tool-specific menu contains items tailor-made for individual tools. Only items relevant to the currently
active tool are displayed. The menu name copies the name of the currently active tool.

Table 3. Tool-specific menu

Item

Description

Functional Groups

Edit functional group properties.
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Table 3. Tool-specific menu...continued
Item Description

Automatic Routing Resolves routing issues. Opens the Automatic Routing
dialog, which displays routing issues that have been
resolved and the ones that require manual correction.

Apply Expansion Board Apply an expansion board to an already created expansion
header.

Create the Default Routing Open a dialog for the creation of a new functional group
containing the after-reset state of pins and internal signals.

Refresh Refresh both the generated code and the whole GUI.

Reset to Board Defaults Reset the configuration of the Board/Kit defaults.

Reset to Processor Defaults Reset the configuration of the processor defaults.

The Views menu contains a tool-specific list of available views. Select a view from the list to open it. Select an
already opened view to highlight it. Choose Reset views to reset the current tool perspective to its default state.
The Help menu contains assistance and general information-related items.

Table 4. Views menu

Item Description

Contents Display the User Guide.

Quick Start guide Open a PDF file of the Quick Start guide.

Release Notes Display release notes of the installed version.

Community Display web pages of the product-related community forums.

Processor Information Display web pages containing information about the
currently used processor.

Kit/Board Information Display web pages containing information about the
currently used board or kit.

Check for updates Check for a newer version of the product. If a new version
is available, you are prompted to confirm and perform the
update.

Open Cheat Sheet Display a cheat sheet to help with using the tools. You can
also load a cheat sheet from a file, or from a URL.

About Display general product information.

2.4 Toolbar

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

Table 5. 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 to update generated peripheral
initialization code directly within the specified toolchain
project.
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Table 5. Toolbar...continued
Item Description

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 can contain additional items depending on the selected tool. See the chapters dedicated
to individual tools for more information.

2.41 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 6. 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/DDR/SERDES/PBL/TEE Displays basic information about Pins, Clocks, Peripherals,

DDR, SERDES, PBL, TEE tools.

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

Table 7. Additional information
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.
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|&] Config Tools Overview O %
~ Configuration - General Info ~ Configuration - HW Info v Project
Processor: MIMX9596xxxxN
Part number: MIMXS396AVZXN
Core: Cortex-M33
Board: IMX95LPDSEVK-19
SDK Version: ksdk2_0
~ Pins ~ Clocks +  System Manager ~ Peripherals ~ DDR ~ SERDES
Configures pin Configures the The SM Tool Configures the The DDR Tool The SERDES
routing, initialization of provides initialization of provides Tool provides
including the core, configuration the SDK user-friendly user-friendly
functional & system, bus, of the System peripheral configuration configuration
electrical pin and peripheral Manager drivers. of initialization of initialization
properties, clocks, application ‘:) for DDR for SERDES
voltage/power an (firmware) on controllers and controllers and
rails, and M33 core, allows you to allows you to
run-time pin specifies the v Generated code validate the validate the
configuration. v Generated code ownership of configuration configuration
a ia peripherals board\peripherals.c using various using various
and memary, = validation built-in
and = M\ peri scenarios. capabilities.
“ Generated code determines board\peripheralsh [ o)
+ Functional groups how the device
will be divided + Functional groups
~ Functional groups BOARD, B..lockRUN between
H = n Logical E BOARD_InitPeripherals
P BOARD_itPins g Machines.
[ BOARD_In..UARTPins g
P BOARD_InitxSPI1Pins v Generated code
P BOARDIn.SPIPins &)
P BOARD_Initi2CPins g
P BOARDIn.12CIPins &)
P BOARDIn.12C2Pins g}
P BOARDIn.12C3Pins &)
P BOARD_In..2C4Pins g
[ BOARDIn..12C5Pins g
[ BOARD_In..I2C6Pins g
P BOARDIn.12C7Pins &)
P BOARD_InitCANPins &)
[ BOARD_In.PIOZPins &)
P BOARD_InitNETPins g}
P BOARD_InitETHOPIns &)
P BOARD_InitETH1Pins g}
[ BOARD_InitSAi3Pins g
[ BOARD_IitPDMPins &}
8 _ -
Tools are not supported for the selected processor: TEE Close and Update Code Close
Figure 11. Config Tools Overview

Note: Unsupported tools are not displayed in the overview.

2.4.2 Update code

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.

[l Update Code

- [Bl Update Code
. [ Open Update Code Dialog

Figure 12. Update Code dropdown menu

Note: The generated code is always overwritten.

The Update Code action is enabled under the following conditions:

* If the MEX configuration is saved in a toolchain project, the processor selected in the tool matches the
processor selected in the toolchain project
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* Core is selected (for multicore processors)

2.4.3 Functional groups

Every Pins configuration can contain several functional groups.

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

‘Functional Group | BOARD_InitPins v |

Figure 13. Functional groups

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

Table 8. Configuring functional groups buttons

Icon Description

F Toggle “Called from default initialization function” feature (in
e source code)

@ Opens the Functional group properties window

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

2.4.3.1 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 a generated function name,
select a core (for multicore processors only) that affects the generated source code, or write a 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 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 the state matches the after-reset state of the processor. If it is not set, values “Not specified”
or “No init” can be selected.

» 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:
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» 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 - The prefix is used for identifiers, constants, and functions related to the functional group 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 €9 (x] | | Name | BOARD_InitPins
Called by the default initialization function
[ BOARD_InitPins M y

¥ BOARD InitDEEUG_UARTPins [15et the custom #define prefix

F.'.‘l BOARD_InitSDRAMPins Prefix: BOARD_IMNITPIMNS_
[ BOARD_InitCSIPins [~] Clock gate enable
[ BOARD_InitLCDPins [CIFull pins initialization

[ BOARD_InitCANPins

[ BOARD_InitENETPins

[ BOARD_InitUSDHCPins

F:I BOARD_InitHyperFlashPins

[[] Generate de-initialization function
Set customn de-initialization function name

De-initialization

. BOARD InitPins_deinit
function name:

Description: Configures pin routing and optionally pin electrical features,

Figure 14. Functional group properties for the Pins tool

2.4.4 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.
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Table 9. Undo/Redo actions
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Icon

Description

Cancels the previous action

Cancels the previous undo action

2.5 Preferences

To configure preferences in the Preferences dialog, select Edit>Preferences 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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@ Preferences

| Config Tools for i.MX|
» Appearance

Config Tools for i. M

Line ending style

() Windows (CR + LF)

() Linux/Mac (LF)

0 Default (based on the host)

B Generate files read-only (see the supported toolchains in the tooltip)
[ Always overwrite files without asking

B Always show details before Update Code
Undo the history size:  qp

Metwork

Prowy connection

Mative v
[ Wark offline

Processor data update

Automatic update v
B Download boards together with processor data.

B Check for the application updates

B Show pin label & identifier table colurmns (Pins tool).

.~} Require an identifier for Pins (the Pins tool)

[ Show pin names instead of positions in the Package Views (Pins tool).
[ Help us improve the tool.

B Show the Overview dialog on opening a configuration for the first time

[ Automnatically load the last configuration on startup

Component templates folder Select a folder

B Allow component migrations

[ Show internal IDs in the Peripherals tool
[ ] Show modified settings (Peripherals Tool)
[ ] Enable Animations

Restore Defaults Apply

Apply and Close Cancel

Figure 15. 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.

Proxy connection

- Direct - Connect directly and avoid a proxy connection.
- Native - Use system proxy configuration for network
connection.

Note: The proxy settings are copied from operating system
settings. In case of error, you can specify proxy information
in the tools.ini file, located in the <install_dir>/bin/ folder.
Make sure that the file contains the following lines:

- Djava.net.useSystemProxies=true (already present by
default)

- Dhttp.proxyHost=<somecompany.proxy.net>

- Dhttp.proxyPort=80

Note: Authentication is not supported.

Work Offline

Disable both the connection to NXP cloud and the download
of processor/board/kit data.

Download boards together with processor data

When enabled, automatically downloads the board data for
all boards associated with the selected processor whenever
processor data is downloaded.

Processor data update

Select from the following options:- Auto Update - Update
the processor data automatically.

- Manual - Update processor data after confirmation.
- Disabled - Disable processor data update.

Check for application updates

Check for application updates on a weekly basis.

Show pin label & identifier table columns (Pins Tool)

Select to show the pin label and the label identifier in the
relevant views.

Require an identifier for Pins (Pins Tool)

Controls generation of pins “Identifier” related warnings.
With this preference enabled, warnings will be generated for
bidirectional signals that have no Identifier set.

Help us improve the tool

Send device-configuration and tool-use information to NXP.
Sending this information helps fix issues and improve the
tools.

the first time

Show Overview window on opening configuration for

Open the Overview dialog on opening configuration for the
first time.

Automatically load last configuration on startup

Avoid the startup window and load the last used
configuration instead.

Enable animations

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

2.6 Configuration preferences

The configuration preferences are general preferences stored within the configuration storage file (MEX).
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To configure the preferences related to the configuration, select Edit > Configuration Preferences from the
main menu.

@ Configuration Preferences *

Configuration-specific preferences are saved in the configuration file.
YAML in C sources
B Generate YAML

Warning: Cannot import a source that does not contain the YAML code,

Custem toclchain project link

Browse

Custom copyright
B Custom source file copyright header Edit
f*

* Copyright 2025 NXP |
* All rights reserved.

Output paths overrides
Enabled rules: 0/0 Edit

Pins tool cenfiguration

B Enable parallel routing

Clocks tool configuration

["] Generate defines of the clocks registers

TEE tool configuration
("] Generate the code only for registers that are different from the after-reset state

B Enable Code Preview

Cancel Restore Defaults

Figure 16. Configuration preferences

The following preferences are available:

Table 11. Configuration preferences

Item Description
Generate YAML Select to generate YAML into C source files.
Custom toolchain project link Select to set the path to the toolchain project folder,

otherwise the default path in the same folder as the
configuration is used. An absolute path or a relative path to a
saved configuration (MEX) can be used. Only for standalone

Config Tools.
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Table 11. Configuration preferences...continued
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Item

Description

Custom source file copyright header

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

Output path overrides

Rules that override the output file paths generated by the
tools. They are applied in the Update code and Exports
commands. A special dialog allows you to edit them.

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

Select to generate code for registers that are different from
the after-reset state.

Enable Code Preview

Controls how the code is generated. When this preference
is enabled, code generation is performed automatically after
every change in the configuration and the Code Preview is
updated accordingly. When this preference is disabled, code
generation is stopped, a warning message is displayed in
the Code Preview window, and the action can be manually
triggered by using one of the available options: - By pressing
the “generate code” link highlighted in the warning message
from the Code Preview window.

- By pressing the Update Code button in the toolbar, where
code update is preceded by code generation.

Warning: When the source does not contain YAML code, it cannot be imported.

2.7 Problems view

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

%\ Problems x Y=8
[type filter text |
Level Resource Issue Origin Target Type
“x Warning  LPUART1 Peripheral LPUART1 signals are rou... Pins:BOARD_InitDEBUG_UARTPins Peripherals: BOARD_InitPeripherals  Validation
o» Warning  SEMC Peripheral SEMC signals are routed... Pins:BOARD_InitSDRAMPins Peripherals: BOARD _InitPeripherals  Validation
wx Warning  CSI Peripheral CSl signals are routed in... Pins:BOARD_InitCSIPins Peripherals: BOARD_|nitPeripherals  Validation
= Warning LPi2C1 Peripheral LPI2C1 signals are route... Pins:BOARD_InitCSIPins Peripherals: BOARD_|nitPeripherals  Validation
_x Warning  LCDIF Peripheral LCDIF signals are routed... Pins:BOARD_InitLCDPins Peripherals: BOARD_|nitPeripherals  Validation
ox Warning  CANZ Peripheral CANZ signals are routed... Pins:BOARD_InitCANPins Peripherals: BOARD_InitPeripherals  Validation
.+ Warning  FLEXSPI Peripheral FLEXSPI signals are rout... Pins:BOARD_InitHyperFlashPins Peripherals: BOARD _InitPeripherals  Validation
Figure 17. 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 12. Problems

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: either a validation check for
dependencies between tools, or a single-tool issue.
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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.

Table 13. Problems view buttons
Button Description

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

2.8 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 default state after reset. The register
values are displayed in hexadecimal and binary form. If the value of a register (or bit) is not defined, a question
mark “?” is displayed instead.
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& Overview [c] Code Preview [17) Registers x = Details [} Clock Consumers = 0
] Show the modified registers only. 2 | [

| type filter text

Reg. Mame

ANACTRL_FRO192M_CTRL
AMNACTRL_XO32M_CTRL
PMC_OSTIMER
PMC_PDRUMNCFGO
PMC_RTCOSC32K
RTC_CTRL
SYSCOMN_ADCCLEDIV
SYSCOM_ADCCLESEL
SYSCOM_AHBCLEDIV
SYSCOM_CLEOUTDIV
SYSCOMN_CLKOUTSEL
SYSCOMN_CLOCK_CTRL
SYSCOM_CTIMERCLESELD
SYSCOM_CTIMERCLESEL1
SYSCOM_CTIMERCLESELZ
SYSCOM_CTIMERCLESELS
SYSCOM_CTIMERCLESELS
SYSCOM_FCCLESELD
SYSCOMN_FCCLESEL
SYSCOM_FCCLESELZ
SYSCOM_FCCLESEL3
SYSCOM_FCCLESEL4
SYSCOM_FCCLESELS
SYSCOM_FCCLKSELE
SYSCOM_FCCLESELY

AVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

Set Value Reset Value

(e0730d0%a 0x0780d0%a
e 70214287 (ne 70214287
e 77deff?d s
Do 27F7778 Do PE7773

Dne F7FFFR7

u
e —
) i :'

P, o P P,
(LSRR LT (LSRR AT

n

>

Value Description

192MHz Free Running O5cilli
High speed Crystal Oscillator
05 Tirner control register [Re
Controls the power to variou
FTC 1 KHZ and 1 Hz clocks =c
RTC control register

ADC clock divider

ADC clock source select
Systermn clock divider
CLEOUT clock divider
CLEDUT clock source select
Various system clock control
CTimer 0 clock source select
CTimer 1 clock source select
CTimer 2 clock source select
CTimer 3 clock source select
CTimer 4 clock source select
Flexcomm Interface 0 clock «
Flexcomm Interface 1 clock ¢
Flexcomm Interface 2 clock «
Flexcomm Interface 3 clock «
Flexcomm Interface 4 clock «
Flexcomm Interface 5 clock «
Flexcomm Interface 6 clock «
Flexcomm Interface 7 clock «

SYSCOM_FLEXFRGDCTRL One 77 7700FF (e 777700FF Fractional rate divider for fles
SYSCOM_FLEXFRGTCTRL O TTTT00FF (e 7777006 Fractional rate divider for fles
SYSCOM_FLEXFRG2CTRL One TTTT00FF (e 7737006 Fractional rate divider for fles
SYSCOM_FLEXFRG3CTRL One 77 7700FF he TFTROOFF Fractional rate divider for fles
SYSCOM_FLEXFRGACTRL One 77 7700FF (e 777700FF Fractional rate divider for fles
SYSCOM_FLEXFRGSCTRL O TTTT00FF (e 7777006 Fractional rate divider for fles
SYSCOM FLEXFRGECTRL One TTTT00FF (e 777 700FF Fractional rate divider for flex ¥
>

Figure 18. Registers view

The Registers view contains several items.

Table 14. Registers view

Item Description

Peripheral filter drop-down list

List the registers only for the selected peripheral. Select all
to list registers for all the peripherals.
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Table 14. Registers view...continued

Item Description

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 15. Color highlighting styles

Color Description

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

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.

2.9 Log view

The Log view shows user-specific information about 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.

5] Log ¢ = 0

Filter: | All w | | All v

Sep 15, 2025 2:12:06 PM INFO: Working offline: false

Sep 135, 2025 212:24 PM INFO: Recpen the MEX configuration: Chnxpled_blinky'led_blinky.mesx

Sep 15, 2025 2:12:36 PM Pins WARMIMNG: Loading a configuration: The Pins tocl content to load was created using a
different version of the processor data - 0.2509.40. Check that the generated code may be different.

Sep 15, 2025 2:12:59 PM INFO: Loading MK22FMN51 2xxx 12 (MKZ2ZFN512VLH12), SDK ksdk2 0, data version 0.2509.50

Figure 19. Log view

3 Pins Tool

The Pins tool is an easy-to-use tool for configuring device pins. The Pins tool software helps create, inspect,
and modify any element of pin configuration and device muxing.
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Pins - MIMX959600d.mex (MIMX9596000xN, Cortex-M33)

- a8 x

File Edt Tools Pins Views Help

# & [ pdsteCode ~ [ ‘Functional Group |BOARD InitPins Rl A= @&t w YU

Eeins X @ M ps e = = O s Package [Pins Bottom] X & QQoOEEE#E =0 4o X [2) Code Preview [ Registers =5
ion - General Info

BEDO W W [e[ee & 6 2ypefitertet i

Pin  Pinname Label Identifier  GPIO FLEXIO Leut | e

Xar st MIMXSSSGAVZIN

Xec1  wosipip Core . iz

DEr  DsiDop ore: Cortex

SDK Version: ksdk2_0

P GITESE ]
X1 DRAM_DQSD.CB
XL Dram_DQIZE
XNt praMDQIS B
Rt DRAM_DQI0B

> Project

Configures pi ruting, inclacing funcional & cedicl pin propertes, volage/ponwet i, and ru-ime i
configuration,

~ Generated code
[
[2] board\pin_mux.dts
[2] board\pin_mux.h

~ Functional groups

- M BOARD InitPins )
v Other tools
" o FECEEEEEEEE R EE R EE T EEE TP EELEE T EEET e I II
£ Routing Details B=8 .
Pypefiterion @®©a @3 © © ©
Routing Details for BOARDntPins 0 (@
* Periphersl  Signl Ar.. Routed pin... Label ldentifier  Powergroup Direction  Software .. APClockb.. DomsinAc.. SsfeMode.. Schmitttri. OpenDrai. i Problems X Y==
type filter text
Level Resource Issue Origin Targ
Uy Warning  EXT.ext_clk1 'EXT_CLK1" (Pins tool id: EXT.ext_cl... Clocks:BOARD_BootClockRUN Pins

Figure 20. Pins tool

3.1 Pins routing principle

The Pins tool is designed to configure routing peripheral signals either to pins or to internal signals.
This routing configuration can be done in the following views:

* Pins

* Peripheral Signals
* Package

* Routing Details

The following two sections describe the two methods you can use to define the routing path.

3.1.1 Beginning with pin/internal signal selection

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

1. Select the pin/internal signal (Routed pin/signal).
2. Select one of the available Peripherals.
3. For the selected peripheral, select one of the available Signals.
Items in Peripheral column in Routing Details view have the following symbols:
¢ An exclamation mark and default text color indicate that the item selection can cause a register conflict, or
the item does not support the selected signal.
¢ An exclamation mark and gray text color indicate that the item cannot be routed to the selected pin/
internal signal. The item is available for a different pin/internal signal that uses the same signal.
Note: In the Pins view and the Package view, you can configure only pins and not internal signals.
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3.1.2 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.

IMXUG

Routing the signal from the output of an internal peripheral (A) into the input of another internal peripheral

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 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 Arrow Routed pin/signal Label Identifier Direction GPIO in
| ~E B n/a n/a n/a n/a

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

Figure 21. Selecting the peripheral (B)

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

Routing Details for BOARD.. o0

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

ANB, 4 ~

ANB, 5

ANB, 6

ANB, 7

SYNC, A

SY“C'@@

VDDA

Figure 22. Selecting the input node (B)

d. Select the output signal of peripheral A from the drop-down list in the Routed pin/signal column.
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Routing Details for BOARD.. o0

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO in

® ADC SYNC, A 9 ~ n/a n/a n/a n/a
EVTG3_OUTA ~
EVTG3_OUTB

PITO_SYNC_OUT
PIT1_SYNC_OUT
PWMAD_MUX_TRIGO
PWMAO_MUX_TRIG1

PWMAO_OUT TRIGO PWMAD mux trigger 0 (XBARA input 20)
PWMAD OUT TRIGT GPEE

Figure 23. Selecting the output signal

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

Routing Details for BOARD.. oo

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO in
R Aoc SYNC, A PWMAQ MUX T.. n/a n/a Input n/a

Figure 24. Result

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 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 an example):

a. Add a row in the Routing Details view.

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

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User guide Rev. 19.0 — 17 September 2026 Document feedback
31/208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

Routing Details for BOARD.. oo

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

Figure 25. 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

# Peripheral Signal Ar.. Routed ..
® vig © A i
EVTGO, A ~
EVTGO, B
cvieo . |EVTG Input A
EVTGO, D
EVTGO_OUT, A
EVTGO_OUT, B
EVTG1, A
EVTG1, B
EVTG1, C
EVIG1, D
EVTG1_OUT, A
EVIG1_OUT, B w

Figure 26. Selecting the input node (B)

d. Select the XB_IN pin from the drop-down list in the Routed pin/signal column.
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Routing Details for BOARD... G lX)

# Peripheral Signal Ar.. Routed.. Label Identifier Direction GPIO init.. GPIOint.. Slewrate Opendr.. Drive str..
EVTG g 2 ~ nfa n/a n/a n/a n/a na n/a n/a
[72] GPIOES/PWME_2B/PWMA_FAULTO/XB_OUTS -~

[73] GPIOES/PWMB_2A/PWMA_FAULT1/XB_OUTY
[55] GPIOFQ/XB_IN6/TB2/SCLK1

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

[45] GPIOF11/TXDO/XB_IN11

[46] GPIOF15/RXDO/XB_IN10

[60] GPIOF2/SCL1/XB_OUTE/MISO1

[61] GPIOF3/SDA1/XB_OUT7/MOSI1

[62] GPIOF4/TXD1/XB_OUTS/PWMA_DX/PWMA_FAULTE

[63] GPIOF5/RXD1/XB_OUT9/PWMA_TX/PWMA_FAULTY ]

Figure 27. Selecting the pin

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

Routing Details for BOARD.. oo

# Peripheral Signal Ar.. Routed pin/signal

L LLCEENCVESN

Figure 28. Result

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

3. Routing the signal from internal peripheral (A) output to a pin via inter-peripheral crossbar
Note: Only if a crossbar switch is present.
The signal leads from 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_OUT4 used as
an example):
a. Add a row in the Routing Details view.
b. Select peripheral A from the drop-down list in the Peripheral column.
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Routing Details for BOARD.. oo

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

Figure 29. Selecting the peripheral (A)

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

Routing Details for BOARD... 1 [€D €3
# Peripheral Signal Ar.. Routed.. Label Identifier Direc
a

m EVTG - g n/a n/a n/a
EVTGO, A ~
EVTGO, B

EVTGO, C

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

EVTG1, B

EVTG1, C

EVTG1, D
EVTG1_OUT, A
EVTG1_OUT, B ~

Figure 30. 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 |03

# Peripheral Signal Ar.. Routed.. Label Identifier Direction GPIO init.. GPIOint.. Slev
EVTG EVTGO_... “ A n/a n/a n/a n/a n/a n/a
[37] GPIOA1T1/CMPC_O/XB_IN9/XB_OUT10/USB_SOFOUT ~

[54] GPIOC10/MOSI0/XB_INS/MISO0/XB_0UT9
[87] GPIOC14/SDAQ/XB_OUT4/PWMA_FAULT4
[88] | GPIOC pin 14;12C0 Serial Data Line;XBAR output 4;PWM fault input 4
[50] 2 i X

[53] GPIOCY/SCLKO/XB_IN4/TXDO/XB_OUT8
[10] GPIOD5/RXD2/XB_IN5/XB_OUT9

Figure 31. Selecting the pin

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

Routing Details for BOARD.. oo

# Signal Ar.. Routed pin/signal

# Peripheral
L EUCEENNUCER

Figure 32. Result

Note: In this example, GPIOC14 is multiplexed with XB_OUT4, SDA of 12C0 and fault4 of eFlexPWMA. In
this case, the tool automatically configures 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.

. Simultaneous routing >

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

CMPT:IMN,4 -= [18] ADCT_SE4/CMP1_INS/DACD_OUT/PTESO/FTMO_CH3/FTM_CLKIMT
DACR:OUT -= [18] ADCT_SE4/CMP1_IN4/DACD_OUT/PTESO/FTMO_CH3/FTM_CLKIMT

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

Yes

Figure 33. Simultaneous routing

3.2 Example usage

This section lists the steps to create an example pin configuration for use in a user project.

In this example, three pins (UART4_TX, UART4_RX and GPIO_2) routed on an MCIMX6Q-SDB-REV-B board
are reconfigured to match changed (for example, customer modified) board design which is using UART4 pins
instead of UART3 ones and must re-route and/or adjust electrical properties for a red LED pin, so then the tool
generates files with application modifying the default board configuration.

1. Create new configuration for MCIMX6Q-SDB-REV-B board.

IMXUG
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@ Start development ?@

Create a new configuration

Tip: To apply existing board configuration, import it using the command File = Irnport

Select Processor/Board

MCIMEEQ

4 Boards
MCIMKB-50B-REV-B
4 Processors
4 1.MX6Quad
MCIMEE Qe T
M CIMEE ChocZ K

Figure 34. Create a new configuration

2. After the tool opens, select the functional group ‘init_uart_pins’ in the toolbar drop-down to show Routed
Pins for the created configuration.

Functional Group | init_uart_pins ~ F B :

Figure 35. Select function

3. To change the original RX/TX pins routing from UART3 to UART4, you must change the configuration in the
Peripheral and Route to columns of the Routed Pins view for the init_uart_pins selection and change the
pins configuration to re-route the RX/TX pins.

Q Routed Pins = R
tvpe filber text
Routed Pins for init_uart_pins 4 Lﬂl m} b
& Penpheral Signal Route to Label Identifier Power group Direction Software Input
nM3 UARTL rd_miux CSH0_DATIL LUARTL_RX/TP27 UART1_RXD 15 Input Ob: Disabled
M1 UARTL tod_nmwe CSI0_DATIO UART1_TX/TP28 UARTL_TXD L& Output b Disabled
L1 UARTS rod_nmwe C50_DAT13 C50_DATIZ n/a § L8 Input 0b( Disabled
B verTs ted_prse CSI0_DAT12 CSH_DATIZ nfa ’ I (LEV]  Owtput 0b0: Disabled
Figure 36. Routed Pins view

4. You can also adjust electrical properties configuration for these pins on the right side of the table in specific
property column selection.

5. To change the configuration of the red LED pin routed originally to GPIO_2 pad, select the functional group
‘init_gpio_pins’.

Functional Group | init_gpic_pins ~ B B :

Figure 37. Select function

6. Then use filtering in the Routed Pins view to search configuration for “USR_DEF_RED_LED” to display
simplified table content to easily modify current GPIO_2 pin routing selection.
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£ Routed Pins = O
USE_DEF_RED_LED
Routed Pins for init_gpio_pins 65 g] @:
& Penpheral Signal Route to Label Identifier Power group Dire
[TlGPIDl —gpie 7 GPI0Z KV ROWE/USK DEF RED LED/IS08ES]  USRDEF RED.ED  T/CC GRO AT et
Figure 38. Routed Pins view

7. You can then adjust either electrical properties or re-route the pin to a different one if required in your
modified design.

8. The Pins Tool automatically generates the source code of imx6q-board.dtsi, pin_mux.c, and pin_mux.h in
the Code Preview view on the right.
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A Overview Code Preview ¢ [Lf] Registers = O
pin_mux.c | pin_muz.h =1 ] Q @1 a e P vt~

/* clang-format off */

* TEXT BELOW IS USED AS SETTING FOR TOOLS FFFwwwsssssssssssss
9 !lglobalInfo

1@ product: Pins v16.@

11 processor: MIMXRTSS55

12 package _id: MIMXRTS95SFFOC

13 mcu_data: ksdk2 @

14 processor_version: 8.2412.28

15 * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR

18 */

17 /* clang-format on */

18

19 #include "fsl common.h”

28 #include "pin_mux.h”

21

2D % FUNCTTION %% koo o koo o o o

23 *

24 * Function Name : BOARD InitBootPins

25 * Description : Calls initialization functions.

25 *

28 void BOARD InitBootPins(void)

29 {

38 BOARD _InitPins();

31}

32

33 /* clang-format off */

34 /*

35 * TEXT BELOW IS USED AS SETTING FOR TOOLS **FwwFsFssssssmsssss

36 BOARD InitPins:

37 - options: {callFromInitBoot: 'true', coreID: cm33, enableCloc

38 - pin_list: []

39 * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR

a8 */

41 /* clang-format on */

4z 04
< >

Figure 39. Generated sources

9. You can now copy-paste the content of the source(s) to your application or IDE. Alternatively, you can
export the generated files. To export the files, click Export button on the right up corner of Code Preview
view or select the menu File > Export, in the Exportdialog expand the tree control for the Pins Tool and
select the Export Source Files option.

Note: Tool generated board-oriented device tree (DTS) DTSI file is only a snippet and not a full device tree
file content. There are just basic device tree elements, initial skeleton, and processor-specific “pinfunc.h”
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includes together with functional groups of fsl, pins = >...> content definitions which provide the initial
IOMUXC module configuration according to the tool Ul defined pin routing and functional configurations.
Content itself must be manually merged together with existing Linux BSP device tree file(s) to apply the
tool generated pins configuration. This tool also does not generate nor export processor-specific “pinfunc.h”
file that is containing definition of all supported DTS pin functional configuration macros. This file is not
purposely integrated within the tool output because it is a part of separate Linux BSP support package

deliverables.

3.3 User interface

The Pins tool consists of several views.

Pins - MIMX959600N.mex (MIMX9596000N, Cortex-M33)

File Edit Tools Pins Views Help
@ O [ UpdateCode v [2) ‘Functional Group | BOARD_InitPins

B Pins X [ Peripheral Signals @) Power Groups I Extemal User Si... I= Miscellaneous

BE80 ww eele ¥ &) Lypefitertat

LIRS

= O s Package [Pins Bottom] X i Expansion Header

QQONEEEHE =0

Pin
Xa
X

Label Identifier  GPIO FLEXIO

vsst
LVDS1_D1

P
P

DRAM_DTO
DRAM_CA1A

& Routing Details

Jy—

Lo
|

EEBONDONDBcOcEaDoRErEaeE0a000an

A R AR
B=8

Routing Details for BOARD_InitPins []

# Peripheral  Signal Ar... Routed pin... Label Identifier

Powergroup Direction  Softwareln.. APClockb.. DomainAc.. SafeMode .. Schmitttri.. Open Drai

Figure 40. Pins tool user interface

- o x

®mt a8
4 Overview X [2] Code Preview [ET] Registers =0
3 Configuration - General Info
~ Configuration - HW Info
Processor, MIMX9396x00N
Part number: MIMXSS96A/ZXN
Core: Cortex-M33
SDK Version: ksdk2.0
> Project

~ Pins

®_

v Generated code
[3] board\pin_mux.c
[2 boardvpin mux.dts

in routing, including functional & electrical pin properties, voltage/power rails, and run-time pin

[ boardpinmch

~ Functional groups
¥ BOARDInitPins

@A

~ Other tools

@

@ a

®

= Resource [
G Waming  EXText_clk.1

‘®

@

2 Proslems x

Y==&o

Origi

ssue rigin Targ
'EXT_CLKT (Pins ool id: EXT.ext_cl.. ClocksBOARD_BootClockRUN

Pins

3.3.1 Pins view

The Pins view shows all the pins in a table format.
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E Pins x [ Peripheral Signals *fl¢ External User Signals E Miscellaneous = O

280 © e ¥ |P1:;-'|::Efiltertext

Pin Pin name Label Identifier  GPIO FLEXCOMM SUPPLY CTIMER &
Al WSSO0 SUPPLY:V3S

B1  MIPI_DSI_DOP
01 MIPI_DSI_CLEMN

F1 PIO4_14/FC2_CT... GPIO:PIO4 14 FLEXCOMMZCT...

H1  PIO4_12/FC2_TX.. GRIO:PIO4 12 FLEXCOMMZTH...

K1 PIO1_4/FC5_TXD.. GPIGPIOT 4 FLEXCOMMSISTH..

M1 PIO1_7/FC5_RTS... GRIO:PIOT 7 FLEXCOMMS:RT... CTIMERD: CAPT
P1  PIOZ_28/USB1_P... GRIO:PIO2 28

T USB1_DM

U1 w5542 SUPPLY:V3S

A2 RICKIM

B2  VDD_AOCTIVE! SUPPLY:VDD A...

C2 MIPLDSL_DON
D2 MIPI_DSI_CLKP

F2  PIO4_17/FC2_55.. GRICPIO4 17 FLEXCOMMZSS...

G2  PIO4_13/FC2_RX.. GPIC:PIO4 13 FLEXCOMMZRX...

H2 PIO4_11/RC2_5C... GRIO:PIO4 11T FLEXCOMMZSCK

K2  PIO1_3/FC5_SCK.. GRIC:AIOT S FLEXCOMMESC..,

L2  PIO1_5/FC5_RX.. GPIC:RPIOTS  FLEXCOMMIRX..

M2 PIO2 /CLE... GRIO:PIO2 25

P2  PIOS 4/LCD_DS/ .. GPRIC:PIOS 4

RZ  PIOZ_11/500. V.., GPIC:PIOZ 1T FLEXCOMME:SS... CTIMERZ:MATE

T2 USB1_VBUS

U2 USB1_DP

B3 RICKOUT

C3 V554 SUPPLY:VES

Dz PMIC_MODED W
< >

Figure 41. 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 changes 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.
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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.

¥ Package [Pins Bottom] %’I QQOoNEE&E ~= 7

]
L
<)
]

PR R e e TR R e TR Pl R
B B ‘B @ ' § e B 'd B E B
B
H E B E E HE R R BN EERGBE
DA I I

)

)

8 '8 & § & & '& '8 & /'@ '3 & § B B a8 § & /B '3 @ [ B
<8 &
" E E E E E E N E NN EEEETHR
B |& [a & @ /3 |BE 8 "d /& &|

]
3 'R '@ 'a & '@ '3 '®B 8 _0_ 8 &/

8 a8 g e g R
H B B R B R BN
L8 PR e s s L E e
A B & ® & * = = ¢

P B R OB F .
|

MCIMREQTCVTOBAD - FCPBGA 624 package

Figure 42. Processor package

This view shows the package overview with pin locations. 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.
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* 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:

Table 16. Toolbar icons

Icon Description

Q Zoom in package image.

Q Zoom out package image.
Rotate package image.

0 p g g

Show pins as seen from the bottom. This option is available
on BGA packages only.

Show pins as seen from the top. This option is available on
BGA packages only.

EHE

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

Switch package.

Package legend.

D) 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 icon launches Switch package for the Processor.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback
42208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

{&| Switch package for the Processor O >

Awailable Processor Packages

MIMXET1052DVIEE - MAPBGA 196 package
MIMKRT1052CVI5E - MAPBGA 196 package
MIMXRT1032CVLEE - MAPBGA 196 package
MIMERT1052DVLEE - MAPBGA 196 package

Please note that changing processor or package will result in configuration
changes (settings changed or deleted) in case the new package/processor
doesn't provide the same resources (e.g. pins/clocks/peripherals).

Figure 43. Switch package

The Switch package for the Processor window shows a list of available processor packages, showing the
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 17. Peripheral Signals view

Color code Status
. Error
. Configured

Not configured

E Warning
7

Dedicated: Device is routed by default and has no impact on
the generated code.
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Pins [ Peripheral Signals ﬂ Power Groups  *[l¢ External User Signals = B8

80 wmw |elele % 6| ypefiertet

[ ] san ~

[ ] saz2

[ ] saR

[ ] sa

[ ] semc

[ ] snvs

[ ] spoIF

[ | sRe

w [ suppLY

DCDC_GND, 0 - [K6] DCDC_GNDO
DCDC_GND, 1- [L6] DCDC_GND1
DCDC_IN, 0- [M5] DCDC_INO
DCDC_IN, 1- [N5] DCDC_INT
DCDC_IN_Q - [L5] DEDC_IN_Q
DCDC_LP, 0- [T3] DCDC_LPO
DCDC_LP, 1- [U3] DCDC_LP1
DCDC_PSWITCH - [P3] DCDC_PSWITCH
NVCC_SD1 - [D14] NVCC_SD1
TEST_MODE - [T11] TEST_MODE
VDD_SNVS_IN - [U12] VDD_SNVS_IN
VDD_SOC_IN, 0 - [H8] VDD_SOC_INO
VDD_SOC_IN, 1- [18] VDD_SOC_INT
VDD_SOC_IN, 2 - [H9] VDD_SOC_IN2
VDD_SOC_IN, 3 - [/9] VDD_SOC_IN3
VDD_SOC_IN, 4 - [H10] VDD_SOC_IN4
VDD_SOC_IN, 5 - [410] VDD_SOC_IN5
VDD_SOC_IN, & - [K10] VDD_SOC_ING
VDDA_ADC_3P3 - [/13] VDDA_ADC_3P3
VSs, 0 - [A1] VS50

[+ VS8, 1- [UT] V551 v
< >

Figure 44. Peripheral Signals view

Use the checkbox to route/unroute the pins.

To highlight the pin/routing configuration for 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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(&] peripheral GPIO3 O X

All GPIO3 signals for routing:

] gpio_ia, 00 - [N22] NAND_ALE: routed by default ~
[ |gpio_io, 01 - [N24] NAND_CEO_B; routed by default

[ |gpio_io, 02 - [P27] NAND_CE1_B; routed by default

[ |gpio_io, 03 - [M27] NAND_CEZ2_B; routed by default

[ |gpio_io, 04 - [L27] NAND_CE3_B; routed by default

[ |gpio_io, 05 - [K27] NAND_CLE routed by default

| |gpio_io, 06 - [P23] NAND_DATAOU:; routed by default
| |gpio_io, 07 - [K24] NAND_DATAOT; routed by default
| |gpio_io, 08 - [K23] NAND_DATAOZ: routed by default
[ |gpio_io, 09 - [N23] NAND_DATAO3: routed by default
[ |gpio_io, 10 - [M26] NAND_DATAO4; routed by default
[ |gpio_io, 11 - [L26] NAND_DATAOS; routed by default

[ |gpio_io, 12 - [K26] NAND_DATAOE; routed by default
[ |gpio_io, 13 - [N26] NAND_DATAO7: routed by default
[ |gpio_io, 14 - [R22] NAND_DQS; routed by default

[ |gpio_io, 15 - [N27] NAND_RE_B; routed by default

[ |gpio_io, 16 - [P26] NAND_READY _B; routed by default
[ |gpio_io, 17 - [R26] NAND_WE_B; routed by default

| |gpio_io, 18 - [R27] NAND_WP_B; routed by default

[ |gpio_io, 19 - [AB15] SAI5_RXFS: routed by default

| |gpio_io, 20 - [AC15] SAI5_RXC; routed by default v

Route All | | Unroute All

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

Done

Figure 45. Select signals dialog

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.
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Show pins with input signals

Show pins with Show pins with
digital signals output signals

Show pins with

Show pins with
input/output signals

analog signals
Show only pins with

Show pins not routed interrupt capability
) . Show pins with low leakage power mode
Show dedicated pins _I I wake-up capability

Showroutedpins === & & [ | W W @ & & '

Figure 46. Filtering controls

Type any text to search across the table/tree. It searches for the pins/peripheral signals containing the specified
text. You can also use wildcards “*” and “?” to filter results. Use “space” to search for multiple strings at the
same time.

3.3.3.2 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 already routed.

£ Routing Details B=8

|5igna|s‘ ‘/0 type filter text
Routing Details for M... [+ (%] v

# Peripheral  Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state GPIO interrupt  Slew rate  Opendrain Drive strength Pull select Pull enable Passive filter |
Bl roco vauH (I7)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] ADCO_SE7b  J2[8] GND Input n/a n/a Fast Disabled Low Pulldown  Disabled Disabled [}
< >

Figure 47. 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, the tool also searches full pin names and displays 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.
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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.

The gray background indicates read-only items.

3.3.3.3 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 a maximum length of 128 characters; submitting an empty label also deletes the
identifier
— 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. Available only if the pin direction is set to output.
— GPIO interrupt - Configuration of interrupt request for the pin. 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 if it is necessary for proper routing of the pin or internal signal
to the 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. Italic font indicates this state. 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
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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, 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:

* 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,
change the configuration of one of the pins or internal signals.

* 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 tool can ignore the property.

* The user must set the property. 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.

3.3.3.4 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 or update the Labels and Identifier columns visibility, select Edit > Preferences from the Menu bar,
and select the Show pin label & identifier table columns (Pins tool) checkbox.

E Routing Details = O

‘SignalsH,o type filter text
Routing Details for init_... [+ 0] v

# Peripheral Signal Arrow Routed pin/signal Label Identifier Power group Direction Pull Resistors Enable Field Control 10 ports PS Open Drain Enable Field *
BE&l enert enetmac [AC27]ENETMDC  ENETMDC , XN ~ Output 0b0: Disabled 0b0: Disabled 0b0: Disabled
AB27 ENET1 enet_mdio [AB27] ENET_MDIO ENET_MDIO |ENET_MDC Input/Output  0b0: Disabled 0b0: Disabled 0b0: Disabled
AF25 ENET1 enet_rgmii_td, 3 [AF25] ENET_TD3 ENET_TD3 Not SDEC‘ Pin identifier used for #define code generation|abled 0b0: Disabled 0b0: Disabled
AG25 ENET1 enet_rgmii_td, 2 [AG25] ENET_TD2 ENET_TD2 ENET_TD2 Output 0b0: Disabled 0b0: Disabled 0b0: Disabled
AF26  ENET1 enet_rgmii_td, 1 [AF26] ENET_TD1 ENET_TD1 ENET_TD1 QOutput 0b0: Disabled 0b0: Disabled 0b0: Disabled
AG26 ENET1 enet_rgmii_td, 0 [AG26] ENET_TDO ENET_TDO ENET_TDO Output 0b0: Disabled 0b0: Disabled 0b0: Disabled v

<

Figure 48. Labels and Identifiers

The pin identifier generates 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.

1 Lol FLALLR
BMr  cpioar SPDIF_OUT/PCIE_RST_B/JS04[40] PCIE_RST_B
Mn  crio2 KEY_ROW6/USR_DEF_RED_LED/J508[35]
Ut LVDS0_TX0_P
Vi LVDS0_TX2_P
Figure 49. Pin identifier
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In this case, you can select from available values if the pin is routed. See the Identifier column in the Routing
Details view.

Routed Pins for init_gpic_pins 72

# Peripheral Signal Route to Label Identifier Pov

T GPIOL gpio, 2 GPIO_2 KEY_ROW6/USR_DEF_RED_LED/J508[35] - NV
USR_DEF_RED_LED
KEY_ROW

Mot Specified

Figure 50. Identifier in Routing Details table

A check verifies whether the generated defines are duplicated in the pin mux.h file. These duplications are
indicated in the identifier column as errors.

* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS

Routed Pins for init_gpio_pins 72

k2 Peripheral Signal Route to Label Identifier . - -
#include “pin_mux.h
T4  GPIOL gpic, 1 GPIO_1 KEY_ROWS/USR_DEF_GRN_LED/)508[81] Mot Specified
ESl sriot gpio, 2 GRID.2 KEY_ROWG/USR_DEF_RED_LED/I508[35] RJKEY ROW| - .o B B B
RS GPIOL gpio, 4 GPIO_4 KEY_COL7/KEY_VOL_UP/J508[58] ¥ KEV_ROW J;!I::Edf;;s;'_‘ﬁ:“i A5 SETTING FOR TOOLs mremsmmsmmmmmmsmmammssss
Ré  GPIOL gpie, 5 GPIOS KEV_ROWT/KEY_VOL_DN/J508(27] usl Pin identifier used for #define code generation. Use Pins view table to define it.
A7l GPIOL gpio, 16 SD1_DATO CSI_PWN No
B2 GPIOL gpic, 18 SD1_CMD ACCLINTIN ACCL| ERRORS: ) . o . o ¢
C20 GPIOL gpio, 17 SD1_DATL CSI0_RST_B 50| ::::::re;}lt\ef(lsr is duplicated in function(s) init_gpic_pins. This can lead to duplicated #defines in the generated E
E19 GPIOL gpio, 19 SD1_DAT2 CSLPWN CSLPVrr - S ol b ol (4 har e\ 0 1 G - B Voo 0.0 B S =L B &
@ T2 GPIOL gpio, 9 GPIO_9 KEY_COL6/MICROPHOMNE_DET/J508[56] q(EVﬁR[}W * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS
D20 GPIOL gpic, 20 SD1_CLK CSLRST B CSLRST B K
‘W23 GPIOL gpic, 24 EMET_RX_ER USB_OTG_ID USB_OTG_ID

Figure 51. Identifier errors

By typing a text into the Identifier column, you can define a new identifier for the pin. The identifier 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 @
. Mame: init_gpio_pins
Functicnal groups S;tgp ;p g "
customn #define prefix
P init_audmux_pins i
P init_can_pins Prefise GPIO_PINS_
[ init_gpio_pins T Cortex-A9 (Core £0) -
P init_ccm_pins -
. Description: ] i i i i i -
E init ecsoi pins P Configures pin routing and cptionally pin electrical features,

Figure 52. Pins macros prefix

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

3.3.4 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 ﬂ Expansion Header = 5
Labels | Expansion header v |&) € | Header | LPCXpresso V3 (Arduine compatible) v €D €3 E D || |°
.
Dis  NE
L} DIt NG
NE  NE EE TR 31|
NE  NC GND PR
NG NG D13 PIT[O
We  aav D1z PiI[Ig
NE  RESET [TRRITIT
NE EEL DI PIIpIg
NC a pa  PiI[g
NG GND D8 PITEQ
Expansion Header: LPCXpresso V3 (Arduino compatible)

NE  GND
07 g

NE
D6 PiE[g

'

D5 Pigg

WC  AD
DH-LE.. PIEH

WE Al
D3LE.. PIE[IQ

Ne A2
D2 P[]

pigE A3
D1 PiEg

Plog Ak
Do PiE[g

Plo[Y] A5
Pig[IT PiBHY
PiE[ig P18EQ

Figure 53. Expansion header

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 Views > Expansion Header from the Toolbar.
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 Ex ion Connector
E akout Boar C

Freedom Header (Arduine compatible)
LPCXpresso V3 (Arduine compatible)
C1 connector| LPCXpresso W3 Mirrored (Arduine compatible)
mikroBLIS(TI)

Prmod(Th)

Arduino Header

Connectors

QK Cancel

Figure 54. Adding new expansion header

. Name the header and map the connectors.

& Add New Expansion Header *

Header name: | Example

Header type: | Arduino Header W

Connectors mapping

C1 connector: |A

C3 connector; | C

|
C2 connector: | B |
|
|

C4 connector: | Dl

Figure 55. Adding new expansion header

5. Select OK.

Expansion Header view now displays the connector layout. Hover over a pin to display additional
information. Right-click the pin to display a shortcut menu of additional options.
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4 Package :LF Expansion Header = B8

Labels Q Q | Header | LPCXpresse V3 (Arduino compatible) w |° Q % id 3 || Mo expansion board is selected |° Q @

Connector Pin: P16[4]
Mot connected

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

Expansion Header: LPCXpresso V3 (Arduine compatible)

Figure 56. Expansion header

6. To map the header pin to a 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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£ Package i

Labels | Expansion header v Q Q | Header | LPCXpresso V3 (Arduino compatible) 0 @ @ id 3 ||

NC

NC

NC

NC

NC

NG

NC

NC

NC

NG

NC

NC

NC

CE ]

Piag

Pa

Expansion Header x

|©

.

D15 NC

ST T

NE 3x PNE

PIB[q GND FITE
n Connector pin: P16[4]

33

RESE

EE

2

GN
Pin label: U20[4]/5D0_CLK

Connector pin is connected to:

Default (after reset) routing and dedicated signals:

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

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

Processor Pin No.: 6, PIO0_7/FC3_RTS_SCL_SSEL1/SD0_CLK/FC5_SCK/FC1_SCK/SECURE_GPIOO0_7
General purpose |10 Port 0 pin T;FLEXCOMM3 Request To Send output for the USART, SCL input/output for the 12,
Slave Select 1 input or cutput for the 5P, depends on the selected function,;S0/SDI0/MMC clock; FLEXCOMM3
Clock input or cutput for the USART function in synchroncus medes, for the SP1 function, for the 125 function (if
present);FLEXCOMMI Clock input or output for the USART function in synchronous modes, for the 5P function,
for the 125 function (if present).;5ecure general purpose 10 Port 0 pin 7

Al

Al

Figure 57. Connected pin

DU-LE...

DFLE...

01

oo

PIB[IT]

LA |

PIEE

P1B[I0

ri8[3

PIE[1q

P18[g

PIB[IE

P50

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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n Package ﬂ Expansion Header = "
Labels | Expansion header w @ Q | Header | LPCXpresso V3 (Arduino compatible) « o @ @ E» || |°
[
D15 NG
. D1k KC
NG HE aw PE

N ’% GND  P1IH

Connector pin: P16[4]

NC

Connector pin is connected to:
NE 3

Processor Pin No.: 6, PIO0_7/FC3_RTS_SCL_SSEL1/5D0_CLK/FC5_SCK/FC1_SCK/SECURE_GPIO0_T

General purpose 1O Port 0 pin 7,FLEXCOMM3 Request To Send output for the USART, S5CL input/output for the 12C,
Slave Select 1 input or cutput for the 5PI; depends on the selected function.;50/5DI0/MMC clock FLEXCOMM3
Clock input or cutput for the USART function in synchronous modes, for the 5Pl function, for the 125 function (if
present).:FLEXCOMMI Clock input or output for the USART function in synchronous modes, for the 5P function,
for the 125 function (if present].;Secure general purpose 1O Port 0 pin 7

NG Rl

m

NE

]

HE

"€ % Pin label: U20[4]/SD0_CLK

NE G
Default (after reset) routing and dedicated signals:
e n/fa:disabled - Disabled Pin; routed by default

. Pin is routed to signals:

DMARTRIG,O (PIO0_T] - Trigger scurce for DMAD channel 0; Digital; Input
NE Pin is routed in functions:

BOARD_InitDEBUG_UARTPins

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

D2 PiEp3
piop] A3

D1 P18[q
PiOE Ak

Do PiE[E
PIE[] A5

PIB[IT]  P1B[E

PIE[Y  P1SRY

Figure 58. 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
updates automatically. Pin connections between the header and the processor, and their labels, can be
locked to prevent 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.

3.3.4.1 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 then recommends adequate routing.

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

. 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 59. Apply expansion board

3. Click OK to apply the expansion board.

4. On the next page, choose whether to create a new functional group for the expansion board or modify an
existing one. If modifying, 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. To change
the route of a pin, click the pin cell in the Route column, select the signal in the Connector pin dialog, and

click Done.
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. Expansion Board Routing *
Expansion board: MikroE Tester click board
[v|iCreate new functional group: | MikroE_Tester_click_board_1
Select functional group: BOARD InitDEBUG_UARTPIns
Expansion board pins 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
NC CS gpio n/a (not connect.. Chip Select
MNC SCK 12¢c_clock n/a (not connect... SPI Clock
MNC SDO digital_out n/a (not connect.. SPI Data Out
MNC SDI digital_in n/a (not connect... SPI 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 R uart_rx n/a (not connect... UART Receive
MNC SCL 12¢c_clock n/a (not connect.. 12C Clock
MNC SDA digital_out n/a (not connect... 12C Data
5V 5V power_supply_5V n/a (external) Bower supply +5V
GND GND ground n/a (external) Ground
Populate identifiers for code: | Using expansion header names W
Apply Cancel
Figure 60. Expansion board routing

6. Choose how to populate identifiers for code. The 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.

3.3.5 Power groups

If your processor supports power groups, an additional tab appears next to Pins and Peripheral Signals.

Note: This feature is not supported for all devices.
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E Pins [ Peripheral Signals u Power Groups 3 *fle Extemnal User Signals = B8
| P type filter text

Power Group Mame  Voltage Level [V] )
{ ADC VREFH 0.0

DAC OUT 00 Powergroup 'ADC_VREFH'|

DCDC_ANA 0.0

DCDC_AMA_SEMSE 0.0

DCDC_DIG 0.0

DCDC_DIG_SEMNSE 0.0

DCDC_GMND 0.0

DCDC_IM 0.0

DCDC_IN_C 0.0

DCDC_ LN 0.0

DCDC_LP 0.0

DCDC_MODE 0.0

DCDC_PSWITCH 0.0

MNYCC_DISPT 0.0

MVCC_DISP2 0.0

MVCC_EMCT 0.0

MNVCC_EMC2 0.0

MVCC_GRIO 0.0

MNVCC_LPSR 0.0

MVCC_5M 0.0

MVCC_5D2 0.0

MNVCC_SMVS 0.0

YDDA_IPD 0.0

VDDA_TPE_IMN 0.0

VDDA_ADC_1PE 0.0

VDDA_ADC_3P3 0.0

VDD_LPSR_ANA 0.0

VDD LPSR DIG 0.0 M

Figure 61. Selecting power group

3.3.6 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.
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E Pins [ Peripheral Signals # Power Groups ¢ External User Signals = B
[+ W v|}:*1:;.-';.7&fiItErtr;xt

0 Connected pins Description

signal 1 [B1] GPIO_EMC_13 User description

signal 2 [C1] GPIO_EMC_21

Figure 62. 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.

FF Pins Peripheral Signals & Power Groups ¢ External User Signals ¢ = 0B
O E-[»
0] Connected pins Description
i L Add column
signal 1 [B1] GPIO_EMC_13 User description
signal 2 [C1] GRIO_EMC_21 FelongEl

Rename column

Figure 63. External User Signals header context menu

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

™ Pins Peripheral Signals f Power Groups *ll¢ External User Signals = 0
00 8-~

o Add Routed Pins

signal 1 Routing Details Calumns ion

signal 2 [C1] GPIO_EMC_21

Figure 64. External User Signals view

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 are
displayed in the table. Those columns are read-only and they always reflect actual values in the Routing
Details view for all functional groups.
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&/ Routing Details Columns *

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

#
P‘eripheral

:Signal

:Armw
:Rnuted pin/signal

| |Label

[W]Identifier

: :F'n:nwergrn:nup
:Directiun
:Su:ufm'arelnput On Field
| APC lock bits

[ :D::umain Access Field

Safe Maode Contral

. :Schmitttrigger Field
:Gpen Drrain Enable Field
|Pull Down Config. Field
|Pull Up Field
|Slew Rate Field
:Drive Strength Field

Done
Figure 65. Routing Details columns dialog
E Pins [4A] Peripheral Signals H Power Groups *[¢ External User Signals 3¢ = B
ODH vl,ﬂt;.-'pefiltert&xt
] Connected pins Description Direction Pull/Keeper select  Drive strength
signal 1 [B1] GPIO_EMC_13 User description Output Keeper RO/&
signal 2 [C1] GPIO_EMC_21 Input; Qutput Keeper R RO/3: RO/B

Figure 66. Routing Details table

When needed, External User Signals can also be exported to CSV and then imported to another configuration.
Merging of signals is not supported, so when signals are defined for the configuration, imported signals replace
them.

3.3.7 Miscellaneous view

This view contains Generate extended information into the header file (previously located in Configuration
preferences) and possible processor specific settings.
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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 the Automatically select property value for a new routing option is set, the after-reset state is
explicitly set for every electrical property of a new routing.

3.3.8 Functions

Functions group a set of routed pins and generate code for the configuration in a function that the application
can then call.

The tool allows you to create multiple functions to configure pin muxing.

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
peripherals for the selected function. Pins and peripherals for other functions appear with light transparency and
cannot be configured until you switch to that function.

3.3.9 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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Unallocated i
peripheral Peripheral
All od with error
ocat
. Highlighted
peripheral .
peripheral
Figure 67. Highlighting and color coding
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Unrouted pin

Pin with error

Routed pin

Highlighted pin

Figure 68. BGA package on pins side

2 m w a rom

MCIMABQTCVTOSAD - FCPBGA 624 package

"w

]

2

E Routed Pins = g
type filter text
Routed Pins for init_ecspi_pins 7 [v]
# Peripheral Signal Route to Label Identifier Power group Direction Software Input Or
U7 ECSPI miso KEY COL1  CSPIL_MISO SPLIN NVCC GPIO (33V)  Input/Output Ob0: Disabled
V6  ECSPH mosi KEY_ROWD  CSPIL_MOSI SPLOUT NVCC_GPIO (33V)  Input/Output  Ob0: Disabled
W5 ECSPIL sclk KEY COLO  CSPIL_CLK SPLCLK NVCC GPIO (33V)  Input/Output Ob0: Disabled
@Us ECSPL ss0 FREV.ROWA — CsPn_cso EEIESI 1vvCC GPIO (3.3V)  Output 0b0: Disabled
@US UARTS md_mux  CKEVLROWD | fcsen_cso EBelESII vvCe GPIO (3.3V)  input Ob0: Disabled
EBEs® P nNANDFDO  |sD3.CD_B/S07[14] SD3_CDE n/a 0b0: Disabled
o ___ n/a n/a n/a
Pins not configur ed Conflicting pins
4 L 3

Figure 69. Pins conflicts
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# Peripheral Signal Route to Label Identifier Direction Slew rate
%33 GPIOE GPIO, 26 PTE26 J2[11/D12[4]/LEDRGB_GREEN ° Input Slow
R rvo CH, 0 FTMOCHO  J1[5] : Output Fast

Figure 70. Warnings

* 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.
e Peripherals / Pins view
— The peripheral and pin behave as described above.

3.4 Errors and warnings

The Pins Tool checks for any conflict in the routing and also for errors in the configuration. The Pins Tool checks
routing conflicts 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.

El Routed Pins =8

|tyae filter text

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

# Peripheral Signal Route to Label Identifier Direction GPIO initial state Maode Slew rate  Invert Open drain |
3. FLEXCOMMO RXD_SDA_MOSI_DATA FCO_RXD_SDA_MOSI_DATA  P17[171/P24[11/PIO1_5_GPIO.. n/a Not Specified n/a Inactive  Standard Disabled Disabled
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. PMC VREFINPUT_1 VDDA VDDA _TARGET n/a Input n/a n/a n/a nfa n/a !
9. USBFSH USB_VDD USBO_3v3 VDD_TARGET 3.3 n/a Input n/a n/a n/a n/a n/a !
@ 2. CTIMER3 mCAPTURE‘ 3 mCT,INPW 0 U14[12)/SWO_TRGT Mot Specified input n/a inactive Standard  Disabled  Disabled ]
@ 1. CTIMER3 CAPTURE 3 CT NP4 P19[2]/P23[1]/ADCO_N n/a Input nfa Inactive  Standard  Disabled  Disabled |
< >

Figure 71. 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.
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Routed Pins for PinsFunc 1

# Peripheral Signal Route to Label Identifier Power group
_ ECSPIL N .. |Name of the pin or internal signal.

ERRORS:

Unassigned pin

Figure 72. 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.

3.4.2 Power groups voltage level conflicts

The Pins tool provides information about possible voltage level conflicts when the peripheral signals routed
pins are configured from different power groups and the power groups have different voltage level value set in
Power groups view.

In case of a potential voltage level conflict, a warning is displayed - a useful feature for hardware board
designers.

Pinsin voltage-level conflict

Routed Pins for BOARD InitPins 5

S Peripheral Signal Route to Label Identifier Power group Direction Software Input On Field  Hyste
s M4 UARTS red_mux =" UARTS_RX UART_RXD NVCC _C5l (3.3V) Input Ob0: Disabled Obl: E
5 U6 UARTS ted_mux =" UARTS TX UART TXD NVCC GBI 5V1  Quiput Oh(: Disabled 1: E

KEY_ROWL.

Power group conflict in "UARTS", the following power group(f) use different voltage level: NVCC_CSI(item 'Route
te' on row ‘FM4-UARTS.med_mux'} |

Warﬁing Voltagelevel

Figure 73. Power group view

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 in the Code Preview view of the Pins 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 Set viewing style for source
differences. You can also disable highlighting altogether from the same dropdown menu. The Copy, Search,
Zoom-in, Zoom-out, and Export source features are available in the Code Preview view. You can also invoke
the search with 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.
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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.

Note: Code Preview view contains the Export button and possibility of exporting sources - link to export
wizard - Pins Tool > Export Source Files option-allowing export sources per used cores in multi-core enabled
configuration.

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 to generate appropriate function call.

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. If you change the pin where the signal is routed, the application still refers to the proper pin.

For example, when LED RED is specified as an identifier of a pin routed to PTB22, the following defines are
generated in 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 the function group prefix and the pin identifier. For more details, see
the Functional groups and Labels and identifiers sections.

To write to this GPIO pin in an application using the SDK driver (fsl_gpio.h), use the following code, which refers
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 the after-reset state. This option is specific to each
Functional group, allowing you 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, you can create a new functional group that routes default signals to pins and internal signals. The
functionality is available in Pins > Create Default Routing. There, you 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 is set. The electrical properties
of pins are set to their after-reset state.
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& Create the default routing et

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

Route; All routable itemns v

Functional group name:  SetDefaultRouting

[termns to the route: B Pins
@ Signals

Figure 74. Create the Default Routing

4 Clocks Tool

4.1 Features

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

* Inspect and modify element configurations on the clock path from the clock source up to the core/peripherals.
* Validate clock elements settings and calculate the resulting output clock frequencies.

* Modify the settings and provide 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.

* Find clock elements settings that fulfill given requirements for outputs.

» Register values define generation of C.

4.2 User interface overview

The Clocks tool is integrated and runs within the Tools framework.
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Clocks - MIMX9596x00N.mex (MIMX9596:000N, Cortex-M33) - a X
File Edit Tools Clocks Views Help

# & [ UpdateCode ~ [2) Functional Group | BOARD_BootClockRUN M- A=1e @t e eVe
B Clocks Table £}« Clocks Disgram X - @ Q B [0 B[ serchciementsinthediogam . w| = B @ Over.. x [ Cod [ Regi- I Detais (3Cloc.. dhMod. = 0

Run mode [RUN v | | VDD_SOC Voktage | Nominaldrive w
v Configuration - HW Info
! Processor: MIMX9596:000<N

it [z} SH o
e P

aruzn : [ LI -
|

cuckmson
cuoekssor
cuckron:
cuckroon
cuckroor
cuekors
cuckroor
cuckroon
cuekrson
cuckroomn

Part number: MIMX3S6AVZXN

Core: Cortex-M33
SDK Version: ksdk2_0

> Project

~ Clocks

Confgares he niaizaion ofth core, sstem, b, and
@ perphera ks,

~ Generated code
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Figure 75. User interface

4.2.1 Details view

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

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 &2 = O
T@adApD
Component Details: SYSCON
Name \cﬂlmivmue &
= Clock input M 16 MHz
Enable CLCKIN Enabled and clocked
XTAL32M Oscillator mod Mormal crystal oscillation moc
=132 MHz clock output Enabled and clocked
KTAL32MHz ... Frequency 16 MHz
=132 MHz clock output Disabled
Enable XO32..te Frequen
= Master clock input ]
MCLK PIN maode Input mode.
=IFRO_1TM
fro 1MHz clock output Disabled
PLU clock input ]
PLLO clock select CLKIN clock.
PLLT clock select
=IPLLO
PLLO Frequency 300 MHz
PLLO direct input enable Active
PLLO feedbac...divider by Active
Freguency m..ation deptl k = 0 (fractional mode)
Programmab..n frequenc Mss =512 (fm = 3.9 - 7.8 kHz)
Modulation ...orm contro no compensation
Modulation f..uency dith Fixed
PLLON_DIV @ /8 o
< Wik A e )
Figure 76. 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 and
highlight it 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.

4.2.2 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.
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Note: Information about which peripherals are consuming which output clock is available in the clock output
tooltip.

A Overview [c] Code Preview [If] Registers = Details |3 Clock Consum... 22| = O

Consumer Clocks Frequency &
v ADCO
Bus Interface Clock System_clock 150 MHz
Synchronous Function Clock System_clock 150 MHz
Asynchronous Function Clock  ASYNCADC clock
~ AMACTRL
Bus Interface Clock System_clock 150 MHz
~ CASPER
Bus Interface Clock System_clock 150 MHz
v CRC_ENGINE
Bus Interface Clock System_clock 150 MHz
~ CTIMERO
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMERO_clock
~ CTIMERT
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER _clock
v CTIMER2
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMERZ_clock
~ CTIMER3
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER3 clock
~ CTIMER4
Bus Interface Clock System_clock 150 MHz
Function Clock CTIMER4 _clock
~ DMAD v

Figure 77. Clock Consumers view

4.2.3 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 78. Clocks diagram

4.2.3.1 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.

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.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback
70/ 208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

RSTURCLK |t |_||F:R[:-w IEMH: 27 Hz
S
SLOW_IRCLK n

f2
/4 | gy | st
f8
/16
732 2 MHz
/64
F128

ZMHz
QECEEL

Figure 79. 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 | Available | Lock |1u‘a|ue | Ac..y |
SDHC clock input M 50 MHz

Figure 80. Floating view

4.2.3.2 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.

4.2.3.3 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.

The following are the clock model elements.
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* 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 [

: OsC

8 MHz

KTALD

Figure 81. Clock source

* Clocks selector (multiplexer) - Selects one input from multiple inputs and passes the signal to the output.

PLLFLLSEL

83.83... MHz

Figure 82. Clocks selector

* Prescaler - Divides or multiplies the frequency with a selectable or fixed ratio.

2 MHz
FCRDIV

12

Figure 83. Prescaler

* Frequency Locked Loop (FLL) - Multiplies an input frequency by a given factor.

83.33... MHz
= FLL

* 2060

Figure 84. Frequency Locked Loop

* Phase Locked Loop (PLL) - Contains a pre-divider and can therefore divide or multiply by a given value.

100 MHz
=1 PLL
112*25
Figure 85. Phase Locked Loop
* Clock gate - Stops the propagation of incoming signal.
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L

CLK_USB_EN

Figure 86. Clock gate

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

—> Core dock @100 MHz

Figure 87. Clock output

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

LPO (-

—

T

(=]
=
S
]
[
-

Figure 88. 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.

4.3 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 v "B

Figure 89. Default clock configuration
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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.

‘Run Mode RUN ~ |MCG Mode FEI (FLL Engaged Internal) -

Figure 90. 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
Systern Osc, ..pacity Load 0pF

Figure 91. External clock source configuration

Note: Some clock sources remain inactive even though the checkbox is checked. This is because clock source
functionality depends on other settings, such as power mode or additional enable/disable options. Hover over
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 setting rows in the settings tables
(clock sources, output, details, or individual).

Table 18. Setting states and markers
State/Style/Marker Icon Description

Error marker <} Indicates that there is an error in the
settings or something related to it. See
the tooltip of the setting for details.

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

Lock icon a Indicates that the settings (that may
be automatically adjusted by the tool)
are locked to prevent any automatic
adjustment. If a setting can be locked,
it is automatically locked when you
change the value. To add/remove the
lock manually, use the pop-up menu
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Table 18. Setting states and markers...continued

State/Style/Marker Icon Description

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 background 100 MHz Indicates that the field is directly or
indirectly changed by the previous user
action.

Gray text FCTRIM 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
“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.

BT S M+

Figure 92. Setting the core clock frequency

If the tool has reached the required frequency, it appears locked and is displayed as follows:

Core clock @ 100 MHz

Figure 93. Tool attains the required frequency

If the tool cannot reach the required frequency or another problem occurs, it is displayed as follows:

Core clock ﬂ = 100 MHz [83.88... MHz]

Figure 94. Tool encounters problem

The frequency value in square brackets [ ] indicates the value the tool uses in calculations, not the requested
value.
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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 the lock on the frequency, enabling the tool to change any valid value that satisfies
all other requirements, limits, and constraints.

* Find Near Valid Value - Finds a valid frequency near the specified value when the tool cannot reach 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.

— — — B
PLLZ (System) cutput

S A RS .

i PFD offset
D CLKOUT_SEL : Div
264 MHz ! NUM
o Enable CLKO1_CLK
: Edit settings on the path to: CLKO1_CLK |
E Edit all settings
I
.
.

Figure 95. Pop-up commands for outputs in the clocks table view

i
-;—# LEM alaek a7 LkH=

Unlock

Find Near Valid Value

Advanced resolver for LPO clock

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

Figure 96. Pop-up commands for outputs in the clocks diagram

4.7.1.1 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.
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MName | Lock |‘u’a|ue |Accuraq.r |
Core clock =] 21 MHz [2097... MHz] 5%

Figure 97. Frequency precision

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 to all
outputs using the signal from the same clock source. They identify dependencies and influences when the clock
source or elements on a shared clock path change.

Clock Sources Core clock 20.97... MH=z

Name | A Value i System clock 20.97... MHz
FAST_IRCLK 4 MHz 3 Bus clock 2097... MHz
SLOW_IRCLK 32.768 kHz FlexBus clock 20.97.. MHz
IRC48M Flash clock 10.48... MHz

Figure 98. Dependency arrows

4.9 Modular clock initialization

Some MCUSs support clock initialization per a clock module. In this case, there is a generated function
(InitClockModule ) that can be used to initialize clock modules separately. This function is also used by the
generated initialization function for the current functional group.

The usage of the module initialization function can be configured independently for each module via the
Modular Initialization view.

4.9.1 Modular Initialization view

This view is displayed only for MCUs that support modular initialization, as shown in Modular Initialization view.
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[ Code Preview [If) Registers i= Details & Modular Initialization X = B

Initialization | All initialization modes ¥ | Core | All cores ¥ | Reset filters B B

Name Initialization mode Core selection

+ LP_FlexComm 0 to 13 Initialized Cortex-M33 (Core #0)

+FRO 0 Init Initialized Cortex-M33 (Core #0)

=FRO 1 Init Initialized Cortex-M33 (Core #0)
FRO TRIM

Reference divider
FRO TUMER divided clock
FRO TUNER
FRO mode selector
DIv2
DIV3
DIVe
DIvVa
FRO MAX clock gate
FRO_MAX_CLK
FRO DIV2 clock gate
FRO_DIV2_CLK
FRO DIV3 clock gate
FRO_DIV3_CLK
FRO DIV6 clock gate
FRO_DIVe_CLK
FRO DIVE clock gate
FRO_DIVE_CLK

+ FRO 2 Init Initialized Cortex-M33 (Core #0)

Figure 99. Modular Initialization view

The view contains a table with an expandable list of all clock initialization modules on the MCU in the current
functional group. When you expand the modules using the expand/collapse icon on the left, a list of all clock
elements that are parts of the module appears. Double-click to see the Details view, where the double-clicked
element is focused and selected. This selection propagates to the clock diagram and other views.

The table has the following columns:
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* Name is the name of the clock module.
* Initialization mode shows how the initialization of the clock module is handled. The following values are
available:
— Initialized: the code of the initialization function for the module is generated and the module initialization
function is called from the functional group initialization function.
— Runtime: the code of the module is generated, but it is not called from the initialization function for this

functional group. Call the module initialization function (InitClockModule) for this module if needed
during the runtime.

— Custom: the initialization code for that module is not generated. The user must handle its initialization
completely.

* Core selection selects the core that is to handle the initialization of the clock module. As the clocks tool
generates independent files for each code, this influences in which file the code will be generated.

4.9.2 Details view

For supported MCUs, the Details view shows an additional Init Module column. See Details view extended with
Init Module column for details.

[€] Code Preview [I1) Registers i= Details X & Modular Initialization *"@aAD*=o0O
Path details: baseclk_sense
Name | C..| L‘ Value ‘ ALy | Init Module |
FRO1 operation mode Open loop
FRO TRIM 192 MHz FRO 1 Init[Initialized]
FRO mode selector FRO_TRIM FRO 1 Init[Initialized]
= DIV3 /3 FRO 1 Init[Initialized]
DIV3 Frequency 64 MHz FRO 1 Init[Initialized]
=IFRO1 DIV3 clock output Enabled FRO 1 Init[Initialized]

FRO DIV3 cl..te Frequenc 64 MHz FRO 1 Init[Initialized]
FRO_DIV3_CLK Frequency FRO 1 Init[Initialized]
VDD1_SENSE d..ck selectior FRO1 DIV3 LP_FlexComm 0 to 13[Initialized
baseclk_sense Frequency LP FlexComm 0 to 13[Initialized
baseclk_sense 64 MHz LP_FlexComm 0 ...3[Initialized]

Figure 100. Details view extended with Init Module column

The Init Module column displays the clock initialization module of the clock element in the corresponding row if
the element belongs to a module. The module name is followed by the value of the initialization mode in square
brackets. When the clock output is selected, all initialization modules that affect the clock element on the path to
the corresponding clock output are visible.

Double-click on an initialization module to switch to the Modular Initialization view where the module is
selected and expanded.

4.9.3 Clock diagram

To alert the user of the potential of non-initialized clock output, the tool shows a yellow marker next to the
affected clock output in the Clock Diagram. This marker highlights the clock elements on the path to the marked
clock output belonging to a clock module in a non-default initialization mode (runtime or custom). The tooltip
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of that clock output displays information about the initialization modules that are in the nondefault initialization
state. This feature can be seen in Yellow marker in clock diagram informing about nondefault initialization mode.

-+ @ § & @ B COMPUTE_MAIN_CLE ¥ = B [ cCode Preview [ Registers &= Details ffs Modular Initialization = a
Initialization Al initialization modes * | Core | All cores ¥ Reset fil
Mame | Initialization mode | Cove selection |
* LP_FlewComm 0 to 13 Custom Cortex-M33 (Core ¥0)
. 27RO 0 In Runtime | Cortex-M33 (Core #0)| |
mecli i« = FRO 1 Imit Initialized Cortex-M33 (Core #0)
= FRO 2 Init Initialized Cortex-M33 (Core #0)

D> basectk_empt 100 MMz
¥ —>baseclk dsp 64 MHz
:-.":l—bt:aieclk_com'x‘ B4 MHz

awdio_clk_cmpt |

CLOCK_ROOT COMPUTE_MAIN _ﬂj—#(,DHPUTF AN CLE EO Ll

’ C— COMPUTE MAIN CLK [typexclock éumut. id: COMPUTE_MAIM_CLE]
CLOCK_ROOT_DEP DsPCLy CPU clock of VDD2_COMP domain

CLOCK_ROOT_COMMOM_RAM rlj—bl:OMMUl
CLOCE_ROOT_COMPUTE_TPIU rD—'.‘,bCOMP_ﬂ
CLOCK_ROOT_XSPIO I'Ij—I}ISI"IlZ_H Some elements on the clock path belong to clock modules configured for runtime or
CLOCK_ROOT_XSPIO_DIVZ D' | custom initialization. Ensure that the following clock modules are initialized in runtime
when needed: FRO O Init, LP_FlexComm 010 13
ELOCK_ROOT_XSPIT LD HSPILF ya .
CLOCE_ROOT XSPI_DIVZ S X5P1_F 50 MHz
CLOCK_ROOT_SCT $C—L>5CT_FOLK 50 MEz
CLOCK_ROOT_UTICKD ﬂj—l}ul ICKO_FCLE 50 MHz

Figure 101. Yellow marker in clock diagram informing about nondefault initialization mode

4.10 Troubleshooting problems

Problems or conflicts may 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:

1. Requirements not satisfiable: Indicates that one or more locked frequency constraints exist for which the
tool cannot find a valid setting to satisfy those requirements.

2. Invalid settings or requirements: [element lisf] - 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. 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.

2. 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).

3. If you only want to enable a clock output, use the pop-up menu command Enable, which automatically finds
settings that provide a valid frequency on the clock output.

4. If the required clock output value cannot be satisfied, use the pop-up menu command “Advanced resolver
for {clock output}”.

5. If you can accept a frequency value close to the requested value but want to keep the clock selectors and
clock sources unchanged, right-click and from the pop-up menu select Clock output > Find near value.

6. 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.

7. If you cannot reach the values you need, use the diagram view to see the elements on the clock path
leading to the clock output you want to set. Check and adjust the settings of these elements manually in the
Details view.
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8. Remove locks by selecting Clocks > Unlock All Settings. If too many changes are required and conflicting,
reset the model to the default values and start from the beginning. To reset, select Clocks > Reset to
processor defaults.

4.11 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 appears 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.
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4 Overview [c] Code Preview x [17) Registers i= Details [} Clock Consumers = 0

clock_config.c | cleck_config.h Q Q Q B FZ h

1f$$$$$$3333333333333333333333333333333333333333333333333333333333333333333333333 .

2 * This file was generated by the MCUXpresso Config Tools. Any manual edits made
3 * will be overwritten if the respective MCUXpresso Config Tools is used to upda
T T e e LT
5/7%
B
7
B
9

* How to set up clock using clock driver functions:
*
*
S
18 * 2. Set up wait states of the flash.
*
*
S
S

1. 5etup clock sources.

11

12

13

14

15 */
16

17 7* clang-format off */

18;* TEXT BELDW IS USED AS SETTING FDR TDDLS E e e L R e e
19 ! !Globallnfo

28 product: Clocks v1z.@

21 processor: LPCS55569

22 package_id: LPC55569]BD1e8

23 mcu_data: ksdk2_8

24 processor_version: @.14.3

25 * BE CAREFUL MODIFYIMNG THIS COMMENT - IT IS YAML SETTINGS FOR TOQLS #**®*ssiss/s
26 /* clang-format on */

27

25 #include “fsl_power.h"

29 #include “"fsl_clock.h™

3@ #include "clock_config.h”

31
32I$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$$$
33 * Definitions

34 $$$$$3$$$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$33*3333333**3333333*3333;
35
36f$$$$$33333333333333333333333333333333333333333333333333333333333333333333333333
37 * Variables

38 $$$$$3$$$$$$$3$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$33*3333333**3333333*3333;
39
45f$$$$$33333333333333333333333333333333333333333333333333333333333333333333333333
4] #FEFFrFFFFFfEEEEEFFFFEEEEF GOARD InitBootClocks function #FFfFFFFFFsssErrrrFFFsEEs
42 $$$$$3$$$$$$$3$$$$$$$$3**33333;33*3333$$$$$$$$$$$$$$$$33*3333333**3333333*3333;

AT wnid RNARN Thit+tRantTncksfwndidh
£ >

3. Set up all dividers.

4, Set up all selectors to provide selected clocks.

Figure 102. Code Preview

4.11.1 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.
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» 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 tool can generate the defines with these
values into a new file registers.h. This option is enabled by default (Edit->Configuration Preferences). For
more information, see section Configuration Preferences.

5 Peripherals Tool

This chapter provides general information about the 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 Tools framework along with other tools

» 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 19. 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).
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Table 19. Terms and Definitions...continued

Term Definition

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 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.
Select the component that you want to use and click OK.
4. In the settings editor that automatically opens, select the Component mode to use and configure individual
settings.
Note:gThe component mode selection may affect the appearance of some settings. Therefore, always select
the mode first.
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. Click the Update Code button in the toolbar. Alternatively, export the source code by selecting File >
Export... from the Menu bar.
Note: To export the source code, also click the Export button in the Code Preview view.
7. Save settings in MEX format (used for all settings of all tools) by selecting File > Save from the Menu bar.

w

5.4 User interface overview

] *Peripherals - MIMXO506000N.mex (MIMXO596000N, Cortex-M23) - o0 X
File Edit Tools Peripherals Views Help

A A B UpdateCode ~ [ iFunctiona |Group | BOARD_InitPeripherals O R #mtec0s
Wt Components ¢ Peripherals X = O [} ANALOG_A.. X [FCustomswi. = O @ Oveview [3) CodePreview X =8

Y| typefitertext 3 <@ Cortex-M33 | peripheralsh®Cortex-M33 QQQuZ -~

perpheral Usedin Custom peripheral initialization c,s.c
Name ANALOG_AUDIO_FRACT_PLL2_custom_init
Peripheral ANALOG_AUDIO_FRACT PLLZ

v General

Global initialization

B Problems X Y=1o
type filter text
Initialization code Level Resource Issue Origin Target Tpe
Figure 103. Peripheral view
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] “Peripherals - MIMX9596000cN.mex (MIMX9596x000N, Cortex-M33)
File Edit Tools Peripherals Views Help

- a8 x

# A [ UpdsteCode ~ [ Functional Group | BOARD InitPeripherals R iEN @mdec00
g Components X Peripherals = O [§ANALOG_A.. X [§Customswi. = O =8
o QaQuZ -t~
- Custom peripheral initialization ic,s:c
e
Name ANALOG_AUDIO_FRACT PLL2_custom init
ANALOG_AUDIO_FRACT_PLL2 custom init Custom_sw_initilization

Peripheral | ANALOG_AUDIO_FRACT PLL2

v General

Includles.

Definitions

Global initialization

Fh Problems Y=1o

type filter text

nitislization code Level Resource Issue Origin Torget Type

Figure 104. Components view

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 20. Common 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.
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&| Initialization order O >

Functional group:

BOARD_InitPeripherals W

Initialization order

w DMA
DMADIEDIMA]
w Default
ACIZ[ACI
CMPI[CMP]
FLEXSPI[FLEXSPI]
EMC3[EMC]

Cancel Save order

Figure 105. 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.

Table 21. Components view

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.
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it Components X} Peripherals = 8
[[©] [t
Middleware (+]
Peripheral drivers (Device specific) (+]
D FLEXCOMM1 NVIC
Peripheral drivers (Universal) [+]
Registe ntaztion )
Utilities (+]
Customintifzation )

Figure 106. Components view

“Enable RX "
“Enable TX /g

7 Start [T NVIC Fo FLEXCOMM1 x

Flexcomm Interface USART fperipheral drivers (Device specific)]
Name FLEXCOMM

Mode | Polling

~ ¥General configuration

| Peripheral | FLEXCOMM1

=g
= @D

Custom name [

v

Preset | 115200-N,2,1 v

OClock source Q' H FXCOMT clock - BOARD_BootClockRUN: Inactive ~
FClock source frequency 10 Hz (ClocksTool_Defaultinit) v
Baud rate [bps] [ 115200
Operation mede Asynchronous .
Parity mode Parity disabled v

Number of stop bits 1

Data length £ bits
Ensble peripheral loopback [
T FIFQ watermark Empty
Rx FIFO watermark Titem
Enable match address O

automatic address detection

‘&
Enable CTS O
Enable RTS O
Synchronous mode settings
Clock polarity Falling edge
Enable continuous clock O

In the Components view, you can perform several actions.

Table 22. Actions

Option

Description

Display configuration-component information

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

component

Open the Settings Editor of the configuration

Editor.

Left-click the configuration component to open its Settings

Add new configuration components

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.

Filter configuration components by name

the search bar.

Type a text string to filter configuration component names in
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[&] Add Configuration Component Instance O x
Select, which components should be offered | Latest cornponent «
Configuration compeonent  Compenent description Category Required 5DK components

FATFS Generic FAT Filesystem module (FATFS) Middleware middleware.fatfs[0.14.0-0.15.9]

FreePAASTER FreePAASTER (FMSTR) Middleware middleware.frmstr[3.0.1](3.0.x)

LittleFs Little Filesystem (LF5) Middleware middlewarelittlefs[2.4.0-2.9.53]

lwilP Lightweight IP (hwiP) Middleware middleware.lwip[2.2.1, revisions=(1]]

USE Universal Serial Bus (USE) Middleware middleware.ush.common_header[2.8.0-2.10.%9]
£ >

Figure 107. Add component dialog

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

Table 23. Shortcut menu

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 has
no 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.
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Option Description

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.

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. The first column contains the peripheral
name and a checkbox indicating whether the peripheral is used by any component instance.

The second column contains the name of the component instance handling the peripheral. This name is
customizable in the settings editor and is used in generated code. The name of the component instance cannot

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

Table 24. Shortcut menu

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 lets you select
which instance 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.
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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 open at the same time. Changes made in the editor
are immediately applied and saved even if the Settings Editor is closed. Disabled settings are highlighted in
gray. If a component instance is disabled, all settings are highlighted in gray. Tooltips appear for all enabled
settings when you hover the mouse cursor over a setting.

To open Settings Editor, do the following:

* 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 [ ADI2 [ CMP1 [Q FLEXSPI % [© ENC3 [ DMAQ = g
Flexible Serial Peripheral Interface (FLEXSPI) [pcripheral drivers (Device specific)] B e @D
MName | FLEXSPI Custom name []
Mode | Pelling v | Peripheral | FLEXSPI v
“ General configuration Preset | Default w

Sample clock source for Flash Reading Dummy Read strobe generated by FlexSPI Controller and loophack internally Y]

Clock source FLEXSPI_CLE_ROOT - BOARD_BootClockRUN: 2 MHz w

Clock source frequency 2 MHz (ClocksTool_Defaultinit) v

Enable SCK output free-running |

Enable combination O

Enable doze mode

Enable half speed serial flash ]

Enable SCKB pad use as SCKA differential clock O

output

Enable same cenfiguration for all connected O

devices

TlmeoL_ltwalt cycle for command sequence | 65535 |

execution

Currrent timecut value 33.554 5; 65535 cycles

Timeout wait cycle for [P command grant | 255 |

Currrent timeout value 130.56 ms ; 255 cycles

IP transmit watermark value | 8 |

Current watermark level [bits] 576

Receive watermark value | 8 |

Current watermark value [bits] 576

> AHB configuration
> Interrupt configuration
Enable LUT initialization O

1551 1525WPO0B4A-JBLE

FLEXSPI_LUT

w Devices configuration -+

Add an item by clicking the plus button

Figure 108. 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).
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Figure 109. Settings Editor header

Generic FAT Filesystem module (FATFS) /migatewarer B = @D

Table 25. 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).

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 is still generated.

Enable/disable component instance switch

Use the switch to enable or disable the selected component
instance. Disabling the instance does not remove it from the
tool configuration, but prevents its inclusion in the generated
code.

5.4.4.2 Presets

Settings are grouped into larger groups (config sets) that may provide presets with typical values. Use these
presets to quickly apply the desired combination of settings or return to the default state.
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~"LPUART general configuration

~"LPUART Configuration

Preset 115200-N,81 w

Clock source UART_CLK_ROOT - BOARD_BootClockRUN: 4 MHz w
Clock source frequency 4 MHz (BOARD_BootClockRUN) hd
LPUART baud rate 115200
Parity mode Parity disabled v
Data size Eight data bit hd
Enable MSB data bits order [
Number of stop bits One stop bit ~
TX FIFO watermark 0 |
RX FIFO watermark 1 |
RX RTS enable O
TX CTS enable Il
TX CTS source LPUART CTS pin v
TX CTS configuration Sampled at the start v
RX IDLE type Start counting after a valid start bit v
R IDLE configuration 1 idle character A4
“Enable TX :§ vl
“Enable RX °§' '

Figure 110. Quick selection example

5.4.4.3 Settings

The following setting types are available in the Settings Editor.

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

Enable Rx/Tx interrupt

Figure 111. Boolean setting example

* Integer, Float - Integer or float number.

Pricrity 100

Figure 112. Integer/Float setting example

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

Handler name Test

Figure 113. String setting example

¢ Enumeration - Selection of one item from a list of values.

Interrupt PORTA_IRQnN

Figure 114. Enumeration setting example

» Set - List of values, multiple of them can be selected.
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[ RX active edge interrupt.

[¥] Transmission complete interrup
. . []1dle line interrupt.

Interrupts Configuration . .
[] Moise error flag interrupt.
["] Parity error flag interrupt.

[ TX FIFQ overflow interrupt.

Figure 115. 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 Timer (bus clock source)

Bus clock source CTIMERD clock - BOARD BootClockRUM: 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

Timer counter period 5.965 m

Figure 116. 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 117. Array

The '+’ button adds a new item at the end of the 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

M
[] SE, 25 [3].. N/A
[]

SE, 16=[3.. N4

o — o

# Differential... Channel n.. Second ch...

DR, 2=[3].. DM, 2=[4]..

Conversio..,  Conversio...  Initialize ch...

D Group 0 D
|:| Group 0 |:|
|:| Group 0 |:|

Figure 118. Array setting example

* Info - Read-only information for the user.

Figure 119. Info setting example

Resulting input clock frequency 1 kHz

Custom handle name ]

“DMA initialization reference

Figure 120. Info setting as link example

Handle name FLEXCOMMZ2_RX_Handle
DMAD setting

* File setting - Link/import an external settings file.

Select file and apply verilog configuration

Select file

Figure 121. 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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# Overview [€] Code Preview [El Documentation 2 = O

v
Universal Serial Bus (USB) =

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 vour
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 WV

s frr aarh Simmnrtod interfacres calart tha annranriata Procot and Pratannl

Figure 122. 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 the 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 are
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 123. Component selection

It is also visible in the tooltip in the Component view:

© PMC v CMP configuration

PMCIPeripheral(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 124. 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 referenced in the configuration component, automatic migration is offered in the Component migration
dialog. The migration can also be 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 2.1.0 > USART[2.4.0] v | []
12C 230 > Do not migrate v [
CTIMER 2.2.0 > Do not migrate v []

Migrate Cancel

Figure 125. Migration dialog

Each row in the dialog corresponds to one configuration component that can be migrated to another 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 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.
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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 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

* “Timer counter configuration

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

Timer input frequency/prescaler 321

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 tirner (it represents a timer tick). Supported formats of values:
: o - An integer number is processed as a prescaler value; range 1 - 4294967296 (0x 100000000).
Start timer in initialization code [ - A frequency value must be in format "float_number [Hz, kHz, MHz or GHz]".
— A pericd value must be in format “float_number [ns, us, ms, s, m, h or d]",
s Match channels 4+ | |
Frequency units and time units can only be used when clock source frequency is selected (cleck must not be
Add an itern by clicking on the plus button disabled).
ERRORS:
v Capture channels + || X The value cannot be parsed.

Figure 126. Error decorators

In the case of a dependency error, a quick-fix button is displayed.

Use hardware trigger @ ]

Figure 127. Quick fix 1

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

lF_SYNC pin H e RTe W P v
Signal 10 of the channel 13 of the peripheral FLEXIO1 is not routed. > Show ‘Routing Details’ for BOARD_InitPins function

B R g Show 'Routing Details’ for BOARD_InitDEBUG_UARTPins function

Rx data shifter |2 Fix in Pins-BOARD_InitPins v

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

Figure 128. Quick fix 2

The problem can be quickly fixed even when reported from a table cell as the context menu contains the list of
possible quick fixes (see register initialized SCTimer, for example LPC54114 Resources > Outputs setting).
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" SCT unified

General Resources| States| Events
Input signals
Available inputs [0,1,2 3,6 7] Count: &
v Inputs + || X
Add item by clicking on plus button

QOutput signals

Available outputs [1,2 3,4 5,6 7] Count: 7
+“Outputs + | x
Qutput ID Mumber Initial sta.. Conflict resoluti..  Conflict interrupt  Direction impact  Description
OUTPUT_0 o Lamical N Ma chanoa Micshlad
Signal output 0 of the peripheral SCTO is not routed. >
Move Up
Move Down Match/capture register
Available registers [0, 1,234 Move to Top

Move to Bottom
v Match/capture + || X

Set all rows to this value
Add item by clicking on plus butto

Remoave

Copy

Enable interrupt [ |
Paste

Figure 129. Quick fix 3

5.6 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 in 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:

e peripherals.c
* peripherals.h

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

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 function declarations in the 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. It is prefixed by the “prefix” property if defined in the functional group dialog. These functions include
execution of all assigned component initialization functions.
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 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.

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 130. Code Preview
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6 DDR Tool

This section introduces the DDR configuration and validation tool, which is an embedded component of Config
Tools for i.MX.

The DDR tool provides two main functionalities: configuration and validation.
Supported devices are indicated in the new project configuration page.

Note: DDR tool is provided “as is” to aid customer capabilities of evaluating, debugging, and optimizing their
designs. The results, or any part thereof, provided by the tool cannot be under any circumstances seen as a
substitute for the traditional validation and compliance methods, which still need to be performed to declare
compliance of the designs with the respective JEDEC standards.

6.1 Create a new DDR tool project

To use the DDR tool, first create a new project.
To create a new DDR tool project, follow these steps:

1. Open the Config tools for i.MX.

2. Choose Create a new standalone configuration for processor, board, or kit and click Next.
3. From Processors, choose one of the devices with DDR tool support and click Finish.

4. To open the DDR tool view, click the DDR tool icon.
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Config Tools Overview

~ Configuration - General Info

v Pins

Configures pin
routing,
including
functional &
electrical pin
properties,
voltage/power
rails, and
run-time pin
configuration,

& a

v Generated code

~  Functional groups

BOARD_InitPins g
BOARD_In..UARTPins g}
BOARD_InitXsPI1Pins il
BOARD_In..SPI1Pins &)
BOARD_Initl2CPins g}

BOARD_In..12C1Pins
BOARD.In...12C2Pins
BOARD.In...12C3Pins
BOARD.In...12C4Pins
BOARD.In...12C5Pins
BOARD.In...12C6Pins
BOARD_In..12C7Pins

BOARD_InitCAMNPins

BB EEE

BOARD_In..PIO2Pins
BOARD_InitNETPins gl
BOARD._InitETHOPins g
BOARD_InitETH1Pins i
BOARD_InitSAI3Pins &)
BOARD_InitPDMPins g}

The configuration is not saved on the disk,

v Clocks

Configures the
initialization of
the core,
system, bus,
and peripheral
clocks,

@ A
v Generated code

Error: Cannat generate code due
to errors in the profile,

~ Functional groups

[ BOARDEB.lockRUN

Tools are not supported for the selected processor: TEE

Figure 131. Config Tools overview

~ Configuration - HW Info

Processor:
Part number:
Core:

Board:

SDK Version:

MIMX959600cN
MIMXI588AVEXN
Cortex-M33
IMX95LPDSEVK-19
ksdk2 0

* System Manager

The 5M Tool
provides
configuration
of the System
Manager
application
(firmware) on
M33 core,
spedifies the
ownership of
peripherals
and memory,
and
determines
how the device
will be divided
between
Logical
Machines.

@ a

~ Generated code

s Peripherals

~ Project

Mo toolchain project is dstected,

v DDR

Configures the

initialization of

the SDK
peripheral
drivers,

@

“ Generated code

board\peripherals.c
|8 board\peripherals.h

~ Functional groups

[® BOARD_InitPeripherals

The DDR Tool
provides
user-friendly
canfiguration
of initialization
for DDR
contrallers and
allows you to
validate the
configuration
using various
validation
scenarios,

(o]

8 _ -
Close and Update Code

v SERDES

The SERDES
Tool provides
user-friendly
canfiguration
of initialization
for SERDES
contrallers and
allows you to
validate the
configuration
using various
built-in
capabilities.

Close

5. To use the DDR tool, accept the Disclaimer.

Disclaimer

All information provided is accurate to the best of NXP's knowledge and will not cperate to increase
M¥P's warranty chligations, &ll infermation is provided "A5 15" and MXP makes no representation or
warranty, express or implied, of accuracy, completeness, that products will be suitable for any specified
use. MXP will not be liable for any darmages or loss arising from, in connection with or incident to the
information or assistance provided by MEP, Unless otherwise provided in a signed, written agreement, all
sales transactions by MEP are subject to MNXP's general terms and conditions of commercial sale:

hitp:/Swww nxp.comyabout/about-nx p/our-terms-and- conditions- of -commercial-sale; TERMSC OMDITIOMSSALE

Figure 132. Disclaimer
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The DDR configuration provides a user-friendly graphical interface to configure the DDR interface and other
associated subsystems. You can use it to change the DDR controller and PHY configuration when a different
memory module is used to the configuration and to optimize the parameters associated with signal integrity.

6.2.1 Import initialization script

Import initialization script allows you to load the initialization script provided by the Register Programming

Aid (RPA) tool and bypass the Ul configuration.

1. To import the RPA initialization script, use the Import initialization script button and browse for the desired

*.ds file.

Preset  DefaultlPDDR4 Configuration

Exg Import initialization script >
h
Select file: Browse...
LPDDRA was detected!
Mate that imported settings will not be applied to the Ul config view!
Ok Cancel

Figure 133. Import initialization script

2. To load the *.ds file and disable the Ul configuration interface, press OK.

LPDDR4
8
2
1
16
16

10

Figure 134. Disabled Ul

Default LPDDR4 Configuration

3. The contents of the imported *.ds file are shown in Code Preview, ddr_config.ds.
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€] Code Preview 2 [ Registers # Overview -0
ddr_timing.c|ddr_config.ds QAQu ~
1# Version 15 A
o # Note, though the extension of this file implies use with th
S # the file is meant specifically for the DDR Stress Test GUI
a4 # It contains data commands which are not compatible with the
S # trying to use this file with DS5 will result in errors.
o # There are currently no plans to create a DS5 JTAG DRAM init
I #

&# DCD command:

S # CMD_WRITE_DATA: memory set ADDR BITWIDTH VALUE

18# CMD_SET_BIT: memory setbit ADDR BITWIDTH VALUE

11# CMD_CLR_BIT: memory clrbit ADDR BITWIDTH VALUE

12 # CMD_CHECK_BIT_SET: memory chkbitl ADDR BITWIDTH VALUE

1°# CMD_CHECK_BIT_CLR: memory chkbit® ADDR BITWIDTH VALUE
14##################################################################
15

10 #######HEESEctep O configure debug uart port. Assumes use of
17 ##### I using non-UART pads (i.e. using other pads to mux out the
10 ##### then it is up to the user to overwrite the following IO regi
1S memory set @x3033823C 32 ©xoeeeeeee #HIOMUXC_SW_MUX_UART2_RXD

Figure 135. RPA script content

6.2.2 Select custom System manager

For processors with the System manager, the DDR tool supports the default EVK board. For custom boards,
select the System manager for that specific board to run memory tests.

To select a custom System manager, use the Select System Manager button, select Use Custom System
Manager and browse for the custom System manager binary.

Note: Modify the SM configuration configs/customer board.cfg

1. In the A55 non-secure section:
a. Make the LM owner of the DDR_CTRL, DDR_PHY, SRC,and SYSCTR CTL resources

# Resources

DDR CTRL OWNER
DDR PHY OWNER
SRC OWNER
SYSCTR _CTL OWNER

b. Grant the full DDR access to the LM:

# Memory EXEC, begin=0x080000000, end=<highest DDR address>

2. Ensure that UART1 is dedicated to the A55 LM, as the A55 test code uses this UART. This is the default in
the NXP EVK SM configuration (SM uses UART2), but customers may have changed this.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback
104 /208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

B~ = O
@
| B Select System Manager *
| (O Use Default System Manager
© Use Custom System Manager
CATemplca35_bootim33_image.bin Browse... |
|
OK Cancel

Figure 136. Select System manager

To revert to EVK default System manager, select the Use Default System Manager option.

6.2.3 Enable manual configuration

To switch back to Ul configuration, press Enable manual config.

>

Preset | Default LPDDR4 Configuration

Figure 137. Enable manual config

6.2.4 Ul configuration

The Ul configuration allows you to manually change Device Information, PHY options, or design-specific
configuration. Two modes are available: Basic and Advanced.
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Basic mode allows you to configure the parameters that are design-dependent.

1. Device information

v Device Information
Memory type LPDDR4
Density per channel per chip select (Gb) ‘ 8 ‘
Number of Channels 2
Number of Chip Selects used ‘ 1 ‘
Total DRAM density (Gb) 16
Number of ROW Addresses ‘ 16 ‘
Number of COLUMN Addresses ‘ 10 ‘
Number of BANK addresses ‘ 3 ‘
Number of BANKS 8
Bus Width 32 v
Number of frequency setpoints 1 v
Clock Cycle Freq (MHz) 1500 MHz v
Clock Cycle Time 666.667 ps
Figure 138. Device Information Ul
2. Board data bus configuration for LPDDR4
v Board data bus config
~ Channels
# < B >
DRAM data bus 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DRAM data bus (Userlnput->) 7 6 5 4 3 2 0 14 15 10 13 12 11 9 8
Byte lane < 0 > < 1 >
Data bus bits withinbytelane 7 6 5 4 3 2 1 0 6 7 2 5 4 3 1 0
L4 >
Figure 139. Board data bus config Ul
3. UART port selection
UART Port UART2 v
Figure 140. UART selection Ul
4. DBI selection (for LPDDR4)
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DBI Disable >

Figure 141. DBI selection

5. Inline ECC configuration (for devices with Inline ECC support) allows you to select the following parameters:
a. Enable/Disable Inline ECC

Inline ECC Enabled v

Figure 142. Inline ECC

b. ECC region granularity

ECC regicon granularity (divided by) 8 v

Figure 143. ECC region granularity

c. ECC protection configuration for each Main Memory Region
The ECC config binary/non-binary aligned section summarizes the ECC configuration overview.

~ ECC config non-binary aligned

In-line ECC configuration worksheet for non-binary-aligned densities: the use of non-binary-aligned densities forces the LPDDR4 memary map to be broken up into three equally sized non-continuous
regions, with each region containing the ECC parity section for that memory region. Ta aveid such a situation, it is recommended to use a binary-aligned density.

Note
w ECC Memory Region >
ECC Memory Block 0] ECC Memory Block 1] ECC Memory Block 2

“ ECC parity region space

ECC Parity Region Section for Main Memory Region  Start Address of each ECC Parity Region Section  Density of each ECC Parity Region Section (MB)  ECC Parity Region Section memory attributes
ECC Parity Region 0 Selection

ECC Parity Region 1 Selection

ECC Parity Region 2 Selection

ECC Parity Region 3 Selection

ECC Parity Region 4 Selection

ECC Parity Region 5 Selection

ECC Parity Region & Selection

Always user accessible

“ Main Memory Region Space

Main Memory Region  Start Address of each Main Memory Region  Density of each Main Memory Region (MB)  ECC Protection Configuration for each Main Memory Region

Region 6 PROTECTED
Region 5 PROTECTED
Region 4 X PROTECTED
Region 3 000 PROTECTED
Region 2 PROTECTED
Region 1 % PROTECTED
Region 0 000 PROTECTED

Figure 144. ECC config binary/non-binary aligned section

Advanced mode allows you to configure additional parameters.

1. The firmware version is the one officially supported by the BSP, but the DDR tool allows you to select
multiple versions.

Phy Firmware Version FW2020.06 v

Figure 145. Firmware version selection Ul
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Note: Use only the Firmware version for your specific SoC and BSP GA version. Not all Firmware versions
are supported for each SOC.
2. PHY log level selection

Phy Log Level Firmware complete v

Figure 146. PHY log level selection
3. IOMUX configuration

v I0MUX config +| X

# Command Address Size Value
0 memory set 0x30330214 32 0x00000010

Figure 147. IOMUX configuration Ul

4. PMIC configuration sequence
Note: If the Custom PMIC initialization option is enabled, the available commands are: pmic set : most
significant byte is the register, followed by the value pmic cfg: most significant byte is the I12C bus,
followed by the 12C address.

w PMIC config
Default PMIC initialization enabled (for MXP beards) ()
PMIC config options PMIC initialization disabled @]
Custom PMIC initialization enabled (o]
w PMIC commands x
# PMIC command  Value
] prmic_set Cx0000
1 prmic_set 00000
Figure 148. PMIC configuration Ul

5. Custom configuration
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v Custom config

v Custom config +| | X
# Command Address Size Value ~
0 A 0x30300000 32 0x00000000
1 memory set x30300000 32  0x00000000 v

memory setbit
memory clrbit

memory chkhbit1

memory chkbit0

Figure 149. Custom configuration Ul

Note: Any write to an incorrect address may cause unexpected behavior.
6. DQ ODT and DS configuration

v~ DQ ODT and DS config
v Read config

PHY QDT 60.0 ohm W

DRAM driver strength | 40 ohm v
SOC ODT 60

v Write config
PHY driver strength 34.3 ohm v
DRAM ODT 40 ohm v

Figure 150. DQ ODT and DS configuration Ul

7. CA ODT and DS configuration - Informational Only

v CA ODT and DS config

PHY driver strength (CA) 40 ohm
DRAM QDT (CA) 40 ohm

Figure 151. CA ODT and DS configuration Ul

6.2.5 Multi-Vendor Initiative

Preset configurations for memory devices from other vendors that have been tested by NXP can be made
available by selecting Include configurations for memories tested by NXP. They then appear in the Preset
drop list.

Note: These preset configurations are only applicable to the EVK board on which the device was tested.
Custom designs may require additional changes.
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v DDRC Preset  DDR4 EVK 2400MTs Configuration

Include configurations for memories

tested by NXP O

Figure 152. Checkbox for enabling MVI Presets

6.2.6 Code generation

You can generate the configuration as C code in the Code Preview View, which can be used by the U-Boot
SPL driver.

Any change in the GUI triggers code generation; the update is highlighted in the Code Preview.

QAQu FZ - 1l ~

lpddrs_config.ds | Ipddr_timing.c

2 * Copyright 2025 NXP |

4 SPDX-License-Identifier: BSD-3-Clause

& * Code generated with DDE Tool v3.8.0_0.7-f3abbas3
DDE PHY FW2024.09

8 * Chip revision: BO

g =® art number: NXP LPDDRS EVE 19x19% board's default

12 Finclude "ddr.h"™

14°* Imitialize DDRC registers

l5:tatic struct
{0x5e080110,
17 {0x5=080000,
18 {0x5e=080008,
15 {0x5e080010,
20 {0x5e080014,
21 {0x5e080020,
{0x5=080024,

le

Figure 153. Code Preview

0x41114001T%,
Ox3EET},
O=OT:,

0x4U},
0x80000U},
Ox80000000TE,
OxB000TE£LT},

ddrc_cfg param ddr_ddrc cfg[]

{

Save files from Code Preview to disk using the DDR tool Export Wizard.
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timing.c| ddr_config.ds QQuiZ -~
@ Export (] X

DDR Tool Export Wizard
@ File(s) to export: ddr_timing.c, ddr_config.ds

Cortex-A53(core#0)

C:\Tmp\cfg_project ~ | Browse...

Finish Cancel

Figure 154. Export generated files

6.3 DDR validation

The DDR validation uses different scenarios to assess DDR performance, by downloading a test image to the
processor’s internal RAM.

DDR validation assesses stability of the DDR interface on the board in a non-OS environment.
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Validation View Test results
\‘ Test scenario Test options Generate reports
 DDR View € Valication View / \~= o
r Eetuhts Choose Tests
Scenamot
£ [T Fimsvware nit test
] ] Operationsl tests |Pass / Tosal [Chesciing... |

[T T

Inspection .~ Optimization vT54  Stressing

I Start Validation

Legend: OO @D

(T Sumenary _Logs

pEcl Coechor iy e Teit residty Advisor

L a Lozthins S s Symgtom Pouible Cautes

Script Faum Elapsed time Fesult Fail reason
Select COM port: COM17 v | |4
Connection type
COM ports list « :
COM ports scan Test results overview High level advisor

Figure 155. DDR validation

6.3.1 Connection

This section describes connection to boards of various types.

6.3.1.1 Boards with Serial Download mode/Manufacture mode

To connect to a board, do the following:

1. Configure the board to boot in the Serial Download mode/Manufacture mode and power up the board.

2. Connect a UART cable from the host computer to the UART of the A-core on the board.

3. Connect a USB cable from the host computer to the USB port on the board that is used by the Serial
Download mode. An “HID-compliant device” or a “USB Input Device” is shown in the Windows Device
Manager.

Note: Connect the USB cable directly to the host PC USB port, not through a USB hub.

With the board connected to the host computer, search the UART ports using COM port scan. The COM port
drop-down list is populated with all available UART ports.
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Connections:

Select connection type:
SERIAL v

Select COM port: COM15 v ||

Figure 156. COM port selection

Choose the correct UART that is used as the A-core debug UART port.

6.3.1.2 Boards with JTAG connection available

1. Connect the JTAG probe (only the CWTAP probe is supported) to the board.
2. Select between USB or Ethernet connection.

Connections;

Select connection type:

JTAG v

(® UsB (O Ethernet

LSE device: 00: 00 00; 00: 0000

Figure 157. Connection type selection

6.3.2 Test scenarios

Once the DDR configuration and board connection are set up, execute different Test scenarios. Customize
each test by setting parameters in Test options.

Depending on the test and options selected, the execution time may differ. By default, a 90-second timeout is
set to ensure that the test finishes if an issue occurs. To change the default value, edit the Timeout (seconds)
option:
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Results |Choose Tests

Select which tests the scenario will run, a

[ ] Sync selection across all scenarios

FY

Timeout (seconds): | 90 -

Figure 158. Timeout selection

When the initial timeout expires, provide input to continue or stop the test execution.

@ Test execution timeout () >

Test execution timeout expired.
Press Yes if you want to continue the test, or No if you want to stop
execution.

No

Figure 159. Test execution timeout(s)

To start test execution, press the “Start Validation” button. You can check the status of the running test from the
Logs console. By default, the log level is set to ERROR. Additional log-level options are available, with different
output in the console:

Summary |Logs

View log for: |Phy Init - Run 1 (Passed) ~ |ERROR ~

HHHHARBHHHHA AR Result forphy init ###### Run 1 #4888 DEBUG
Microsoft Windows [Version 10.0.18363.1139] INFO
WARN

(c) 2019 Microsoft Corporation. All rights reserved.
ERROR

Figure 160. Log level selection

At the end of the test, the PASS/FAIL status is displayed in “Results”. The test summary is displayed in
“Summary”.
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Figure 161. Test status

Read ODT and driver - LP4
DRAMdrivu'wmgm

Pas / Totak 240 ohm |120 ohm | 80 ohm | 60 ohm | 48 ohm | 40 ohm
240 ohm o1 on on o on on

& [1200hm | /1 1/1 1/1 171 1/1 171

S 180ohm | O/ 1/1 11 171 11 171

E 60 ohm 1/1 1/1 11 1/1 1/1 171
200hm | /1 1/1 /1 o on | o | |

Each cell color can be decoded using the legend @ EH B 5

* Yellow is for Test failed

* Orange is for Configuration error
* Red is for Target connection error or exception in the script
* Green is for Test passed

If a test fails, the Summary view in the Advisor section displays Symptom and Possible Causes to provide
high-level guidance on the debug process when looking for possible DDR subsystem issues.

Advisor

Symptom
Generic failure

Possible Causes

1. Use the latest version of the DDR tool to generate the proper setting for the customer's configuration

2. Ensure the bit swapping or byte swapping preperly follow the limitation that may apply and the DDR tool has been provide the comect ...
3. Review and verify schematics is correct

4, Venfy if the used memory device is compatible with the SoC

5. Venify the preper input frequency and correct PLL configuration are applied

6. Verify the DDR layout guideline document from NXP has been followed

7. Venfy the voltages on the board

8. Venfy the board has been properly reset and the pewer up sequence

9. Check HW for manufacturing issues

Figure 162. Advisor section

The DDR tool offers several test scenarios that can be split into Inspection, Optimization, vTSA, and Stressing.

6.3.2.1 Inspection

Inspection shows the status of the DDR Controller and DDR PHY configuration, by executing the following tests:

1. Firmware Init - executes the DDR PHY training to check the DDR PHY configuration.

2. Operational - performs a basic memory access test by running Write-Read-Compare/ Walking Ones/
Walking Zeros tests. Options such as Start Address, Size, Enable DDR Memory cache, and Access mode/
Pattern are available for each test.
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Write-Read-Compare parameters

Start address | 0x40000000 hex

Size 32MB ™

Enable DDR Memory cache

[ ] Use random pattern

Pattern

OxAABBCCDD,0x01234567, 0xFFFFFFFF,OxAAAAAAAA,
0xAABBCCDD,0x01234567, 0xFFFFFFFF,0xAAAAAAAA,

OxAABBCCDD,0x01234567, 0xFFFFFFFF,OxAAAAAAAA,
OxAABBCCDD,0x01234567,0xFFFFFFFF,O0xAAAAAAAA

Figure 163. Test options

3. ECC Regions test - tests each ECC region with 1-bit error injection to verify the region’s ECC capability
(protected or unprotected).
Note: The test is possible only for devices with inline ECC support.

6.3.2.2 Optimization

DQ ODT and driver strength tests sweep the DQ 10 configurations to create board-specific Driver Strength vs.
ODT PASS/FAIL map for the Reads and the Writes.

Note: Optimization is not available when Ul configuration is bypassed by RPA initialization script import.

Read ODT and dniver
DRAM driver strength
Pass/Total (5320 ohm 120 ohm [80ohm | 60.ohm [48ohm [ 40 ohm
240 ohm|]_ 0/1 0/1 0/1 0/1 071 il
= [1200hm | 0/1 1/1 1/1 1/1 1/1 1/1
O [80ohm | 0/1 171 171 /1 /1 /1
T [60ohm | 1/1 171 1/ /1 /1 1/1
40 ohm 1/1 1/1 1/1 1/1 1 1A

Figure 164. DQ ODT and DS map
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For passing cells (Green cells), the option Apply current selection in DDR configuration (right-click on the cell) is
enabled. It sets the respective Driver Strength and ODT value into the configuration for use in other scenarios.

Read ODT and driver I
DRAM driver strength
Pass/ Total |25 v [120 om0 ohm ] 60 ohm |8 ohm [40ahm
240ohm | O/1 0/1 /1 0/1 on wi
— 111 171 141 111
8 ;Sg:;m $j| 1;1 Apply current selection in DDR configuration
% 60 ohm 1/1 1/1 11 1/ M 171
40 ohm 1/1 1/1 1/1 1/1 1/1 /1

Figure 165. Apply DQ ODT and DS configuration

Note: You can use the Driver Strength vs. ODT map as one of the criteria when deriving optimal ODT/Driver
Strength values. This map cannot serve as all-encompassing output to make this determination.

Note: NXP strongly recommends using the default ODT and Drive strength values that are tested and validated
as part of the GA BSP. To ensure that your design adheres to the board layout requirements, refer to the i.MX
8M Hardware Developer’s Guide.

Viref for 1D optimization test sweeps the PHY Vref and/or DRAM Vref to determine the values needed for PHY
training to pass when PHY training fails, and to determine the trained values after the 2D training.

When the test passes, Apply current selection in DDR configuration option is enabled. It sets the respective
PHY Vref and DRAM Vref values into the configuration.

Results “. Choose Tests.

Vref for 1D Test |
Pass / Total |Searching...
0 141

Apply current selection in DDR configuration

Figure 166. Apply current selection in DDR configuration

Vref for the CA optimization test executes only 1D training and reads the VrefCA after the training is complete.

When the test passes, the Apply the current selection in the DDR configuration option is enabled. It sets the
VrefCA value in the configuration.

6.3.2.3 vTSA

vTSA performs Virtual Timing Signal Analysis by running tests to determine margins of the DDR subsystem.

Diag Write Margin/ Diag Read Margin tests create virtual data eye diagrams for each DQ lane.
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Results Charts . Choose Tests
., 056 - - -
& 0 4 e e ©0.4
£ £ £
cu 502 5 0. B 502
= > >
0.05 0.05
= -50 20 0 20 50 -50 20 0 20 50 -50 20 0 20 50
Step w—?S‘OO% Step w=72.22% Step w=75.00% Step w=75.00%
- DQ=11
&
©0.4
E
502
=
0.05
50 -20 0 20 50 50 20 0 20 50 -50 20 0 20 50 -50 20 0 20 50
Stepw=72.22% Step w=75.00% Step w=72.22% Step w=75.00%
Figure 167. Diagnostic data eyes
CA bus signals test creates post-training diagrams of the 6 CA control lines for each channel and CS.
Results Char;; Choo;eTem.
Channel A - CSO (PostTrain) Channel A - CS1 (PostTrain)
CAAD CAAO
CAAL CAAL
CAA2 CAA2
CAA3 CAA3
CAA4 CAA4
CAAS CAAS
-100%(U1) -50%(U1) ] 50%(UI) 100%(UI)  -100%(UI) 50%(UI) 0 50%(U1) 100%(UI1)
Channel B - CS0 (PostTrain) Channel B - CS1 (PostTrain)
CABO CABO
CAB1 CAB1
CAB2 CAB2
CAB3 CAB3
CAB4 CAB4
CABS CABS .
-100%(U1) -50%(UI) 0 50%(U1) 100%(UI)  -100%(UI) 50%(UI) 0 50%(UI) 100%(UI) |
Figure 168. Diagrams of the 6 CA control lines
CA eye test creates post-training eyes of the 6 CA control lines for each channel and CS.
€S0 CAAD (PostTrain) €S0 CAA1 (PostTrain) €S0 CAA2 (PostTrain)
462.0mv 462.0mv 462.0mV - SEEEE——
418.0mv 418.0mvV 418.0mV -
I74.0mv I74.0mV I74.0mV — 1
330.0mv 330.0mvV 330.0mV 0
286.0mv 286.0mV 286.0mv S I
242.0mv 242.0mv 242.0mv . |
198.0mV 198.0mV 198.0mv
154.0mV 154.0mV 154.0mv
110.0mv 110.0mV 110.0mV
-100%(Un) S0%(un 1] SO%‘!UII 100%{UIy -100%{(un -SO“.;EUII 0 50';1U|] 100%(U1) -100%(U1) -SO'-;(UIJ 6 50“:|UII lOD“.;EUI\
Figure 169. Command/Address eye
Note: Details about vTSA are provided in the FAQ section.
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To test the stability of the DDR configuration more extensively, you can use the Stressing scenario, with its suite
of tests that covers different situations.

Two ways of running Stress tests are available:

1. Single run runs the test suite one time with different options selected (Size, Enable DDR Memory cache,
Stop on fail). In case of failure, you can check the status of each test in the suite in the Logs console, with
Log level set to INFO

Results Choose Tests

Stress Tests |

Pass / Total

Checking...

[0

0/1

Legend: OO @O
Summary .Log.s

View log for: | Stress tests - Run 1 (Failed) v [INFO ~
LA LI I-uI-_UFP IV R edd Rl W R H\i\‘ﬁl Ih: Fvuu.ve TP EE Blran
INFO  test_app [INFOJ: Start Stress tests...

INFO test_app [INFO]: Data is address test fail with 2097152 fails...
INFO  test_app [INFOJ: Row hop read test fail with 4194287 fails...
INFO  test_app [INFOJ: SSN memcpy x32 test1 fail with 1629438 fails...
INFO  test_app [INFOJ: SSN memcpy x32 test2 fail with 1686524 fails...
INFO  test_app [INFOJ: SSN memcpy x32 test3 fail with 480248 fails...
INFO  test_app [INFOJ: SSN memcpy x32 test4 fail with 458098 fails...
INFO  test_app [INFOJ: Byte SSN memcpy x32 test fail with 256 fails...

Figure 170. Stress tests

il

2. Test duration runs the test suite for a selected time. This is suitable for overnight tests.

Size

Test duration

Source address

Stress tests parameters

0x40000000

hex

32MB

Enable DDR Memory cache
Stop on fail

Figure 171. Stress tests options

1 = Hourslz: Minutes

In the Logs console, you can monitor test execution and see the number of iterations and the duration.
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Results . Choose Tests

Stress Tests
Pass / Total |[Checking...
o 1/1

Legend:DE]DD.DDD
Summary Logs

View log for: | Stress tests - Run 1 (Passed) ~ | ERROR ~

0s: PASSED (1/1) 2
1s: PASSED (2/2)
2s: PASSED (3/3)
3s: PASSED (4/4)
4s: PASSED (5/5)
5s: PASSED (6/6)

Figure 172. Stress tests results

Note: Ensure the Timeout (seconds) setting is higher than the Test duration setting, otherwise the test
ends with timeout.

6.4 FAQ

1. What does vTSA mean?
a. VTSA is an abbreviation for Virtual Timing Signal Analysis.

b. A “virtual” TSA uses the memory controller itself to test margins without test equipment. “Virtual” does
not mean simulation!

c. Memory controllers can alter timings, voltage references, termination settings, and so on, for both
incoming and outgoing signals.

d. “Training” is a process when the memory controller sweeps these parameters and finds the
configuration with the most margin for operation.

e. A VvTSA simply logs this information for output, which provides insight into the signaling margin of the
system without the need for test equipment.

f. Initialization and calibration settings can be dumped to a file for analysis as well.

2. What is the vTSA output?

a. Virtual Timing Signal Analysis(vTSA) provides write and read data eye diagrams virtually by running a
series of write/read transactions as opposed to the hardware method of using a high-speed oscilloscope
to perform manual physical TSA (pTSA) measurements.

b. Therefore, vTSA output approximates the actual write/read eyes.

c. Expect some variation between trained values of delay lines and VREF in comparison to the vTSA
report of these values.

d. vTSA only reports the values it detects in the “widest” part of the reported eye, which may itself vary
from run-to-run.

e. The key takeaway from using this tool is to display the virtual write/read eyes to convince the user of the
robustness of their design.
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/ Write Eye \

Read Eye

-

-

Figure 173. Read eye

3. Need more information about vTSA?

a.

C.

The vTSA tool is an approximation of an actual pTSA. Thus, you may note some variation between the
trained delay line value and the vTSA “mid” value. This variation can be up to ~20 ps. Verify that the
trained delay line value has ample margin within the data eye.

For the trained VREF value, the LPDDR4 device Mode Register 14 (MR14), which holds the trained
VREF value, applies to all byte lanes. Per JEDEC, MR14 is not per byte lane; it applies to all byte lanes.
For a board that follows the NXP DDR layout guidelines, there should be plenty of margin around the
trained VREF value. See the guidelines in the respective NXP Hardware Developer Guide.

4. How is a data eye margin generated?

a.
b.

e

IMXUG

There are several delay steps available to shift each DQ and DQS.

As DQ crosses the unit interval, from zero-step delay to 1 unit interval step delay, each step is tested
with a write-read-compare test to determine pass or fail.

The DQ traverse of the unit interval is repeated for all available VREF steps.
Delay steps generate a line, and repeating the lines at each VREF step generates data eye margin.

. The crossing of DQS signal with trained VREF and delay step is placed in the generated data eye

margin.
Each passing dot in the margin eye already meets the setup, hold, and voltage requirement.

All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User guide Rev. 19.0 — 17 September 2026 Document feedback

121/208


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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

Margin eye

ar

-

u

™
Yy &

:;'_U.E

0.11 :
-50 -20 /0 20 50
¥ Step W=80.56%

Sco| ;e e !
pe &y Strobe trained location is placed

in the data eye margin

Figure 174. Data eye margin generation

5. What represents the information next to the data eye?
a. Unit interval = 1/data rate; for example, at 3200MT/s data rate the unit interval = 312.5 ps
b. The x-axis displays the time. It is one unit interval in percentage. -50 % to +50 %
c. The x-axis data eye margin width opening is displayed as the percentage of one unit interval. For
example: Step w=80.56 % of Ul
d. The y-axis displays the voltage.
e. The y-axis open data eye margin height/amplitude opening is displayed in voltage. Ex: Vref h=0.35 V

Tx data eye margin for data bit 0

Margin height opening 0.46 ———
H-.-H"\:H_ I _:.'-' ——
sy u
%03 The dot in the center
£ —— is the Strobe trained
0.2 location
=
U/. 11— - :
- -50 20 0 20 50
Margin width opening < » Step w=80.56%

Figure 175. Data eye information

6. How much margin is considered good?

a. To determine the required margin mask, you must do the following:
* Optimize the DDR interface
* Once settings are optimized, generate the worst-case data eye margin using the worst-case

conditions (temperature, voltage, frequency, pattern) for a customer board DDR interface.

* Use DDR training to optimize/center the strobe to the eye margin

b. A green pixel in the data eye margin indicates a passing cell. It means for that green pixel the setup and
hold time as well as the VIHLac/dc are satisfactory.
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c. Any additional green pixels around the strobe location in the data eye margin are additional margin
available to DDR for that DQ.

7. Why is the trained Vref sometimes not in the exact center of the eye?

a. VREF training selects a value that satisfies all byte lanes’ passing VREF window and programs it into
the LPDDR4 MR14 register. For a single byte lane, the trained VREF value may not appear centered in
the data eye, but it provides the best margin for that lane while satisfying the other byte lanes.

8. How to check that the wrong UART is selected?
Set the Log Level to DEBUG and check the messages from console

File "C:Anxp\i. MX_CFG_vI\bin\python38\serial\serialwin32.py", line 62, in open
raise SerialException("could not open port {Ir}: {Ir}".format(self. portstr, ctypes.WinError()))
serial.serialutil.SerialException: could not open port 'COM4"; PermissionError(13, 'Access is denied.’, None, 5)

Figure 176. Wrong UART selected - message 1
or

Traceback (most recent call last):
File "C:\ProgramData\NXP\mcu_data_v9\processors\MIMX8MMd4xxKZ\ksdk2_0\mem_validation\ddrc\scripts\common\base_test.py”, line 224,
assert self.is_waiting_for_input()
AssertionError

Figure 177. Wrong UART selected - message 2

9. How to proceed in case of test timeout?
a. In case of test timeout, the below pop-up window appears

@ Validation Error X

Connection timed-out!

oK

Figure 178. Test timeout pop-up

b. Increase the timeout (second) option and rerun the test. If the following error appears, power off the
board, unplug the UART cable, power on the board, then plug in the UART cable.

Traceback (most recent call last):
File "C:\ProgramData\NXP\mcu_data_v9\processors\MIMX8MM4xxxKZ\ksdk2_0\mem_validation\ddrc\scripts\common\base_test.py", line 224,
assert self.is_waiting_for_input()
AssertionError

Figure 179. UART connection error

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 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
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Overview views. Use the User Memory Regions view to create a convenient overview of memory regions and
their security levels.

You can also view registers handled by the TEE tool in the Registers view, and inspect the code in the Code
Preview tool.

Note: For your configuration to take effect, enable the relevant enable secure check option in the
Miscellaneous subview of the Security Access Configuration view.

XX ) *TEE - MIMXRT685S. mex (MIMXRT685S, Cortex-M33)
YN « |1 Functional Group  BOARD_itTrustZane meo w0 20
[& User Memory Regions ¥ Security Access Configuration X = 8 | Jf Memory Attribution Map X | 5 Access Overview = O | 4 overview X [2) Code Preview [If] Registers =0
SAU| MPU| MPC | Masters/Slaves | Pins | Interrupts | Miscellaneous Core 0| Simple Masters | Smart Masters S
> Cenfiguration - General Info
Options Filter access for
o ~  Configuration - HW Info
Enable SAU Generate sources for disabled regions Show details 9 Merged SAU+IDAU
@ show Fiash 3 Show SRAM [ | Show Peripherals [ Show External Ram [ Show External devices (REcscog) MMXRT6ACS
SAU memory regions. Part number:  MIMXRTGBSSFFOB.
index_| Enable | Start address size End address Security level | Core: Cortex-M33
0 M 0x0000_0000 0x1..0000  OxOFFF_FFFF NS SAUSIDAU MPCJPPC  Resulting access level SDK Version:  ksdk2_0
1 [M  oxz000_0000 0xC..0000  OXDFFF_FFFF NS
0 0x3402_FFFF > Project
0 HIFi & code TCM (alias) B S-Priv S-Priv
0o 0x3402_0000 Rp—
0 0x3400_FFFF
0 HIFi & data TCM (alias)

5 Sepriv SePriv Configure access palicies for memory areas and
peripherals helping to protect and Isalate sensiv
(2D parts of the application
0x3047_FFFF
Shared RAM (data alias) s s-Priv S-Priv @

e ~  Generated code

0x301F_FFFF trustzoneftzm_config.c

Shared RAM (data alias) 5 8-Priv. S-Priv trustzoneftzm_config.h

0x3008_0000 ~  Functional groups
0x3007_FFFF
™ BOARD_InitTrustZone

Shared RAM (data alias) s S-Priv S-Priv
0x3002_0000 “  Other tools
0x3001_FFFF .
Shared RAM (data alias) s S-Priv S-Priv
0x3000_0600 & Problems X Y=0o
0x2402_FFFF
HiFi 4 code TCM NS S-Priv No access
0x2402_0008
Level ~ Resource lssue
0x2400_FFFF
HiFi 4 data TCM NS S-Priv No access
0x2400_0008
0x2047_FFFF
S — o
Figure 180. TEE tool user interface (SAU+IDAU)
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XX ) *TEE - MIMXRT1178xxx00c.mex (MIMXRT1176xxxxx, Cortex-M7F)
YN « | Functional Group  BOARD_IitTEE meo e R=Lv)
[ User Memory Regions | ¥ Security Access Configuration X = 8 [ Memory Attribution Map X B Access Overview = O 4 overview X [2) Code Preview [If] Registers =0
#PC | MPU [RDC | M7 Domain | M4 Domain | Miscellaneous M7 Domain | M4 Damain .
> Configuration - General Info
Masters | Memory Regians | Peripherals Domain 0
e @D O | @Fitteraccess for Master: M7 EDMA glo] w0 IO = D
Processor:  MIMXRTT176x00kx
Name Domain Lock | 18 Show details Part number: MIMXRT1176DVMAA
art number:
CM7 AHB Show Flash (@ Show SRAM " Show Peripherals & Show External RAM
Domain assignment 1 B Show External d & This 0 ont Core: Cortex-M7F
o7 a1 ow External devices is Domain Only A TR
Domain assignment 1 .
M7 DM RDC MDAC XRDC2  Resulting access lovel > Project
Domain assignment 1 @XDFFF_FFFF
CM4 AHBC v TEE

Domain assignment 1

Configure access palicies for memory areas and
CMa AHBS e || ew [ o peripherals helping to protect and solate sensitly
Piv - access
Domain assignment 1 TG T
CM4 DMA
Domain assignment 1 e}

CAAM xB000_0000
x7FFF_FFFF
Domain assignment 1 - & e
Domain assignment 2
SSARC trustzonejresource_config.c
Domain assignment 1 FlexSP12 RW  S-Priv. - No access
trustzonefresource_config.h
Domain assignment 2

LCDIF2 (LCDIFv2) .
~  Functional groups

Domain assignment 1 0x6000_0000
Domain assignment 2 @x3FFF_FFFF ¥ BOARD_INItTEE
ENET_16 TX
Domain assignment 1 M7 Domain (] —
ENET_1G RX FlexsPil | RW S-Priv. - No access h er ool
Domain assignment 1 M7 Domain O —
ENET
Domain assignment 1 M7 Domain [} aarToern A Problems X Y=o
ENET QOS 8x203F_FFFF
Domain assignment 1 M7 Domain (] 5
UsoHET OCRAM + ECC (FlexRAM) | RW S-Piv = No access Lovel - |Resaurce Jesue
Domain assignment 1 M7 Domain O 0x2036_0000
UsDHC2 ) 8x2035_FFFF
Domain assignment 1 7 Domain O OCRAMZECC [ RW SRV - o secess ox2035_ 0000
usB ) x2034_FFFF
Domain assignment 1 M7 Domain (] OCRAMTECC || Rw [ SCERD nmmne mmn
GC355 (GPUZD) ——

Figure 181. TEE tool user interface (RDC)

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 extension —
TrustZone-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, MIMXRT533S1
— 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, and specify their address, size, security level,
and 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.
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Enter or 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. If the issue is easily fixed, 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.

Eﬂ User Memory Regions » "; Security Access Configuration : = B

User memory regions 'ﬂ (’:9'

1D | Start address | Size End address Name Security level Description
Region_1 0x0000_0000 0x1 ] 0x0000_0000 Region_1  NS-Priv A
Any

NS-User

NS-Priv

S-User

S-Priv

NSC-User

NSC-Priv

Figure 182. User Memory Regions

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.

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 SAU memory regions to non-secure access level by selecting All Non-Secure.
Note: This option is only available when SAU is disabled.

To generate code for disabled memory regions, select the Generate sources for disabled regions option.
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Eﬂ User Memaory Regions "-;".‘ Security Access Configuration = B

54U | Secure MPU | Mon-secure MPU | ® MPC | ® Masters/Slaves | Pins | Interrupts | ® Miscellaneous
Opticns

All Men-Secure [] Generate sources for disabled regions

SAU Memory Regions

Index | Enable | Start Address Size End Address Security Level
0 |:| Orc0000_0000 D20 O 0000_001F NS
1 E (ecO000_0000 (20 (0000_D0TF M5

[

[

[

[

[

[

Figure 183. SAU/IDAU

7.1.2.2 Interrupts

In the Interrupts subview, you can set the security designation for the device’s peripheral interrupts. If the
processor contains more than one core or processing unit, additional Handling by Core tables appear. In these
tables, you can specify whether the interrupts from the peripheral can be handled by the core or processing unit.

All interrupts are set to Secure by default. 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 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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Eﬂ User Memory Regions 1'-""'4‘ Secunty Access Configuration < = B8
SaU | 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
CAMND 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 0 Secure
GPIO group 1 Secure
HASH-AES Secure
Micrao Tick timer Secure
Multi-Rate tirner 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

Figure 184. Interrupts

7.1.2.3 Secure/Non-secure MPU

In the Secure MPU and Non-secure MPU sub-views, you can enable and configure the MPU (Memory
Protection Unit). You can create regions and specify their address, size, and other parameters. Use the Secure
MPU sub-view to configure the secure security level, and Non-secure MPU to configure the non-secure

security level.
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nﬂ User Memory Regions @ Securnity Access Configuration = B
SAU | MPU MPC| Mastersfﬁlaues| Pinsl Interrupts | Miscellanecus
Secure MPU Non-secureMPU|
Options
Enable MPU []Enable MPU during HardFault and MNMI handling
[ ] Enable privileged software access to the default memory map
[] Generate sources for disabled regions
Secure MPU memory attributes
Inner attributes 0
Index | ID Memory type | Device attributes | C |B |H |W |T C
0 Code Mormal /2 |:| i Mo Nf@ N |:
1 RAM Mormal n/fa D*'*'*=*|:
2 Peripheral Device nGnRE M Mo Moé N8 Mai 0
3 3 Device nGnRE Mg Mani Mesi Af3 Ao 0
4 4 Device nGnRE VeeiE Mok Mo N3 | Nei 0
5 5 Device nGnRE Mok Moni Msi Nf@ M 0
B -+ Device nGnRE Mo Mo Mosi 0f3 Mo 0
7 7 Device nGnRE NoiE Mo Mo M@ Pani N
£ >
Secure MPU memory regions
Index | Enable | Start address | Size | End address | Exec | Permissions
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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.

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 to allow the region 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 Ctrl+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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Eﬂ User Memory Regions -'-3'4‘ Security Access Configuration = = B8
54l | Secure MPU | Mon-secure MPU | MPC | ® Masters/Slaves | Pins | Interrupts | Miscellaneous
MPC Sectors i
Sector Security Level ’*
- FLASH: 0x0000 0000 - 0x0001 FFFF (0x1000 000G - Gx1001 FFFF)

BxBEEE_GEGE - OxBERE 7FFF (8x1008 0EER - @x1880 7FFF) M5-User

ex0ER0 SABH - GxBRRE FFFF (0x1000 8660 - Gx1668 FFFF) MS-User

BxBEE1_PE8A - @xeeRl 7FFF (8x18@1 eeeR - @x1eel 7FFF) M5-User

ex0ERl 8000 - OxBRBl FFFF (0x1001 8600 - Bx1881 FFFF) MS-User
-Boot ROM: Gx0300 00O - Gx0301 FFFF (0x1300 0008 - Gx1301 FFFF)

Bx8308 9888 - ©x830@ AFFF (@x1308 @0ed - @x13ee BFFF) MN5-User

BxB3@E_ 1688 - OxB306_1FFF (@x13@8 1088 - @x1380 1FFF) M5-User

@x8308 2688 - @x8300 2FFF (@x1308 2008 - @x138e 2FFF) MN5-User

@x@300 3883 - Ox@30@ 3FFF (Ox1366 3000 - Bx1368 3FFF) MS-User

BxB308 4888 - @xB300 4FFF (@x13@8 4888 - @x1380 4FFF) M5-User

@x@300 SABA - Ox@30@ SFFF (Ox136@ 5000 - Bx1368 SFFF) MS-User

BxB388_6E88 - @xB30@_GFFF (@x13@8 688 - @x138@ GFFF) M5-User

ex0300 7000 - OxB306 FFFF (Ox1360 7000 - Gx1308 7FFF) MS-User

BxB308_S688 - @xB30e BFFF (@x13@8 2088 - @x138@ BFFF) M5-User

ex0300 _0ARR - G306 OFFF (Ox1360 9600 - Bx1368 9FFF) MS-User

BxB388_AGBE - @xB308 AFFF (@x1388 ABGA - @x1380 AFFF) M5-User

ex0300 BARA - OxB306 BFFF (Ox1360 BAGe - Bx1308 BFFF) MS-User

BxB388_CE8E - @xB38e CFFF (@x13@8 Ceed - @x13ee CFFF) M5-User

ex0300 DAGE - 8xB306 DFFF (8x1366 D66 - Bx1368 DFFF) MS-User

BxB3@8_EG@E - @xB30@ EFFF (@x13@8 EG@8 - @x1380 EFFF) M5-User

ex8300 FABE - 8xB308 FFFF (0x1360 FAG0 - Bx1368 FFFF) MS-User

BxB3@1_PEEA - @xB301 AFFF (@x13@1 eeed - @x1381 8FFF) M5-User

ex8301_ 1066 - 8xB301 1FFF (@x1361 1660 - 6x1361 1FFF) MS-User

BxB3@1 2088 - @xB301 JFFF (@x13@1 2088 - @x1381 2FFF) M5-User

Figure 186. 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

e 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.

EﬂUserMemory Regions 1'-_-'."¢'Securit},-' Access Configuration = 0
SAU | Secure MPU | Mon-secure MPU | ® MPC | Masters/Slaves | Pins | Interrupts | © Miscellaneous
Opticns

[lSimple Master in Strict Mode Srnart Master in Strict Mode

Master | Security Level Slave Security Lex

=| Simple master ADC@ M5-User
CANFD NS-User AHE_SECURE_CTRL L

DMAD MN5-User ANACTRL M5-User

DrAT M5-User CANG ME-User

HASHCRYPT  NS-User CASPER M5-User

USBFSD M5-User CRC_ENGINE M5-User

USBFSH M5-User CTIMER®B MS-User

CTIMERL ME-User

CTIMER2 MS-User

CTIMER3 ME-User

CTIMER4 MS-User

DEGMATILBOX M5-Uszer

Diae M5-User

DAL M5-User

FLASH MS-User

FLEXCOMME ME-User

FLEXCOMML MS-User

FLEXCOMM2 M5-Uszer

FLEXCOMM3 MS-User

FLEXCOMMA MS-User

FLEXCOMMS ME-User

FLEXCOMMB MS-User

FLEXCOMM7 M5-Uszer

GINT® M5-User

Figure 187. 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. To change the reading GPIO state of a pin, left-click the
Reading GPIO state cell 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 Ctrl+Left-click
shortcut, then right-click the selected area for the context menu. To expand the selection, use Shift+Up/Down
after selecting the row.
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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

Mame

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 188. Pins tab on LPC55S69
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uﬂ User Memory Regions @ Security Access Configuration = 0O
5AU | MPU | Masters | MRCO | MBCO | MBC1 | MBC2 | Pins | Interrupts | Miscellaneous | Access templates

Access template I:'

5-Priv S-User NS -Priv NS-User
ID Name R w[x |r[w[x|r|w][x]|r [w]x|Lock
ND_ACCESS No access 111 [T ] | i
Rs Rfor S v 7 A O O Y %
RW_s_priv RW for S-Priv A [ 1] ] A
RW_s RW for S MM IMMITTT] A
RW_s__R_ns_priv RW for S, R for NS-Priv A [ A A A
RW_s_R_ns RW for S, R for NS A A A A et A
RW_s__ RW_ns_priv RW for S and NS-Priv A [ A A [ A
ALL ALL v WA v v A WV A N A A A A
Figure 189. Global Access Templates
ua User Memory Regions g Security Access Configuration x = 4
SAU | MPU | Masters | MRCO | MBCo | MBC1 | MBC2 | Pins | Interrupts | Miscellaneous | Access templates
Use global access templates
Access template
S-Priv S-User MNS-Priv NS-User

ID Name R wlx [r]w[x|r]w]x|r [w]x]Lock
NO_ACCESS Local_name [T L] |

R_s Rior s MM T ]
RW_s_priv RW for S-Priv MMNMT T [ ] A
RW_s RW for § MM T ¥l
RW_s_ R_ns_priv RW for S, R for MS-Priv A A A A A
RW_s_R_ns RW for S, R for NS A A [ i I ¥
RW_s_ RW_ns_priv RW for S and NS-Priv A A A A A
ALL ALL A A A A A N A A A A A A A
MRC memory regions far domain 0

Index | Enable | Start address Size I Security level | Access template I
Ox48E i 0x2...000 5 e

[ ] 0x4 0x2... 5

2 [ ] x4 Ox2... 5

3 [ ] 0x4 Ox2... 5

4 [ ] x4 Ox2... 5

5 [ ] 0x4 Ox2... 5

6 || 0x4 0x2...000 5

L] 0x4 0x2...000 5

MRC memory regions far domain 1

Index | Enable | Start address Size End address I Security level Access template

L] 0x48 Ox2..000  Ox4B9IF_FFFF 5 Local_name

L | Ox4 0 Ox2... FFFF 5 Local_name

2 ] 0xd ) 0x2... FFEF 5

3 [ ] 0x4 ) 0x2... FFEF 5

4 ] 0xd ) 0x2...000 FFFF 5

5 [ ] 04 0 0x2... FFFF 5

& [ ] x4 ) Ox2... 5

L] 0x4 i 0x2...000 5

Figure 190. Local access templates
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7.1.2.7 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 the configuration in the Security Access
Configuration view. Point your cursor over individual options to display a tooltip explaining the function of each
option.

A togglable checkbox enables or disables code generation for the entire group. When the group is disabled,
code generation for that group is suspended, the generation options within it cannot be edited, and all option
configurations revert to their default values (either reset values or default values).
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Hﬂ User Memory Regions @Securit}r Access Configuration % = 8
SAU | MPU | Compute Domain | Sense Domain | Media Domain | Pins | [TRC Triggers | Miscellanecus

Output type | Ccode w

B Use legacy source names

> Enable Cortex-M33 (Core#0) Security

CIL

% Enable Cortex-M33 (Core#1) Security

* AIRCR Register (SCB1)
Prioritize Secure exceptions
BusFault, HardFault, and MPI Mon-secure enable

System reset request, Secure state only
> SCR Register (SCB1)
» SHCSR Register (SCE1)
> CPACR Register (SCB1)
» NSACR Register (SCE1)

» CPPWR Register (SCnSCE1)

v Enable COMPUTE Domain Security [ @)

» Masters to RAM Access Arbitration

*  Misc Security Control (AHESCO)
[]1DAU All Nen-Secure

B Disable Strict Mode

[_] Disable Violation Abort

B Enable Non-Secure Privilege Checking
B Enable Secure Privilege Checking

B Enable Secure Checking

[C] Write Lock

Figure 191. Miscellaneous

7.1.3 Memory attribution map

In the Memory attribution map, you can view security levels set for memory regions. This view is read-only.
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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. Select the master security access that you want to review by choosing from the Master dropdown menu.

3. Optionally, set the security state and execution privilege check-boxes when the master allows more security
levels. This setting has no effect on the configuration.

4. Optionally, customize the output by de-selecting the Show details and Merged SAU+IDAU options.
5. Optionally, filter displayed memory regions in the Filter area.

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.
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B Memory Attribution Map 3 98 Access Overview &~ Domains Overview = 0

Core l]l Smart Masters | Simple Masters|

[] Filter access for

[] Show details [+] Merged SALU+IDAL [] Show Code [+] Show Data [_] Show Peripherals [+] Show External

SAU+IDAU MPC/PPC Resulting access level
[ Bx3004 3FFF A

RAM 4 (alias)
i B8x3004_0000
Bx30803_FFFF

FAM 3 (alias)
i B8x3003_0000
B8x30802_FFFF

RAM 2 (alias)
i B8x3002_0000
B8x3001_FFFF

FAM 1 (alias)
i B8x3001_0000
B8x3000 _FFFF

FAM O (alias)
| Bx3000_0000
[ B8x2004_3FFF

RAM 4
i B8x2004_0000
B8x2003_FFFF

RAM 3
i B8x2003_0000
Bx2002_FFFF

RAM 2
i B8x2002_0000
Bx20801_FFFF

N ’
£ >

Figure 192. Core 0

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:
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1. Click the Filter access for checkbox to enable filtering options.

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.

!E Memary Attribution Map “55 Access Overview E,_-’ Domains Overview = 8
Core 0 | Simple Masters | Smart Masters

[ Filter access for Master: DMAD v (D

Show details
Show Flash Show SRAM Show Peripherals Show External RAM Show External devices

MSW MPC/PPC Resulting access level

= Bx5010_3FFF
USB SRAM (alias) 5 S-Priv Mo access
i 8x5010_0000
= Bx5080A_FFFF
AHB_SECURE_CTRL 5 S-Priv Mo access

i Bx5080A_DO0A
: 8x580A_CFFF
) AHB_SECURE_CTRL i 5 S-Priv Mo access 0x500A_CO00
N s Bx500A_A483
i 8x500A_8000
= : Bx500A_7498
DMa1 | DRI Bx500A_7000
= : Bx500A_625F
PowerquAD | [ DRI 8x500A_6000
= : Bx500A_5083

CASPER s S-Priv Mo access .
AHB peripherals 3 (alias) 2 0x500.59%9
= : Bx500A_400F
HasHCRYPT | [ DRI 8x500A_4000
= : Bx500A_3053
ussnsH | DRI 8x500A_3000
= : Bx5080A_205F
usersH | DRI Bx500A_2000
: Bx500A_BFFF
ADCO [ s S-Priv LD BT Bx500A @000

Figure 193. Simple/Smart masters

7.1.4 Access Overview

In Access Overview, you can review the security policies you have set in the 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 using the button on the right-hand side of the
toolbar.
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£ Memory Attribution Map [‘9 Access Overview B@W = 0O
NS-User NS-Priv | S-User | S-Priv a

g £

] o

HEHERE HE

Blolclglz X 27 oo

E-A - - Q@@ gl e

Slave 5 8 8 5|6|T|8]|3 8 8

éEMemory

= PROGRAM FLASH

0x0000_0000 - 0x0001_FFFF (0x1000_0000 - 0x1001_FFFF) [fal ¢ ¢ v v n@na v e

= Boot-ROM
0x0300_0000 - 0x0301_FFFF (0x1300_0000 - 0x1301_FFFF) [jfal« & ¢ v ¢ nana o v e
= SRAM X
0x0400_0000 - 0x0400_3FFF (0x1400_0000 - 0x14003FFF) & & ¥ & v v v v @ v e Iy
=RAM 0
0x2000_0000 - 0x2000_7FFF (0x3000_0000 - 0x3000_7FFF) & & [nfa ¥ ¢ « « v Wna v |nfa ¥ o/
=RAM 1
0x2000_8000 - 0x2000_BFFF (0x3000_8000 - 0x3000_BFFF) & & [l ¥ v ¢ v v ha v |nfa ¥ i/
=/ USB SRAM
0x2001_0000 - 0x2001_3FFF (0x3001_0000 - 0x3001_3FFF) & & [nfa ¥ ¢ v ¢ v e v |nja ¥ v
= Peripherals
ADCO "a / nfav ¥ nanjanja na nfa< na
AHB_SECURE_CTRL Wa v wa v ¥ nanana< nfav s na
ANACTRL Wa s na v < wananas wa nav na
CANO Wa v wa v v nanana< onfav s na
CASPER Wa v wa v ¥ nanana< v s ona
CRC_ENGINE "a / nfa v v n/an/anja - a / nja
CTIMERO n/a v nfa v < nfan/ana
CTIMERT Wa v nfa v v an/anja ¢ va v wa
CTIMER2 Wa v na v < njan/an/a v na s oo/
CTIMER3 a v na v v nan/an/a v na v on/a
CTIMER4 Wa / nfa v v an/an/a v Wa s na
DBGMAILBOX Wa v na v < njan/an/a v na s o/
DMAO a v wa v v nanjan/a v na o/
DMAT "/ nfa v v n/an/anja v a s na
FLASH a v na v v nan/an/a v Wa o/
FLEXCOMMO Wa / nfa v v an/an/a v Wa s na
FLrvenumgs -, N, . e . Emems Y

Figure 194. 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 in 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 or 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), XRDC2 (eXtended Resource Controller 2), and TrustZone-M with TRDC.

Currently, the following devices of this type are supported:

* RT1170
— Dual core (Cortex-M7 + Cortex-M4): MIMXRT1176, MIMXRT 1175, MIMXRT1173
— Single core only (Cortex-M7): MIMXRT1172, MIMXRT 1171
Kinetis W
- KW45B41z
— KW45B410
- KW47B427
- KW47B420
* iMXRT
- MIMXRT1181
- MIMXRT1182
- MIMXRT1187
- MIMXRT1189
MCXW
— MCXW716A
- MCXW716C
* i.MX 91

— MIMX930x

— MIMX931x

- MIMX933x

— MIMX935x

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, and specify their address, size, security
level, and description. You can then fix any errors in the settings using the Problems view.
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P~ Functional Group  BOARD_InitTrustZone ¥ P
n v T
uﬂ User Memory Regions X ';'4‘ Security Access Configuration : = B
User memory 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 5-Priv

RW for 5

RW for 5, R for NS-Priv
RW for 5, R for NS

RW for 5 and NS-Priv “

ALL

Figure 195. User Memory Regions

Create a new memory region by clicking the Add new memory region button in the view’s header.
Enter or change the memory region parameters by clicking the row cells.

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. If the issue is easily fixed, right-click the
cell to display a dropdown list of solutions.

Remove the memory region by selecting the table row and clicking the Remove selected memory region(s)
button in the view 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: First specify the number of domains in M4 Domain/M7 Domain > Domains.
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[ ] [ ] Access configuration of the memory region

M7 Domain

Domain O

Access template
Mo access

M4 Domain

Domain 0

Access template
Mo access

Figure 196. Access template

Select an access template by clicking the topmost cell of the 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 several
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.

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.
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RDC M7 Domain | M4 Domain | Miscellaneous

Masters  Memory Regions | Peripherals

Masters

Name

ug User Memory Regions q Security Access Configuration g3

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)
(o]

Figure 197. RDC Masters

M4 Domain

M4 Domain

M7 Domain

M7 Domain

M4 Domain

M7 Domain

O K K 0O O O

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.

Note: Some masters are allocated to specific domains by default and cannot be reallocated.
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In the Memory Regions subview, you can view, enable/disable, and configure the MRC (Memory Region

Controller) bus slaves and their domain access.

The Memory Region Controller implements the access controls for slave memories based on the pre-

programmed Memory Region Descriptor registers.

User Memory Regions 0 Security Access Configuration 33

RDC M7 Domain | M4 Domain | Miscellaneous

Masters | Memory Regions  Peripherals

Memory Regions Configuration @

Index Enable | Address Size End Address

Lock

M7 Domain

+_

M4 Domain

Access Template

Access Template

CAAM Secure RAM: 0x0028_0000 - 0x0028_FFFF
o []

OCRAM M4: 0x2020_0000 - 0x2023_FFFF
e M
1 M

OCRAM1: 0x2024_0000 - 0x202B_FFFF
o M

OCRAM2: 0x202C_0000 - 0x2033_FFFF
o M

OCRAM M7: 0x2036_0000 - 0x203F_FFFF
o []

FlexSPI1l: 0x3000_0000 - Ox3FFF_FFFF
o M

SIM_DISP: 0x4100_0000 — @x410F_FFFF

e |

SIM_M4: 0x4110_0000 - 0x411F_FFFF
o []

SIM_M7: 0x4140_0000 - 0x414F_FFFF

o []

FlexSPI2: 0x6000_0000 - Ox7FFF_FFFF

o M

SEMC: 0x8000_0000 - OxDFFF_FFFF

o ™
1 M
2 M

Figure 198. Memory Regions
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Use the Memory Regions Configuration table to enable and configure MRC slaves:

1. Enable the region.

2. Specify the Address.

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.
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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.

& User Memory Regions ¥ Security Access Configuration &2 = O
RDC| M7 Domain| M4 Domain | Miscellaneous

Masters | Memory Regions | Peripherals

Peripherals Configuration =
M7 Domain M4 Domain o

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 199. 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.
Note: When enabled, the master cannot access this peripheral until it obtains a semaphore. While the
domain holds the semaphore, its bus masters have exclusive access to the peripheral.

3. Set the Access Template for available domains.
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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.

7.2.2.21 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, enforces access rules to memory, and supports the
standard ARMv7 Protected Memory System Architecture model.

MPU is disabled by default. Enable it 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 200. 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 to allow the region 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 %7 Security Access Configuration &2 - o
RDC|M7 Domain| M4 Domain| Miscellaneous
MPU | Domains | Masters | Peripherals | Memory Regions| Memory Slots

Domains (%)

Domain MName

Domain 0 Domain 0
Domain 1 Domain 1
Domain 2 Domain 2

Figure 201. 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 view, add/remove, and 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
Mag}grg Memory Regions | Peripherals

ng User Memory Regions q 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 202. Masters

M4 Domain

M4 Domain

M7 Domain

M7 Domain

M4 Domain

M7 Domain

0K K OO0

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.

uﬂ User Memory Regions W; 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 MM MM MM
Peripherals Configuration i
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
Cs5I : Disabled Disabled Mo access
DAC : Disabled Disabled No access
DCcoc : Disabled Disabled Mo access
DMAMUX@ : Disabled Disabled No access
Figure 203. Peripherals
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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, right-click the master and select the options from 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.

uﬂ User Memory Regions V"‘ Security Access Configuration = 8
APC |MPU |RDC | M7 Domain | M4 Domain | ® Miscellaneous
Domains | Masters | Peripherals | Memory Regions | Memory Slots

Access template

S5-Priv | S-User | N...iv N...r
I Name R w|r [w|r [w]|r [w
NO_ACCESS No access FITTT T IT T 0T]
R_s Rior s MM
RW_s_priv RW fer S-Priv MM
RW_s RW for S MMMMIITITTT]]
RW_s__R_ns_priv RW for §, R for NS-Priv MMMMMIITT]]]
RW_s_R_ns RW for S, R for NS MMMMMI M
RW_s__RW_ns_priv RW for S and NS-Priv MMMMMMI]]
ALL All N A M A A B A A
Memory Regions Configuration 0 @ + -]
Domain O
Index Enable | Start address | Size End address | EAL Lock Access template
CAAM Secure RAM: OxPB628_0080 - ©0xB0628_FFFF
'] |:| Disabled Lock enabled R for S
OCRAM M4 (LMEM backdoor): 8x2020_0000 - 8x2023_FFFF
1] E Disabled Disabled Mo access
OCRAM1: 0x2024_0000 - 8x202B_FFFF
a |:| Disabled Disabled Mo access
QCRAMZ: @x202C_0000 - @x2033_FFFF
1] |:| Disabled Disabled Mo access
OCRAM1 ECC: 8x2034_0008 - ©x2034_FFFF
@ B 0x2034_0000 0x1000 0x2034_0FFF Disabled until reset Disabled RW for 5
OCRAM2Z ECC: 8x2035_0008 - @x2035_FFFF
1] |:| Enabled Enab...tself Mo access
OCRAM + ECC (FlexRAM): 0x2836_0080 - Ox203F_FFFF
'] D Disabled Disabled Mo access
SEMC: 0xB8000_0000 - 0xDFFF_FFFF
'] E Disabled Lock enabled All
1 E Disabled Disabled Mo access
Figure 204. 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.
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Alternatively, right-click the master and select the options from 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.

uﬂ User Memory Regions 9;! Security Access Configuration = B8
APC |MPU |RDC | M7 Domain | M4 Domain | ® Miscellaneous

Domains | Masters | Peripherals | Memory Regions | Memaory Slots

Access template

S-Priv | S-User | N...iv N...r

ID Name R wlr|w]|r|w][r |wW
ND_ACCESS No access [T1T 1T 111
R_s Rfor s MTIMIIT T ]
RW_s_priv RW for S-Priv MM I
RW_s RW for S M MMM
RW_s__R_ns_priv RW for S, R for NS-Priv N RMMBMI ]
RW_s__R_ns RW for S, R for NS M MMM M
RW_s__RW_ns_priv RW for S and NS-Priv A A A T AT ]
ALL All vt WA VA A A WA A A
Memory Slots Configuration i
Domain 0
Sector Enable EAL Lock Access template

ROM MSC: Px0020 0008 - 8x0823 FFFF
0x@020_00Rd - Ox@023_FFFF |:| Disabled Disabled Mo access
GPV@ MSC: 0x4100_00R0 - Ox410F_FFFF

Bx4100_000d - @xd10F_FFFF |:| Disabled Disabled Mo access
GPV1 MSC: @x41186_0ee0 - ox411F_FFFF

0x4110_@oed - @xd11F_FFFF |:| Disabled Disabled Mo access
GPV4 MSC: 0x4148_0000 - Ox414F_FFFF

0x4140_@00d - @xd14F_FFFF |:| Disabled Disabled Mo access

Figure 205. 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 XRDC (eXtended Trusted Resource Domain Controller) on Cortex-A35 in i.MX8 ULP

7.2.2.3.1 Masters

XRDC masters are similar to TRDC masters. In addition, the following features are supported:

* PID (Process ldentifier) is combined with the PIDM field to determine the domain hit.
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* PIDM (PID Mask) provides a masking capability so that multiple process identifiers can be included as part
of the domain hit determination. If a bit in the PIDM is set, the corresponding bit of the PID is ignored in the
comparison.

* PID enable provides the ability to include inclusive or exclusive sets of masked PID values. Allowed values
are 00b, 01b, 10b, and 11b. For more info, see the corresponding Reference Manual.

a4 Functional Group  BOARD_InitTEE Bl A=

Eﬂ User Memory Regions @ Security Access Configuration x = 0

A35 Domain | ® M33 Domain | ? Miscellaneous

Access Templates | Masters | PACx | PACO | PAC1| PAC2 | MRCO to ROM1 | MRC1 to FlexSPI2 | MRC2 to SRAM2 | MRC3 to SRAMO | ™1z
Options

Global Valid for MDACs(XRDC global enable/disable)

] (=]

Masters
Name | Enable | Do...ut | Domain | ID...ass | Secure | Pr...ged | Lock j| PID PID mask | PID enable
CA35
Domai...ent 1 %l nja Domain0 [ | nja nfa [ 1 Hobo 0b0 0b10
DMA
Domai...ent 1 D nfa |:| NS User |:| nfa nfa nfa
USBO/USB1
Damai...ent 1 D nfa |:| NS User |:| nfa nfa nfa
PXP[M10]
Domai...ent 1 D nfa |:| NS User |:| nfa nfa nfa

Figure 206. XtRDC master tab

7.2.2.3.2 MRC
MRC on XRDC is similar to MRC on TRDC. There are several minor differences:

1. There is only one instance of the memory regions table because address ranges are shared across all
domains. For each memory region, specify an access template for each domain.

2. The code region specifies which templates would be used (0= data, 1 = code). The templates are now
hybrid. It means that there are two templates for the same ID and name - the first row is for the data region
and the second row is for the code region. These templates, which have the lock field, can be edited by
clicking the desired access box.
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uﬂ User Memory Regions ?; Security Access Configuration x = 4
SAU | MPU | A35 Domain | M33 Domain | Miscellaneous | Access templates
Masters | PACO | PACT | PACZ | MRCO to ROM1 | MRC1 to FlexSPIZ | MRC2 to SRAMZ | MRCS3 to SRAMO | MRC4 to DDR | *1
Access template
S-Priv S-User NS-Priv NS-User
ID Name R wlx |r[w|x|r|w]x]|r [w]x|Lock
D7SEL D7SEL - - -
MMIIMMIIMMMMMM
MMITMMIT MM MM
DESEL DESEL - - .
MMIIMMIIMMMII[][]
MMITMMITMMI]
DESEL DESEL - - - |
MMOMM MO0
MMITMMITM T M
DASEL DASEL - . .
iz imnininini=i=inin
MM T MM [ ]
D3SEL D3SEL - e |
OMO MO MO] M
VA A ] T T ] T ] ]
D2SEL ACCSET2 MTTMIIMIIMIIMT I T
DISEL ACCSET1 I MM I MM I MM
DOSEL DOSEL . .
I e e e e e e
CTTETET []
MRC memory regions for domains 0-7
Domain O Domain 1 Domain 2
Index | Enable | Start address | Size End address | Code region | EAL | Access template | Access template | Access temr
0 |\_/r 0x0000_0000 0..00 0xD002_FFFF |_| D..d ACCSET2 DOSEL DOSEL
L] [
L] []
L] L]
Figure 207. XtRDC MRC tab

7.2.2.3.3 Access control modes

There are two modes that can be enabled for PID.

For processors only supporting TSM, the Three-State Model (SecurePriv, SecureUser, NonsecureUser), the
nonsecure[n] output signal from the MDAC submodule is forced to zero while in privileged mode to enable
precise state transitions between the user and privileged modes. When SP4SM, the Special 4-State Model, is
enabled, the MDAC does not use the MDA[DIDS,DID] fields. The MDAC tracks the current access level and
generates specific domainlDs for specific access levels.
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®=80 *TEE - MIMXBUD7xxx10.mex (MIMX8UD7xxx10, Cortex-M33)
A 4L Functional Group  BOARD_IntTEE =R
& User Memory Regions ¥ Security Access Configuration X = & i Memory Attribution Map $¥ Access Overview X  §2 Domains Overview He= 0
A35 Domain ™ M33 Domain |® Miscellaneous A35 Domain | M33 Domain
Use legacy source names Domain O Domain 1| Domain 2 | Domain 3 | Domain 4 | Domain 5 Demain 6 | Domain 7
+  A35 Domain NS-User [ S-User | §-Priv
@ @ 3
Global Valid for MRCs
Slave 3 3 25
Global Valid for PACs/MSCs
Memory
Global Valid for MDACs(XRDC global enable/disable) A35 ROM-BOOT
0x0000_0000 - 0x0001_7FFF "4 4 4
LD 0x0001_8000 - 0x0002_FFFF v v v
Lock  Register can be written by any secure privileged write \ SRAM 1
s Eie T 0x2100_0000 - 0x2100_FFFF (0x3100_0000 - 0x3100_FFFF) "4 v ¥4
! HiFi4 ITCM
izl el el 0x2117.0000 - 0x2117_FFFF (0x3117_0000 - 0x3117_FFFF) v v v
% M33 Domain HiFi4 DTCM
s 0%2118_0000 - 0x2118_FFFF (0x3118_0000 - 0x3118_FFFF) s v ~
Global Valid for Domain Assignment Controllers
SRAM O
Global Valid for Memory Block Checkers 0x2201_0000 - 0x2201_FFFF (0x3201_0000 - 0x3201_FFFF) "4 v 4
Global Valid for Memory Region Checkers SRAM 2
0x2202_0000 - 0x2205_FFFF (0x3202_0000 - 0x3205_FFFF) "4 4 4
SEC SRAM
0x2600_0000 - 0x2600_7FFF (0x3600_0000 - 0x3600_7FFF) 4 v ~
DMAT-CHx
0x2902_0000 - 0x2921_FFFF (0x3902_0000 - 0x3921_FFFF) e v ~
GPIOE_REGS

Figure 208. Access modes

7.2.2.4 Trusted Resource Domain Controller on Cortex-M33 in i.MX8 ULP and KW45 (TRDC)

The Trusted Resource Domain Controller (TRDC) provides comprehensive security management for Cortex-
M33 based devices in i.MX8 ULP and KW45 processors. TRDC enables fine-grained access control through
domain-based resource allocation, where chip resources are assigned to processing domains identified by
unique domain identifiers (DIDs).

The TRDC configuration includes Memory Protection Unit (MPU) setup with Secure/Non-Secure register
banks, domain management for resource assignment, master configuration with domain ID control, and access
template management supporting both global (RDC-wide, editable) and local (checker-specific, immutable)
templates. Memory access control is enforced through Memory Region Controller (MRC) for configurable
memory regions and Memory Block Checker (MBC) for fixed memory blocks, providing comprehensive
protection for both memory spaces and peripherals across different security domains.

7.2.2.41 MPU

This MPU is identical to other MPUs with Cortex-M33 (for example, LPC55S) or other cores based on the
Armv8-M architecture or above with Secure/Non-Secure register banks.

7.2.2.4.2 Domains

The domains are similar to RDC/XRDC2/XRDC: assignment of chip resources to processing “domains”, where
a unique domain identifier (domainlD, DID) is assigned to each processing domain. The number of supported
DIDs is typically the number of CPUs plus one.

7.2.2.4.3 Masters

Masters are similar to Masters in XRDC2 on MIMXRT117x. The user can also choose the domain ID input or ID
bypass depending on the master type.
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7.2.2.4.4 Access templates

Access templates are similar to patterns in XRDC2 on MIXRT117x. The main difference is as follows: you can
switch between “global” (for the entire RDC, used by all checkers, and editable) and “local” (specific to the
checker and immutable) templates; meanwhile access templates in XRDC2 are always validator-dependent and
editable.

uﬂ User Memory Regions yj Security Access Configuration x = 4
SAU | MPU | A35 Domain | M33 Domain | Miscellaneous | Access templates
Access template I:‘
S-Priv S-User NS-Priv NS-User
ID Name R wlx |r[w|x|r[w]x]|r [w]x]Lock
NO_ACCESS Mo access (LI TN I T T ™A
R_s Rfor S qj_?—l_—l_____q
RW_s_priv RW for S-Priv MM ] i
RW_s RW for S MMTIMMIITIT T M
RW_s__R_ns_priv RW for 5, R for NS-Priv MMTIMMIIMI I I M
RW_s_ R_ns RW for S, R for NS MM TMMIIMIIT MM
RW_s__RW_ns_priv RW for S and NS-Priv MM IMMIOIMMIEITITT M
ALL ALL WA v vt v v v vt v vt v et v et
Figure 209. Access templates
7.2.24.5 MRC
MRC on TRDC is similar to MRC (Memory Regions) in XRDC2.
IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback

157 /208


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

NXP Semiconductors

IMXUG

User Guide for Config Tools for i.MX

uﬂ User Memory Regions w Security Access Configuration = 0
SAU | MPL |ﬁx35 Domain | M33 Domain | Miscellaneous | Access templates |

Masters | MRCO to FlexSPI0 | MRCT to FlexSPI1 | MBCO | MBC1 | MBC2 | MBCS |

Use global access templates
Access template
S-Priv S-User NS-Priv NS-User

ID Name RIw[x [r[w[x|r]w][x|r [w]x]Lock
ND_ACCESS No access [T 1 [T 1 |

R_s Rfor § MIETCITM O ] ™
RW_s_priv RW for S-Priv MMM I ] M
RW_s RW for S MMM IMMIITIT T T ] M
RW_s__R_ns_priv RW for S, R for NS-Priv MM ITMMIIMITTIT I ] M
RW_s__R_ns RW for S, R for NS MM TMMIIMITT I ] M
RW_s__ RW_ns_priv RW for S and NS-Priv MM TMMIIMMIITTIT ] M
ALL ALL v WA Nt A A A A A A A A et A
MRC memory regions for domain 0

Index | Enable | Start address End address | Security level | Access template |
[ ] 0x0400_0000 0xOBFF_FFFF 5 No access

[ ] 0x0 F_FFFF 5

2 [ ] 0x0 F_FFFF 5

3 [ ] 004 F_FFFF 5

4 [ ] 0x0 F_FFFF 5

5 [ ] 0x0 F_FFFF 5

6 [ ] 0x0400 F_FFFF 5

7 [ ] 0x0400 FFFF 5

MRC memory regions for domain 1

Index | Enable | Start address End address | Security level Access template

[ ] 0x0400 0 0 F_FFFF 5 as

[ ] 0x0400 F_FFFF 5

2 [ ] 0x040 F_FFFF 5

3 [ ] F_FFFF 5

4 [ ] 3FF_FFFF 5

5 [ ] FFFF 5

& [ ] FEFF 5

[ ] 0x0400_0000 OBFF_FFFF 5

Figure 210. MRC

7.2.2.4.6 MBC

MBC in TRDC is similar to MSC (Memory Slots) in XRDC2 and MSC in XRDC.
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uﬂ User Memory Regions 9_"'4‘ Security Access Configuration X = 8

SAU | MPU | A35 Domain | M33 Domain | Miscellaneous | Access templates
Masters | MRCO to FlexSPI0 | MRC1 to Flex5PI1 | MBCO | MBC1 | MBC2 | MBC3
Use global access templates

Access template

5-Priv S5-User M5-Priv NS5-Usar
ID Name R wlx |r[w|x|r|w]x]|r [w]x]Lock
NO_ACCESS Mo access [T ] 111 |
R_s Rfors MTITIMMTIITITTT I ] M
RW_s_priv RW for S-Priv MNTITITTTITTIT I T M
RW_s RW for S MMTIMMIITIT T M
RW_s__R_ns_priv RW for 5, R for NS-Priv MMTIMMIIMI I I M
RW_s_R_ns RW for S, R for NS MM IMMIIMIITIMIT M
RW_s__RW_ns_priv RW for S and NS-Priv MM IMMIIMMIITTT T M
ALL ALL vt WA A v A WA A WA A WA A A A
MBCO Configuration
Domain 0
Sector Security level | Access temg
SSRAM: 0x0808_000@ - @x0BOB_FFFF (Dx1060_B080 - 0x108B_FFFF)
0x@000_000a - 0xe000_TFFF 8 No access
0x@000_800@ - 0x@000_FFFF 5 No access
0x@001_eood - 0xee01_TFFF 8 No access
8x@001_880@ - 0x@01_FFFF 5 No access
0x@002_0000 - 0x@002_TFFF 8 No access
8x@002_800@ - 0x@02_FFFF 5 No access
0x@003_0000 - Ox@Q03_TFFF 8 No access
8x@003_800@ - 0x@03_FFFF 5 No access
0x@004_oooa - 0xeeed4_TFFF 8 No access
0x@004_800@ - 0x@004_FFFF 5 No access
0x@005_0000 - 0x@Qa5_TFFF 8 No access

Figure 211. MBC

7.2.2.5 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.

A togglable checkbox enables or disables the code generation for the entire group. When the group is disabled,
the code generation for that group is suspended, the generation options within it cannot be edited, and all option
configurations revert to their default values (either reset values or default values).
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Hﬂ User Memory Regions @Securit}r Access Configuration % = 8
SAU | MPU | Compute Domain | Sense Domain | Media Domain | Pins | [TRC Triggers | Miscellanecus

Output type | Ccode w

B Use legacy source names

> Enable Cortex-M33 (Core#0) Security

CIL

% Enable Cortex-M33 (Core#1) Security

* AIRCR Register (SCB1)
Prioritize Secure exceptions
BusFault, HardFault, and MPI Mon-secure enable

System reset request, Secure state only
> SCR Register (SCB1)
» SHCSR Register (SCE1)
> CPACR Register (SCB1)
» NSACR Register (SCE1)

» CPPWR Register (SCnSCE1)

v Enable COMPUTE Domain Security [ @)

» Masters to RAM Access Arbitration

*  Misc Security Control (AHESCO)
[]1DAU All Nen-Secure

B Disable Strict Mode

[_] Disable Violation Abort

B Enable Non-Secure Privilege Checking
B Enable Secure Privilege Checking

B Enable Secure Checking

[C] Write Lock

Figure 212. Miscellaneous

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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“ Memary Attribution Map % 9 Access Overview ? Domains Overview = 0

17 Domain | M4 Domain |
Domain 0

[ Filter access for Master: CAAM E@ v ",

Show details
Show Flash Show SRAM || Show Peripherals Show External RAM Show External devices This Domain Only

RDC MDAC XRDC2 Resulting access level
BxDFFF_FFFF

SEMC
i 0x8000_0000

FlexSPI2
[ 0x3FFF_FFFF

FlexSPI1

@x3000_aao0
@x203F_FFFF

OCRAM + ECC (FlexRAM)

0x2036_0000
@x2035_FFFF
OCRAM2Z ECC RW
@x2035_0000

Bx2034_FFFF
OCRAM1TECC RW

I = B
@x6ee0_aooe

0x20834 aeo0

Figure 213. 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 the 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 the security policies you set in the Security Access Configuration view.
The view is divided into subviews displaying the 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.

EH Memory Attribution Map @ Access Overview 33 g> Domains Overview iy = 8

M7 Domain M4 Domain

Domain 0 Domain 1 | Domain 2

NS-User NS-Priv S-User S-Priv
Nlm|o | = o o | = Nlom|o | = O|lm e | -
12213, |alZ1 2 3 lald|2(3|3|.]|2/3(2 %
o Gls|3|3|&|8|3|5|5|% 2|8 |3|5|3|5(8|28|3|5]5
Memory
ROMCP
0x0020_0000 - Ox0023_FFFF nfa RW RW nfa nfa RW RW RW n/a n/a RW nfa RW RW n/a nfa RW nfa RW RW n/a
OCRAM M4
0x2020_0000 - Ox2023_FFFF nfa nfa nfa nfa nfa nfa nfa n/a nfa n/a n/a nfa nfa nfa nfa nfa nfla nfa nfa nfa n/a
FlexSPI1
0x3000_0000 - Ox30FF_FFFF nfa R- R- nfa nfa nfa R- R- nfa n/a n/a nfa RW RW nf/a nfa nfa nfla RW RW n/a
SIM_DISP
SIM_M7
FlexSPI2
0x6000_0000 - Ox61FF_FFFF nfa nfa nfa nfa nfa n/a n/a nfa nfa nfa nfa nfa n/a
SEMC
0x8000_0000 - Ox83FF_FFFF nfa RW RW nfa nfa RW RW RW nfa nfa RW nfa RW RW nfa nfa RW nfa RW RW n/a
0x8400_0000 - Ox85FF_FFFF nfa nfa n/a nfa n/a n/a nfa n/a n/a n/a
Peripherals
ACMP1 nfa R- R- nfa na R- R- R- nfa nfa R- nfa RW RW n/a nfla RW nfa RW RW n/a
ACMP2 nfa R- R- nfa na R- R- R- nfa nfa R- nfa RW RW n/fa nfla RW nfa RW RW n/a
EMVSIM1 n/a nfa nfa nfa n/a n/a nfa nfa n/a n/a
EMVSIM2 n/a nfa nfa nfa n/a n/a nfa nfa n/a n/a
ENET n/a nfa nfa nfa n/a n/a nfa nfa n/a n/a
ENET_1G n/a nfa nfa nfa n/a n/a nfa nfa n/a n/a
FLEXSPI1 nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfla nfa n/a
FLEXSPI2 nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfla nfa nfla nfa n/a
GC335 (GPU2D) n/a nfa nfa nfa nfa n/a nfa nfa nfa RW RW n/a
GPIO1 nfa R- R- nfa nfa R- R- R- nfa nfa R- nfa RW RW n/fa nfla RW nfa RW RW n/a
IOMUXC nfa RW RW nfa nfa RW RW RW n/a nfa RW nfa RW RW n/fa nfla RW nfa RW RW n/a
LCDIF nfa RW RW nfa nfa RW RW RW n/a nfa RW nfa RW RW n/fa nfla RW nfa RW RW n/a
LCDIFV2 nfa RW RW nfa nfa RW RW RW n/fa nfla RW nfa RW RW n/fa nfla RW nfa RW RW n/a
LPUART1 nfa nfa nfa nfa n/a nfa nfa nfa nfa n/a
MIPI_CSI nfa nfa nfa nfa n/a nfa nfa nfa nfa n/a
MU(A) nfa nfa nfa nfa nfa nfa nfa nfa nfa nfla nla nfa nla nfa nfa nfa nfla nfa nfla nfa n/a
USDHC1 nfa RW RW nfa nfa RW RW RW n/fa nfa RW nfa RW RW nfa nfa RW nfa RW RW n/a
USDHC2 n/a nfa n/a n/a n/a nfa R- R- nfa nfa R- nfa R- R- n/a

Figure 214. 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.

“ Memory Attribution Map @ Access Overview gg Domains Overview g3 = 0
M7 Domain M4 Domain

Resource Domain 0 I Domain 1 | Domain 2 | Domain O I Domain 1

~ Masters
cAAM B - [
CM4 AHBC A v I
oM4 AHBS T M
CM4 DMA R v I
oM7 AHB v I R
cM7 A v I R R
cM7 DMA v I R R
sl I I N O
ENET [ Y Y O
ENET 008 ]
ENET_16G RX e v
ENET 16 TX I I I R

GC355 (GPU2D)
LCDIF1 (eLCDIF)
LCDIF2 (LCDIFv2)
PXP
usB
USDHC1
USDHC2
|v Memory
» ITCM (FlexRAM)
~ ROMCP
0x0020_0000 - Ox0023_FFFF
- CAAM Secure RAM
0x0028_0000 - 0x0028_FFFF
b ITCM M4
» DTCM M4
» DTCM (FlexRAM)
- OCRAM M4

0x2020_0000 - 0x2021_FFFF R- L Rw RW
0x2022_0000 - 0x2023_FFFF R- R- L R I

x&«&ii
Y
\ HH

)
; 2
)
=

~ 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 215. 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 in 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 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 or TRDC with security extension-enabled devices support ROM preset as well as C code. To
generate code in the ROM preset, select the option in the Miscellaneous subview.

8 SerDes Tool

This section provides information about the SerDes Tool.

8.1 Introduction

This section introduces the SerDes (Serializer/Deserializer) tool, an embedded component of Config Tools for
i.MX that supports the LX2, LA, and i.MX 95 processor families.

The SerDes tool provides two main functionalities: configuration and validation.

Note: The SerDes tool is provided as-is to aid customers in evaluating, debugging, and optimizing their designs.
The results, or any part thereof, provided by the tool cannot under any circumstances be seen as a substitute
for the traditional validation and compliance methods, which must be performed to declare compliance of the
designs with the respective IP standards.

8.2 Create a SerDes tool project

To use the SerDes tool, create a project.
To create a SerDes tool project, follow these steps:

1. Open the Config tools for i.MX.

2. Choose Create a new standalone configuration for a processor, board, or kit and click Next.
3. From Processors, choose one of the devices with SerDes tool support and click Finish.

4. Click the SerDes tool icon to open the SerDes tool view
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Config Tools Overview

~ Configuration - General Info

The configuration is not saved on the disk,

v Pins

Configures pin
routing,
including
functional &
electrical pin
properties,
voltage/power
rails, and
run-time pin
configuration,

& a

v Generated code

~  Functional groups

TTTTTTDTUODODTTOTOTODTOTTOTTTT

BOARD_InitPins g
BOARD_In..UARTPins g}
BOARD_InitXSPI1Pins g
BOARD_In..SPI1Pins &)
BOARD_Initl2CPins g}
BOARD_In..|2C1Pins g
12C2Pins g
12C3Pins gk
12C4Pins &
12C3Pins gk
12C6Pins gk

BOARD_In..12C7Pins g}

BOARD_In...
BOARD_In...
BOARD._In...
BOARD In...

BOARD_In...

BOARD._InitCANPins g}
BOARD_In..PIO2Pins &)
BOARD_InitNETPins gl
BOARD._InitETHOPins g
BOARD_InitETH1Pins i
BOARD_InitSAI3Pins &)
BOARD_InitPDMPins g}

v Clocks

Configures the
initialization of
the core,
system, bus,
and peripheral
clocks,

@ a

v Generated code

Error: Cannat generate code due
to errors in the profile,

~ Functional groups

[ BOARDEB.lockRUN

Tools are not supported for the selected processor: TEE

Figure 216. Config Tools overview

~ Configuration - HW Info

Processor:
Part number:
Core:

Board:

SDK Version:

MIMX959600cN
MIMXI588AVEXN
Cortex-M33
IMX95LPDSEVK-19
ksdk2 0

* System Manager

The 5M Tool
provides
configuration
of the System
Manager
application
(firmware) on
M33 core,
spedifies the
ownership of
peripherals
and memory,
and
determines
how the device
will be divided
between
Logical
Machines.

@ a

~ Generated code

s Peripherals

~ Project

Mo toolchain project is dstected,

v DDR

Configures the

initialization of

the SDK
peripheral
drivers,

@

“ Generated code

board\peripherals.c
|8 board\peripherals.h

~ Functional groups

[® BOARD_InitPeripherals

v SERDES

The DDR Tool

provides

user-friendly
canfiguration
of initialization

for DDR

contrallers and
allows you to
validate the
configuration
using various

validation
scenarios,

(o]

]
Close and Update Code

The SERDES
Tool provides
user-friendly
canfiguration
of initialization
for SERDES
contrallers and
allows you to
validate the
configuration
using various
built-in
capabilities.

Close

To use the SerDes tool, accept the Disclaimer.

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

© 2026 NXP B.V. All rights reserved.

User guide

Rev. 19.0 — 17 September 2026

Document feedback

165/208


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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

X

Disclaimer

Ll

WI information provided is accurate to the best of NXP’s knowledge and will not operate to increase

NXP’s warranty obligations. All information is provided "AS IS” and NXP makes no representation

or warranty, express or implied, of accuracy, completeness, that products will be suitable for any specified
use. NXP will not be liable for any damages or loss arising from, in connection with or incident to the
information or assistance provided by NXP. Unless otherwise provided in a signed, written agreement, all
sales transactions by NXP are subject to NXP’'s general terms and conditions of commercial sale:
http.//www.nxp.com/about/about-nxp/our-terms-and-conditions-of-commercial-sale: TERMSCONDITIONSSALE

| Agree

Figure 217. Disclaimer

8.3 SerDes configuration

The SerDes configuration provides a user-friendly graphical interface to configure the SerDes interface and
other associated sub-systems. It can be used to change the SerDes configuration when a different protocol is
used and to optimize the parameters associated with signal integrity.

An SoC can have several SerDes modules. Each SerDes module is organized into entities called lanes. The
number of lanes varies with the device type.

Configuring SerDes means effectively configuring its lanes and involves:

* Protocol and speed - define what kind of traffic and at which speed the lane can operate with

* PLL used by the lane

* Transmit and receive equalization and electrical parameters. These are more in-depth configuration
parameters that can affect the quality of the transmission on the lane

8.3.1 Lane configuration

The Lane Configuration is provided in the SERDES view and gives access to various advanced SerDes
configuration options, which are related to the transmitter and receiver, electrical and equalization parameters.

The Lane Configuration panel shows the configuration for a single lane at a time. To configure a lane, click a
specific tab (each tab represents a SerDes protocol) and then configure it in the Board Config.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback
166 / 208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

Made Type: | Basic L

w SerDes1 Preset | Default SerDes Configuration w

w Lanes Configuration
"Lane PCle| Lane NET
“ Board config
Default initialization (EVK board) ©

Board config options Mo custom initialization (@]
Custom board initialization (@]

Protocol PCleG3 v
Ref Clock Src Internal =
Reference CLK 100 MHz =
PCle EP/RC selection RC v
TX PHY Swing Config Full Swing v
Equalization Disabled v

Figure 218. Lane Configuration panel

Any change in the Lane Configuration is highlighted in the Register view for a quick SerDes register inspection.

» HSIO_PCIE1_SERDES_SS_PED_FSM_TRACK_1 0x00000000 0x 00000000 PCle Co
y HSIO_PCIE1_SERDES_SS_PED_FSM_TRACK 2 0x0000D000 0x 00000000 PCle Co
» HSIO_PCIE1_SERDES_S5_PED_GEN_CTRL_1 0x 00000000 0x 00000000 PCle Co
y HSIO_PCIE1_SERDES_SS_PED_GEN_CTRL 2 0x 0000000 0x0DDODO0D PCle Co

L IFlm PamIrd eEAEEe e PR SR D ST | M AL M L o

Figure 219. Register view

8.4 SerDes validation

After a SerDes configuration is defined (protocol/speed, lane receive and transmit, and PLL allocation), verify
whether it performs reliably under the intended traffic type.

The validation relies on the SerDes hardware block built-in, programmable test capabilities that are used to
verify the block under different conditions. The validation programs the built-in testing capabilities and then runs
a series of tests.

The SerDes validation uses different scenarios to assess SerDes performance by downloading a test image to
the processor’s internal RAM using the Serial Download mode. Results are sent to the SerDes tool via UART.

SerDes validation can help to assess the stability of the SerDes interface on the board in a non-OS
environment.

8.4.1 Connection

To connect to a board, the following prerequisites are required:

1. Configure the board to boot in the Serial download mode/Manufacture mode and power up the board.

2. Connect a UART cable from the host computer to the UART of the A-core on the board.

3. Connect a USB cable from the host computer to the USB port on the board that is used by the Serial
download mode. A HID-compliant device or USB Input Device will be shown in the Windows Device
Manager.

Note: Connect the USB cable directly to the host PC USB port, not through a USB hub.
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With the board connected to the host computer, search for UART ports using COM port scan. The COM port
drop-down list is populated with all available UART ports.

Connections:
Select connection type:
SERIAL v

Select COM port: COM3 v

Figure 220. COM port drop-down list
Choose the correct UART that is used as the A-core debug UART port.

8.4.2 Test scenarios

Once the SerDes configuration and board connection are set up, different Test scenarios can be executed.
Each test can be customized by setting the parameters from Test options.

Depending on the test and options selected, the execution time may differ. By default, a 90-second timeout is
set to ensure that the test finishes if an issue occurs. To change the default value, edit the Timeout (seconds)
option:

Results |(Choose Tests

Select which tests the scenario will run, a

[] Sync selection across all scenarios

.

Timeout (seconds): | 90 =

Figure 221. Timeout option

To start test execution, press the Start Validation button. Check the status of the running test from the Logs
console. By default, the log level is set to INFO. Additional log level options are available with different output in
the console:

Summary | Logs

View log for:  TX Pattern Generator - Run 1 (Passed) w

Result for: tx_patt_gen Run 1
Microsoft Windows [Version 10.0.22631.3737]
(c) Microsoft Corporation. All rights reserved.

Figure 222. Additional log level options

At the end of the test, the status is displayed in Results with the test summary in Summary.
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Results . Charts | Choose Tests

Lane PCle test

Pass / Total [Lane PCle
0 1/1

Figure 223. Test summary

Each cell color can be decoded using the Legend (see the figure below).

* Yellow is for Test failed

* Orange is for Configuration error

* Red is for Target connection error or exception in the script
* Green is for Test passed

Legend: OO @O

Figure 224. Legend

The SerDes tool offers several test scenarios for each available lane.

8.4.2.1 TX pattern generator

Running the TX pattern generator test drives the SerDes module to generate a specific pattern (set up by the
user) on the TX side of the lane that is being verified.

Results | Charts | Choose Tests H |

Select which tests the scenario will run, and how many times.

|_| Sync selection across all scenarios

Timeout (seconds): TX Pattern Generator parameters
Select Pattern LFSR31 ~
Test Repetition
@ T Pattern Generator 1 Test description
[l RX Pattern Checker 0 Start a pattern on TX
O BIST 0

Figure 225. TX pattern generator

The TX pattern generator test can be used in an environment with two devices connected in a way that:

* One device starts transmitting data with the TX pattern generation test.
* The other device verifies the received data with the BIST test or the RX Pattern Checker in External mode.
* The TX pattern generator test continues to run until the board is restarted.

8.4.2.2 RX pattern checker

The RX pattern checker verifies the pattern received on the RX side.
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Results | Charts | Choose Tests Hl

Select which tests the scenario will run, and how many times,

O Sync selection across all scenarios

Timeout (seconds): RiX Pattern Checker parameters

Select Pattern LF5R31 -
Test Repetiticn
(7] TX Pattern Generator 1 Select Loopback Mode Disabled ~
9 RX Pattern Checker 1 Test description
[_I BIST 0

Starts Pattern Checker. This test checks the pattern received on Rx, Expects to receive a pattern on
Rx.

Figure 226. RX pattern checker

8.4.2.3 BIST

Built-in self-test (BIST) refers to a quick self-evaluation of a hardware block.

Running a BIST test involves the following steps:

1. Choose a pattern to be generated and how the traffic flows through the lane (that is, Loopback mode:
Disabled, Internal, External).

2. Choose the number of Insert Error. The BIST output must contain the same number of generated errors as
the number of errors inserted. This is a quick on-the-fly method to detect if some bits were lost.

3. Choose the Time to wait. This represents how much traffic is generated and analyzed by the SerDes lane.
The time can widely vary from seconds to days, having a direct impact on when BIST results are available.

Results | Charts | Choose Tests H |

Select which tests the scenaric will run, and how many times.

|| Sync selection across all scenarios

Timeout (seconds): BIST parameters

Select Pattern LF5R31 ~
Test Repetition
(] TX Pattern Generator 1 Select Loopback Mode Disabled w
) RX Pattern Checker 1 Insert Error 0 dec
@ BisT 1

Time to wait O |C = | Hours |1 = | Minutes

Test description
Start a pattern on TX and checks it on RX

Figure 227. BIST test

9 System Manager Configuration Tool

The System Manager Configuration tool allows you to configure a project with the System Manager (SM)
application on i.MX 9 series processors.

System Manager is a low-level system function that runs on a System Control Processor (SCP) and supports
isolation and management of power domains, clocks, resets, sensors, and pins on complex application
processors. It typically executes on Cortex-M processor architectures and delivers a comprehensive abstraction
layer for the underlying hardware functionality. The primary purpose of SM is to allow isolation between software
running on different cores in the SoC. SM maintains exclusive access to critical resources—such as power,
clocks, reset, and PMIC—while providing an RPC interface to those clients (agents), enabling access control,
arbitration, and aggregation policies for shared critical resources.
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*Syster Manager - MIMX95M6xo0N_defaultNew:mex (MIMXI5NGoooN, Cortex-M33) a X

File Edit Tools SystemManager Views Help #ntemal-Development

A O B UpdsteCode ~ < ' £ Project Settings 4, Import = |1, Export ~ @m ¢ BOe
O system X = B o Resources X i=Boot =8 =g

System ==
 Logical Machines
M- (DOM2)

or...| configdox@Cortex...| configmak@Cortex..| ™0 Q @ @ o4 FZ v 1l ~

Resources

> LMo: S| @ Macros @ Atomics @ Unassigned Resources (@ Assigned Resources () Unassigned Domains @ ShowaAl 222 /T - T
v LMT:“MT* (DOMA) SCHT AGENT2 Config (
©2p @MDAC @MEC EBIMRC [ ECTRL IPG_DEBUG SM BM7 (1APS [JAP-NS s
ELE (IMTR [ ITest [ JDebug [ JisP [Jvax | Config for SOMI agent 2
- #define SM_SCMI_AGNT2_CONFIG \
v Mode Select Configurati i 5 < Aa ¥ {\
mSel 0: M7 nane ns*, \
Resources Ovenview e w,’\
[ vz "ap* oM3) | vz oms) | ot TN
 Assignment Templates Resource DOM..LE" | DO.R* |LM.2) |SCMI.P-5" [SCMILWPNS| SCMIAGENTO: "M7" | DO..st" | DO.ug" | DO.P* | DO
DFMTO (TRDCH S V2X_SHEO
DFMTT (TRDC) 5V2X_SHEY OWNER
v Agents (SCM) MBC_V2X_SHEL
- SCMI_AGENTO: "MT MBC_V2X_SHEL1 0
Q/La’jl‘k(uiMuglmmnty‘ High, test: 3 MDACV2X SHET -
et ¥ VIDEO_PLL1 OWNER :}
> Assignment Templates. SVPU AN il
Assigned Resources v %WMR
v LM2:"AP" (DOM3) N
% VPU2 OWNER o
v Start-Stop Sequences |
o y VPUZ QWNER o
 11ap s o1 mVPUs QWNER H
> Z:°AP startstop2° I WDOG1 OWNER
5 3 "AP start stop 3" £l WDOG2 OWNER
« Mode sele mWDOG3 GWNER
msel 0 P start stop 1" = WDOG4 QWNER
mSel 1 (No boot): "AP startstop 2°/"AP star = WDOG5 OWNER
mSel 2 (No boot): "AP startstop 2°/"AP star ® QWNER |
 Assignment Templates I S S e,
DFMTO (TRDC) . L SCHE_PERI_GET, \
DFMT1 (TRDC)  BCTRL_IPG_DEBUG +l ML GET, \
v Agents (SCM) IMBC
v SCMIAGENTI: "AP-5" SIMDAC
Mailbox MUT (test:0) MDAC_AS5P | SCHT_PERM_ALL, \
) S 1 J- 3oty
5 Assignment Templates. - /_SM_CLIC = SM_SCHT_PERM_ALL,
rces MDACAS3P_2 -l [DEV_SM_CLK_FLEXSPT1] = SM_SCMI_PERM AL, \
> SCMILAGENT2: "AP-NS" MDAC_A53_3 =l = SM_SCMI_PERM_ALL, \
« Domains MDAC_CAMERAT # 1 = SM_SCMI_PERM GET, \
. MDAC_CAMERAT_1 i ] = su_scur_peRm GET, \
> DOMD: "ELE i PERM_GET, \
5 DOMT: "MTR" MDAC_CAMERA2 o =
S DoMe: - MDAC_CAMERA21

MDAC_CAMERA3
MDAC_CAMERA3_1
MDAC_CAMERA4
MDAC_CAMERA4_1
MDAC_CAMERAS

Figure 228. System Manager tool

9.1 SM configuration

Configuration of SM determines how the device (SoC) will be divided between Logical Machines (LM) and
specifies the ownership of peripherals and memory. This ownership is used to determine API access rights

to resources (clocks, pins, and so on) and CPU access rights to peripherals and memory (for example, RDC
configuration). SM determines which LM will boot at POR and what RPC API functions the agents on those LM
can call.

NXP provides the SM along with example board configurations. The configuration specifies the associated
device and board (in most cases, a new configuration must be created for a customer product).

9.2 SM project settings and files description

The SM tool loads and processes data from a specified location of an SM Firmware project (for example, https://
github.com/nxp-imx/imx-sm) by using the Project Settings wizard available in the System Manager toolbar.

£ Project Settings & Import ¥ L Export ~

Figure 229. System Manager toolbar - Project Settings wizard and Import/Export options

Create an empty configuration based on the available board and device configuration (this option is suitable
for developers of new or unsupported boards) or import an existing SM project configuration from CFG

(for example, mx95evk.cfg from an SM FW repository) or a JSON file. Problems that occur during the
configuration import are displayed in the report dialog that can be exported. In case of any issues, review the
report and adjust the configuration accordingly.
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Import System Manager Configuration File

Path to import the file:
ChRepotimzx-smiconfigshmx93alt.cfg

Browse..
Configuration validation result
Level Resource Issue
% Warning Mone ChARepolimx-smiconfigsimx95alt.cfg:: 395 Unknown command/assignment 'BASE_AGENT_1'
4 Warning Mone ChRepohimx-smiconfigsimxd5alt.cfgi 396 Unknown command/assignment 'BASE_AGENT 2"
4 Warning Mone Command 'dup’ is not supported, Assign resources to an agent manually,
Y Warning Mone Command 'dup’ is not supported. Assign rescurces to an agent manually.

4 Warning SCMI_AGENT1.RESOURCES There are no resources assigned in agent 'AP-5'
Y Warning SCMI_AGEMNT2.RESOURCES There are no resources assigned in agent "AP-MNS'
& Error LMO.SAFE LMD does not have required safety type 'feeny'

Export Problems Report

Figure 230. Problems reporting during import

The SM tool generates SM configuration source files that can be exported to the project location. The tool
generates source files of the following types:

* Doxygen DOX file (config.dox)
* MAK file (config.mak)
» Configuration header files (for example, config scmi.h, config trdc h)

Apart from that, the SM tool can convert CFG files to the JSON format in the form of Resource Database JSON
files and a user configuration JSON file. These files can be exported by using the export dialog.

* atomic_ resources. json contains available device and board specific atomic resources that can be
configured by SM FW for a selected chip (pins, clocks, power domains, security peripheral regions, controls,
faults).

* macro_resources.json contains predefined macro resources defined by SM FW. A macro resource
defines a group of atomic resources that describe a larger logical cluster of HW resources. For example,
macro resource LPUART1 can specify a power domain, clock, or memory block checker—a peripheral
instance that can be assigned to any of the Resource Owners specified by HW and SM FW: Domain (DOM),
Logical Machine (LM), or Agent.

* chip data.json contains chip-specific information needed for SM FW configuration, such as security
peripheral description.

* error log.Jjson contains configuration problems that occur during input files parsing or output generation.

* user configuration.json contains the current SM project configuration state.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User guide Rev. 19.0 — 17 September 2026 Document feedback
172 /208



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

NXP Semiconductors |MXUG

User Guide for Config Tools for i.MX

‘ﬁ Credrview Ej Code Preview |i| Details =08
user_configuratio...| config.dex@Cortex... | config.mak@Cortex... QA ~tl -

1 {
"SMCT_wersion®™: [1. 0, 0]. ]
'SH_EW_;cmpatlhllxcv_ve:s:an“: 2,
"Config™: {
"name™: "mxSS5evk®,
"doxygen name": "MNSSEVE",
"description™: "i.MX95 EVEK Configuration Data®™,
"device™: "MIMMSS",
"board™: "mcimx%5evk™,
"build Tool"™: "goc cross”,
11 "board configa™: [
12 {
3 "name"™: "DEBUG_UART INSTANCE™,
Tyalue™: 2

"name": "DEBUG_UART BAUDRATE",
18 "value™: 115200

"name™: "I2C INSTANCE™,
22 "rvalus™: 1

25 "name™: "I2C BAUDRATE",
26 "ralu=™: 400000

]r
29 "board configs custom®: |

1.

"mak variables™: [
32 e
33 "common_defines": [
T {
35 "name™: "NOTIFY"™,
"parama™: [

Agyd e HApyeieq fypl

Figure 231. Generated user_configuration.json file

9.3 User interface overview

The SM tool consists of several views available to configure the SM project and to generate expected SM FW
source files.

9.3.1 System view

The System view shows an overview of configurable elements and their important details of the System
Manager project in the form of a project navigation tree. The System view allows you to configure Resource
Owner specific settings, such as RPC protocol, Transport, Mailbox, and Assignment Templates (definition of a
group of parameters that will be assigned to a Resource Owner). These are the main categories that can be
configured.

* Project Configuration - SM project configuration name and description, compiler Mak file configuration
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* Board Configuration - Board specific settings, SM debug options, Global Assignment Templates definition,
creation of custom User Macro Resources
Logical Machines - LM specific settings (for example, RPC), Mode Select Configurations from the LM
perspective, Start-Stop Sequences configuration, Assignment Templates definition
— Agents - SCMI Agent specific settings (for example, Mailbox), Assignment Templates definition
— RPC Channels - Channel settings (for example, transport)
* Domains - DOM specific settings, Assignment Templates definition
* mSel Configurations Overview - Mode Select Configurations from the mSel perspective

To configure a generic System Manager project setting, for example, Project Mak file or debug features, use
the System view tree to select the desired node. Every selection of the tree node shows available configuration
settings in the configuration Details view. To expand/collapse all child nodes of the active selection, use the
Expand/Collapse buttons on the System view header.
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System =

w Project Configuration
Mak File Variables
w Board Configuration
Customn Beard Configurations
» Global Assignment Templates
User Macro Resources
w Logical Machines
» LMO: "SM" (DOM2)
w LMT: "M7 (DO
w Start-Stop Sequences
w M7 Start
# PD_M7
#2 CPU_MTP
» M7 Stop
w Muode Select Configurations
mSel O: "M7 Start" /M7 Stop"
m5el 1: "M7 Start”/"M7 Stop”
m5el 2 (Mo boot): "MT Start"/"MT7T Stop”
Assignment Templates
w Agents (SCMI)
w SCMI_AGEMNTD: "7
Mailbox MUS (pricrity: High, test: &)
w SCMI channels
SCMID AZP Channel (DBO, SMT, CRC32)
SCMIT P2A Metify Channel (DB1, SMT, CRC32)
SCMI2 P2A Prierity Channel (DB2Z, SMT, CRC32)
w Assignment Templates
OWMER (AP, TRDC)
DFMTOD (TRDC)
DFMTI (TRDC)
DATA (TRDC)
EXEC (TRDC)
Assigned Resources
» L2 "AP" (DOM3)
~ Domains
» DOMD
» DomM
» DOME
» DOMS
» DOMI0
» DOMI12
w mbel Configurations Overview

w mSel 0
LM "S5 - 1 ("Mone"/"MNone")
LT "MT" - 2 ("MT Start"/"MT Stop™)
LM2: "AP" - 3 ("AP Start"/"AP Stop")
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9.3.2 Details view configuration

The Details view displays SM element settings and allows you to change them.
The information is dynamically updated to reflect modifications in the System, Boot, or Resources views.
In the Details view, the following actions can be performed:

* To display the element information, point the mouse cursor at the SM element.

* Inspect the SM element in the System, Boot, or Resources views.

Modify the SM element settings by left-clicking the element value. There are the following types of settings:
— Textbox - Left-click and type the value.

— Dropdown - Left-click and select one of the offered values.

— Checkbox - Left-click to set (enable) the element.

— Button - Left-click to trigger an action or move to a specific configuration section.

— Information - This setting type cannot be modified and is used to inform about a specified value.
Add an element to the table by left-clicking the plus button.

* Remove an element from the table by left-clicking the cross button.

» Navigate to the parent setting via the Navigation bar on the top of the Details view.
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# Overview |g] Code Preview [E] Details

mx35evk =  Logical Machines | = LM1: "M7" (DOM4) =

Type SCMI_AGENT

Agent Mumber 1]

Agent Name T
Secunty Indication [_|

Mailbox MUS (priority: High, test: 8)

SCMI channels

SCMIO A2P Channel (DBO, SMT, CRC32)
SCMIT P24 Notify Channel (DB1, SMT, CRC32)
SCMIZ P2A Pronty Channel (DB2, SMT, CRC32)

Aszignment Templates

QWMER (AP, TRDC)
DFMTO (TRDC)
DFMTI (TRDC)
DATA (TRDC)

EXEC (TRDC)

Assigned Resources

BRD_SM_CTRL_BUTTON
BRD_SM_CTRL_PCA2131
BRD_SM_CTRL_TEST
BRD_SM_CTRL_TEST_A
BRD_SM_RTC_PCAZ2131
BRD_SM_SENSOR_TEMP_PF09
BRD_SM_SENSOR_TEMP_PF5301
BRD_SM_SENSOR_TEMP_PF5202
BUTTON

FUSA

LMM_2

RTC

Figure 233. Configuration details view of the selected agent

Agents (SCMI) = SCMI_AGEMTL

L)

-

e

9.3.3 Resources view

The Resources view shows an overview of resources assigned to Resource Owners and is used as a way
of navigation to show the details of the selected resource assignment. The assignment is usually set by the
Assignment Template that represents assigned parameters to the resource. After an Assignment Template
is set to a resource, it is possible to configure additional available parameters related to the resource in the

Configuration Details view.

The top of the Resources view contains various filters that can be used to specify the overview intention. Filter
Resource Owners using specified filters and Resources using the search bar or specified filters.

Access control takes two forms, API access via an agent’s MU and RDC access for a DID. Each LM is a unique

DID and can have multiple agents, which all have the same DID.
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To assign a resource to a Resource Owner (LM, SCMI_AGENT, DOM) use the Resources view.

* Assign and configure Resource parameters - Select the cell with the corresponding Resource (row) and the
Resource Owner (column) in the Resources view. Click the Assign button in the configuration Details view.

» Assign a resource with pre-configured Assignment Templates - Using the System and Details views
configure the Assignment Templates for the desired Resource owner - Set the name (identifier) and Resource
parameters to be configured (parameters that do not relate to the assigning Resource are ignored).

» Assign a resource with pre-configured mandatory (required) Assignment Templates DFMTO and DFMT1
- Resources that configure Atomic Resource of the type MDAC require mandatory Assignment Templates
DFMTO for CPU and DFMT1 for non-CPU bus-masters to apply. The required templates are assigned
automatically.

o'y Resources % = Boot = 8 ﬁ‘Overview a Code Preview E] Details = O
s Resources and Owners filters mx83evk > Logical Machines = LM1: "M7" (DOM4] = Agents (SCMI)
Resources Ouwners SCMI_AGENTO: "M7" | >  Assigned R V2X_SHET
@ Macros @ Atomics Unassigned Resources I:IUnassigned Domains : = . "IN ssKgned Resources it
Assigned Resources [ Show All Resource V2X_SHE1
B AP @MDAC @ MBC @ MRC CJsm @m7 [ AP-5 [CJAP-NS Define OWNER Assignment Template

@ BCTRL_IPG_DEBUG (JELE [JMTR [JTest [JDebug

Define DFMT1 Assignment Template

Clise [Jva2x
. Unassign VZX_SHE1 from the SCMI_AGENTO: "M7T"
Filter Resources 2 Enter text to filter resources Aa ¥
Resources Overview = > Template Assignment - OWNER, NON-CORE
LM1: "MT" (DOM4)
Resource SCMI_AGENTO: "M7" ¥ Resource parameters
+ V2X_SHEO MDAC
-1 V2X_SHE1 Security Attribute DFMT1 (TRDC) - § =
m:giz:ib Privileged Attribute DFMT1 (TRDC) - Privileged kS
MDAC_V2X_SHE1 Stream D
: x:,DUED_PL“ DATA Master DID Overwrite Not Initialized - owner DID v
+ VPU1 OWMNER Known Physical Address | Not Initialized v
+ VPU2 PRIV
+ VPU3 MEC/MRC
+ VPU4 READOMNLY Permission Value | OWMNER (API, TRDC) - Read-Write
+ WDOG1 OWMER
+ WDOG2
+ WDOG3
+ WDOG4
+ WDOG5 OWMER
+ XSPI
=l Atomic Resources
+ AP|
+ BCTRL_IPG_DEBUG
+ MBC
= MDAC
MDAC_A55P OWMER
MDAC_A55P_1 OWMER
MDAC_AS5P_2 OWMNER
MDAC_A55P_3

Figure 234. Selection of Resource Assignment in the Resources view

» Create a new memory sector - Select the corresponding Resource (row) with the <MEM> suffix and the
Resource Owner (column) in the Resources View. Double-click the desired cell and select Create a new
memory sector. Then configure the memory sector parameters (Start Address, Size or End Address, and
Permissions) in the Details View.

» Assign an existing memory sector to a Resource owner - Expand the Resource (row) with the <MEM> suffix
node, select the memory sector, and double-click the cell to select the template or assign the memory sector.
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o'n Resources % | :— Boot = 38

 Resources and owners filters

Resources Owners
B Macros @ Atomics B Unassigned resources ] Unassigned Domains (] Show All
@ Assigned resources @sv @M7 @Aar-s B AP-NS
[Japr mpac (CJMBC [CJBCTRLIPG_DEBUG B MRC @ ®@MTR @ Test @Debug @ISP
B v
Filter resources @ Enter text to filter resources Aa| *
Resources overview =
LM2: "AP" (DOM3)
Resource DOMO: "ELE" DOMY: "MTR" | LMO: "SM" (DOM2) | SCMI_AGENT1: "AP-5" | SCM
+| OxBEQOO0O00- 0BT FFFFFFF *EXEC
+ FLEXSPI1_MEM <MEM >
+ GPU <MEM=
= MTMIX <MEM:>
- 0%20380000-0x2047FFFF
MRC_MTMIX
PD_WAKEUP
+ O A020000-0:dA02FFFF *OWMER
+ O AD30000-0:dADIFFFF *OWNER
E Details = 8
mx93evk = Domains > DOMQ "ELE" = Assigned Resources = MTMIX

+ Template Assignment -
[ Allow editing Assignment Template parameters

Assignment Template | Mot Assigned o
w Resource Information - MTMIX
PD_WAKEUP

» MRC_MTMIX

" Resource Parameters

MRC DEEUG

Mo mapping to Debug DID | Mot Initialized bl
MBC/MRC

Permission Yalue Mot Initialized v

Clearing Registers Count

Start Address Size End Addreszs

(20330000 100000 2 D TFEE

vRigure 235. Example of Memory resoukgg.assighment .. MZM X50x20320000-0x2047ffff> to ELE Diomaias.v. Al rights reserved.
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To modify parameters of the resource assignment, select the resource and use the Details view:
— Use the Template Assignment section to select and see configured parameters assigned by the Assignment
Template. Modify the Assignment Template parameters by selecting the checkbox to enable editing.
Note: Updating the selected Assignment Template affects all Resources that are assigned to this template.
— To configure additional parameters to the selected Assignment template, select the settings below the
Assignment Template selection.
Note: The parameters that are not available are not related to the Resource. The parameters that are
grayed are configured by the Assignment Template and cannot be overwritten. To change a grayed setting
value, create a new Assignment Template, choose another, or update the selected one.
To remove the Resource assignment, select the cell with the corresponding Resource (row) and the Resource
Owner (column) in the Resources view. Then click the Unassign button in the configuration Details view.
To find a desired Resource or to adjust the overview table, use the Filter or the search bar. Combine the
selection of Resources and Owners filters with the search bar filtering. The search bar supports case-sensitive
and regular expression search. Enable it by clicking the buttons on the right side of the search bar.
Note: Macro Resources can be expanded in the Resources view to see all Atomic Resources that are
included in the resource assignment.

o'y Resources » = Boot = 8

% Resources and Owners filters

Resources Owners
B Macros @ Atomics Unassigned Resources Unassigned Domains [ Show All
B Assigned Resources S M7 AP-S AP-NS
B ar @wvoac @MEC @ MRC EBCTRLIPG DEBUG ELE MTR Tast Debug ISP
Filter Resources @ Enter text to filter resources Aa ¥

Figure 236. Filtering a resource

9.3.4 Boot view

The Boot view shows an overview of an independent lifecycle execution of LMs and configuration of boot Mode
Select (mSel) options. The following options can be configured:

Add or remove a new mSel mode from the System Manager configuration by clicking the Add/Remove
buttons in the header of the Boot view.

In the Boot view, the mSel table lists logical machines in the boot order. If a machine’s boot is disabled, it
stays in its position but its index changes to 0 and the remaining machines are renumbered accordingly. To
reorder items, select one and click the Up or Down button.

In the Details view of the selected Logical Machine, the Relative time to the time the SM starts to boot Logical
machines can be configured.

In the Boot view, each LM can have multiple boot configurations with different start and stop sequences. It
can be determined if the LM is booted when the SM boots in every mSel section.

— Configuration of the “bootskip” flag skips an error due to no image in the boot container.

— Select the Start and Stop commands to execute when an LM is booted or shut down (sequences).

— To add, remove, or modify a Start-Stop Sequence, select the LM to be affected from the desired mSel
section and use the Details view.

— Use plus/minus buttons to add or remove a Start-Stop Sequence
— Double-click the Start-Stop Sequence to open its configuration details to be modified
— Modify the index (identifier) and user name of the Start-Stop Sequence
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— Use plus/minus buttons to add or remove Resource Commands to be called in the sequence.
— Double-click the Resource Command to open its configuration details to be modified (selection of
Resource Command, optional arguments, and unit test flag)

o'y Resources = Boot = O
mSel settings Add/Remove 0 G
v mSel0
B4 Logical machine Boot Skip Start Stop
1 LMO; "SM" (DOM2)
V]2 LM1: "M7" (DOM4) a & ~ M7 start stop 0 ~ M7 start stop 1
3 LM2: "AP" (DOM3) [ @] & ~ AP start stop 0 ~ AP start stop 1
0 LM3: "LM3" (DOM3) » » ~ None ~ None
v mSel1
4 Logical machine | Boot | Skip | Start Stop
1 LMO: "SM" (DOM2) [ @] » ~ None ~ None
Fl LM1: "MT7" (DOM4) [ @] @ ] ~ MT start stop 0 ~ MT start stop 1
0 LM2: "AP" (DOM3) » » AP start stop 2 s AP start stop 3
3 LM3: "LM3" (DOM3) a > + Nene + Nene
v mSel2
# Logical machine | Boot | Skip | Start Stop
1 LMO: "SM" (DOM2) [ @] (@ ~ None ~ None
0 LM1: "M7" (DOR4) » » “ MT start stop 0 “ MT start stop 1
0 LMZ: "AP" (DOM3) @ | @ ~ AP start stop 2 ~ AP start stop 3
2 LM3: "LM3" (DOM3) [ @] & ~ None ~ None

Figure 237. Boot view

9.4 Code generation

If the settings are correct and no error is reported, the code generation engine instantly regenerates the source

code. The resulting code appears in the Code preview view of the System Manager tool.

Code preview automatically highlights differences between the current and immediately preceding iteration
of the code. It is possible to choose between two modes of highlighting by clicking the Set viewing style for

source differences. Highlighting can be disabled 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.

SOk
VLT
PERF
=L
RET
= CTRL
ERD:_ S0 CTRL_BUTTON
P
Pl

ElePersa [
v 1iferma [C

GErlPerms [BRD 5 W

i -etriPama (B85 SH_CTRL_BUTTON] = SN_3MI_FEme_BOTIFY,

B

Figure 238. Highlighted change of the code
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9.5 Use cases workflow

This section describes how to configure specific System Manager parts or functions. The typical use case of the
tool starts with importing the existing configuration. Creating an empty configuration suits the development of a
new board or processor not yet supported by the official System Manager Firmware release.

1. After selecting a supported processor, import an existing configuration of the SM project in CFG format
using the Project settings wizard.

2. To configure a generic System Manager project setting, for example Project Mak file or debug features, use
the tree in the System view to select the desired element. Every selection of the tree element shows you
available configuration settings in the Configuration Details view.

3. To configure a setting related to booting of the Logical Machines, use the Boot view.

a. To add or remove the mSel configuration, use the plus/minus buttons in the left pane of the Boot view.
b. In the desired mSel section configure parameters for each Logical Machine:
i. Select LM and use Details view to configure Boot related parameters and add or modify Start/Stop
sequences of Resource Command calls.
ii. Enable the Boot parameter so that the index of the Logical Machine corresponds to the actual boot
order (index 0 means the LM does not boot).
iii. Enable the optional “Skip” parameter to skip the booting error message and select the Start and
Stop sequences.

4. Use the Resources view to assign a Resource to a Resource Owner (every Resource Owner is related to a

specific TRDC domain).

a. To find a desired Resource or to adjust the overview table, use the Filter or Search bar.

b. To add a new assignment, double-click on the desired Macro or the Atomic resource (row) related to the
Owner (column) and assign a resource or a template.

c. To remove an existing assignment, select the assignment and click the Unassign button in the Details
view.

d. To modify an assignment, click the resource and use Details view.

5. To adjust the overview of the Resource assignments, use the filter or search bar in the Resources view.

10 Advanced Features

This section describes advanced features.

10.1 Switching the processor

You can switch the processor or the package of the current configuration to a different one. However, switching
to a completely different processor may lead to various issues, such as inaccessible pin routing or unsatisfiable
clock-output frequency. In that case, fix the problem manually. For example, go to the Routing Details view
and reconfigure all pins that report an error or conflict. Alternatively, you may need to change the required
frequencies on clock output.

To change the processor in the selected configuration, select File > Switch processor from the Menu bar.
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[&] Switch Processor
Switch the processor
(D) Please note that changing precesser or package will result in configuration changes (settings changed or deleted) in case the new package/processer does not provide the same resources (for example, pins/clocks/peripherals).

Select a processor

[type filter text

Select a processor/board/kit Pins Clocks Peripherals TEE DDR SERDES PBL  Status o

~ Processors
i.MX EDual
i.MX 6Duallite
1.MX 8DualPlus
i.MX 6Quad
i.MX 6QuadPlus
LMK B5LL
i.MX 85olo
i.MX BScloLite
i.MX 65cloX
LMK BULL
1.MX 8Ultralite
LMK BULZ
i MY TNual A

Mame your configuration

Select an SDK version

Finish Cancel

Figure 239. Switch processor

To change the package of the currently selected processor, select File > Switch package from the Menu bar.

&] Switch Package O *

Available Processor Packages

MINMXRT10510VIEE - MAPEGA 196 package
MIMERT1051CVLSE - MAPBGA 196 package
MIMXRT1051CVISE - MAPBGA 196 package
MIMXRT1051DVLEE - MAPBGA 196 package

Please note that changing processor or package will result in configuration
changes (settings changed or deleted) in case the new package/processor
does not provide the same resources (for example, pins/clocks/peripherals).

Figure 240. Switch package
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10.2 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 the content of the Pins view table, and lists the functions and the selected routed
pins.

akroDdN -~

sep=:
Pin;Pin name;GPIC; FIM;ADC; URRT;SPI; I25; LLWU; I2C; CHP; SUPPLY; LPUARRT ; USE; SIM; JTAG; RTC;EWM; Other;Routing for BCARD InitPins

L2;PTD7/UARTO TX/FTMO CH7/FTMO FLT1/5PI1 SIN;PTD7 (GPICD,GPIC,T7);FIMO CH7(FTMO,CH,7)/FTM0O FLTI (FTMO,FLT,1);;UARTO TX(UARTO,TX);SPI1 SIN(SPI1
B2;ADCO_SE7b/PID6/LLWU_PF15/SPI0_PCS3/UARTO RX/FTMO CH6&/FTMO_FLIO/SPI1_SOUT;PTD6/LLWU_F15 (GPIOD, GPIO, &) ; FTMO_CHE (FTMO,CH, 6) /FTMO_FLTO (FIMO, F
C2;PTD2/LLWU_P13/5PI0_SOUT/URRT2_R¥/LPUARTO_RX/I2CO_SCL;PTD2/LLWU_P13 (GPICD,GPIO,2):;;UART2_RX (URRTZ,RX);5PI0_SOUT (SPI0, SOUT); :PTD2/LLWU_P1

A3;PTD4/LLWU P14/SPI0 PCS51/UARTO RTS b/FTMO CH4/EWM IN/SPI1 PCS50;PTD4/LLWU P14 (GPICD,GPIC,4);FTM0 CH4 (FIMO,CH,4);;UARTO RTS b (UARTO,RTS):SP
B3;PTD3/5PI0_SIN/UARTZ_ T¥/LPURRTO_TX/I2CO_S5DA;PTD3 (GPICD,GPIC, 3);;;URRT2_TX (URARTZ,TX):5PI0_SIN(SPI0,S5IN);;;I2C0_SDR(I2C0,5DR);;;LPUARTO_TX|(
C3;PTDO/LLWU_P12;PTDO/LLWU_P12 (GPICD, GPIC,0);;:;URRT2 RT3 b(URRT2Z,RTS);SPI0_PCS0(S5PIO0, PC30/535) ;;PTDO/LLWU_P12 (LLWU,WAEEUP,P12);;;;LPUARTO_RT

Figure 241. 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.

sep=;

Pin ;Pin name :GPID SFTH :ADC
Al ;PTEQ/CLEOUT32K PTEQ/CLEOUT32K (GPICE, GPIO, 0) ; ;BDC1_SE4a (ADC1,SEa, 4)
Bl :PTE1/LIWU_PO ;ETE1/LLWU_PO (GPICE,GPI0, 1) : :ADC1_SESa (ADC1,5Ea,5)

€1 ;PTDS PTDS (GPIOD, GPIO, 5) sFTHO_CHS (FTMO, CH, 5) 5ADCO_SE6b (ADCO, SEb, €)
D1 ;USBO_DM : : :
E1 ;USBO_DP : : :
F1 ;ADCO_DMO/ADCL_DM3 : : ;ADCO_DMO/ADC1_DM3 (ADCO, DM, 0} /ADCO_DMO/ADC

G1 ;ADCO_DPO/ADCI_DE3 ; ; ADCO_DEO/ADCI_DP3 (RDCO, DE, 0) /ADCO_DEQ/ADC
H1 VREF_OUT/CMP1_IN5/CMPO_INS/ADC1_SE18 B B :VREF_OUT/CMP1_INS/CMPO_INS/ADC1_SE18 (ADC1
A2 ;PID7/UARTO_IX/FIMO_CH7/FIMO_FLT1/SPIL_SIN 3 PTD7 (GPIOD, GPIO, T) sFIMO_CHT (FTMO,CH,7) /FTMO_FLT1 (FTMQ, FLT, 1} i

B2 ;ADCO_SE7b/PTD6/LLWU_P15/SPI0_FCS3/UARTO_RX/FTMO_CH6/FTMO_FLTO/SPI1_SOUT;FTD6/LLWU_F1S (GPIOD,GPIC, 6) ;FTMO_CH6 (FTMO,CH,6)/FTMO_FLTO (FTMO, FLT,0) /FTMO_FLTO (FTMO, TRG, 2) ;ADCO_SE7b (ADCO, SEb, 7)

€2 ;PTD2/LLWU_P13/SPI0_SOUT/UART2_RX/LPUARTO_RX/I2C0_SCL ;PTD2/LLWU_P13 (GPIOD,GPIC,2) ; B

D2 ;VREGIN : :

E2 :VOUT33 B B :

F2 ;ADC1_DMO/ADCO_DM3 B H ;ADC1_DMO/ADCO_DM3 (ADC1, DM, 0) /ADC1_DMO/ADC
G2 ;ADC1_DPO/ADCO_DP3 : : $ADC1_DPO/ADCO_DPS (ADC1, DB, 0) /ADC1_DPO/ADC
H2 ;DACO_OUT/CMP1_IN3/ADCO_SE23 B : :DACO_OUT/CMP1_IN3/ADCO_SE23(ADCO, SE,23)
A3 ;PID4/LLWU_P14/SPIO0_PCS1/UARTO_RIS_b/FIMO_CH4/EWM_IN/SPI1_PCSO ;PID4/LLWU_P14 (GPIOD,GPIO, 4) ;FIMO_CH4 (FIMO,CH,4) i

B3 ;PTD3/SPIO_SIN/URRTZ_TX/LEUARTO_TX/I2CO_SDA ;ETD3 (GPIOD, GPIO, 3} ;

C3 ;PTDO/LLWU_P12 ;PTDO/LLWU P12 (GPIOD,GPIC,0) ;

D3 ;PTAO/UARTO_CTS_b/FTMO_CHS/JTAG_TCLK/SWD_CLK/EZP_CLK PTAQ (GPIOR, GPIO, 0) $FTMO_CHS (FTMO,CH, §)

E3 V3380 B : B

F3 ;VSsRA B H ;VSSA (ADCO, SE, 30) /VSSA (ADC1, SE, 30) /VSSA (AL
63 VREFL : : $VREFL (ADCO, SE, 30) /VREFL (ADC1, SE, 30) /VREFL
H3 XTAL32 B : B

A4 ;ADCO_SESb/PTD1/SPI0_SCK/UART2_CIS_b/LPUARTO_CIS b 2 PTD1 (GPIOD, GPIO, 1) B #ADCO_SESb (ADCQ, SEb, 5)

B¢ ;ADC1_SEeb/PTC10/I2C1_SCL/IZS0_RX_FS ETC10 (GEIOC, GRIO, 10) ; ADC1_SE6D (ADC1, SED, 6)

Cc4 ;Vsss B ; B

D¢ ;PTAl/UARTO_RX/FIMO_CHE/JIAG_IDI/EZP_DI PTAL (GPIOA, GPIO, 1) FFIMO_CH6 (FIMO,CH, €)

E4 :VDDB1 B : B

F4 VDDA B H VDDA (ADCO, SE, 29) /VDDA (ADC1, SE, 29) / VDDA (AL
G4 VREFE : : VREFH (ADCO, SE, 29) /VREFH (ADC1, SE, 28) /VREFE

Figure 242. Aligning to block

10.3 Tools advanced configuration

Use the tools.ini file to configure the processor data directory location. Define the “com.nxp.mcudata.dir”
property to set the data directory location.

For example: -Dcom.nxp.mcudata.dir=C:/my/data/directory.
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10.4 Generating HTML reports

You can generate an HTML report file that displays your configuration of Pins, Clocks, and Peripheral tool for

future reference.

To generate the HTML report, select Export > Pins > Export HTML Report.

10.5 Exporting sources

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.

@ Export

Select
Export Source Files

Select an export wizard:

type filter text

5 = Clocks 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

» [= Systerm Manager Tool
s [= TEE Tool
» [= Tools Configuration

< Back Fimish

Figure 243. Export wizard

Cancel

1. Click Next.
2. Select the target folder where you want to store the generated files.
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& Export O et

Export Pins Source Files
G} File(s) to export: pin_muzx.h, pin_mux.c

Cortex-M7F

| Chnxph\Project w | | Browse.., |

< Back Mext = Finish Cancel

Figure 244. Export sources - Select target folder

1. For multicore processors, select the cores to export.
2. Click Finish.

10.6 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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&) Export o X

Select )
Export Registers | E E I

Select an export wizard:

type filter text

% = Clocks 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
s [= Systern Manager Tool
% [~ TEE Tool
» [ Tools Configuration

< Back Fimish Cancel

Figure 245. Export registers

1. Click Next.
2. Select the target file path where you want to export modified registers content.

IMXUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 19.0 — 17 September 2026 Document feedback
187 /208



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

NXP Semiconductors

IMXUG

User Guide for Config Tools for i.MX

Export O by

Export Registers

(i) File(s) to export: exported_registers.h

To directory: | Cihnp Browse...
< Back Mext = Cancel

Figure 246. Export registers directory

1. Click Finish.
Note: The Export wizard can also be opened by clicking the Export registers to CSV button in the Registers
view.
/ﬁ\ Owerview E Code Preview Registers x B
=3l | [15how the modified registers only. e
| type filter text
Reg. Mame Set Value Reset Value e
» IOMUKXC_LPSR_GPR_GPR2 Ox00000000  Ox0OD00DO0D0 G
IOMUXC_LPSR_GPR_GPR3 O 00000000 Cec 00000000 G

Figure 247. Export registers to CSV
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10.7 Managing data and working offline

With the Data Manager, you can download, import, and export processor data. This feature is especially useful
when working offline.

[&] Data Manager a *
Select a processor/board/kit Pins  Clocks System Manager Peripherals TEE DDR  SERDES  Status Local Version  Remote Versi
~ | Boards

] IMX95LPAXEVE-15 4 v 4 v X "4 Online - 0.2509.40
) IMX95LPDSEVK-19 4 v v v X "4 Cached 0.2509.40 0.2509.40
| IMXRT1050-EVKB v v X v x x X Online - 0.2509.30
[ IMXRT1050-EVKE v v x v x x x Online - 0.2509.30
) MCIMXBD-EVE-REV-X3 v X X X x X X Online - 0.13.0
) MCIMX&D-SABRE-AI-CPU2-REV-A v X X X x X X Online - 0.13.0
) MCIMX&D-SABRE-AI-CPU2-REV-B v X X X > > X Online - 0.13.0
] MCIMX6D-SABRE-LITE-REV-A ¥4 X X X X x X Online - 0.13.0
] MCIMX6D-5DB-REV-A 4 X X X X b 4 X Online - 0.13.0
] MCIMX6D-5DB-REV-B 4 X X X x X X Online - 0.13.0
) MCIMXEDL-EVB-REV-X3 v x x X x x X Online - 0.13.0
) MCIMXGDL-SABRE-AI-CPUZ-REV-A v x x X x x x Online - 0.13.0
) MCIMXEDL-SABRE-Al-CPUZ-REV-B v X X X x X X Online - 0.13.0
) MCIMX6DL-SABRE-LITE-REV-A v X X X x x X Online - 0.13.0
) MCIMX&DL-SDB-REV-A v X X X X X X Online - 0.13.0
] MCIMX6DL-SDB-REV-B L' X X X x x X Online - 0.13.0
] MCIMX6Q-EVE-REV-X3 4 X X X X b 4 X Online - 0.13.0
] MCIMX60Q-SABRE-Al-CPU2-REV-A 4 X X X X X X Online - 0.13.0
) MCIMX60Q-SABRE-AI-CPU2-REV-B 4 X X X x X X Online - 0.13.0
) MCIMX&Q-SABRE-LITE-REV-A v X X X x x X Online - 0.13.0

Import ... Export ... Cached only Select outdated Unselect all Update / Download Clean cached

Figure 248. Data Manager

10.7.1 Working offline

You can create a new configuration even without access to the Internet by working with cached processor data.
To do so, download processor-specific data before going offline, or import data downloaded and exported from
an online computer.

To work offline, select Edit > Preferences > Work offline from the Menu bar.

10.7.2 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 File > 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.

You can now close your Internet connection and work with the data by selecting File > New... > Create new
standalone configuration for processor, board, or kit in the Start development wizard.
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10.7.3 Downloading data from MCUXpresso SDK Builder

You can download required processor data from MCUXpresso SDK Builder website.
Note: An NXP account is required for data download from the MCUXpresso SDK Builder website.
To download processor, board, or kit data, do the following:

Go to MCUXpresso SDK Builder home page.

Open Select Development Board.

In the left-side menu, select Offline data.

Use the Search for HW platform filter field or use the tree view to find your processor, board, or kit.

Use the Download Config Tools Data button under Actions to download data for a specific version of the
Config Tools.

akroDdN -~

You can also download processor, board, or kit data for an existing SDK Build in your SDK Dashboard:

Go to MCUXpresso SDK Builder home page.

Open Access My SDK Dashboard.

Select the SDK Build for which you want to download Config Tools data and click the Download button.
In the Downloads window, select MCUXpresso Config Tools > Download Config Tools Data.

In the next menu, use the Download Config Tools Data button to download data for a specific version of
the Config Tools.

akroDdN -~

To import the downloaded data, see Importing data.

10.7.4 Exporting data

With Data Manager, you can export downloaded processor data in a ZIP format.
To export data, do the following:

In Menu bar, select File > Data Manager.

In Data Manager, click Export.

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.

Click Finish.

The tool saves the data to 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.

aorODN -

10.7.5 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 File > 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.

ok wh
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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 > Import Processor Data from the Menu bar.

10.7.6 Updating data

You can keep cached data up to date with the Data Manager.

Note: If you select the relevant option in Edit > Preferences in the Menu bar, data is 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 File > 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.

10.8 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.

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 is 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. Reference substring groups with
placeholders $1, $2, and so on.

Export the output path override rules using the wizard to a YAML file. The structure of the YAML file mirrors 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?
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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: [
]

10.9 Import pins configuration from legacy tools project

The Pins tool from Config Tools for i.MX imports pin configuration from existing legacy tool projects with the
following prerequisites.

» Before importing any pins configuration from the legacy tools project, download the required i.MX processor
pins tool data to a local directory.

» Before importing, create a new configuration for the respective i.MX processor of the given package variant to
minimize manual correction of the imported pins configuration.

10.9.1 Importing from an 10 Mux Tool design configuration file

You can import an existing pin configuration from an IO Mux Tool Design Configuration project file (XML) that
was used to keep pin routing configuration within a legacy 10 Mux Tool. The import wizard is used to import pin
routing configuration from existing project XML file compatible with 10 Mux Tool version v3.4.0.3.

To import from an 10 Mux Tool design configuration file, do the following:

1. Select File > Import from the Main Menu.

2. Select the Import Legacy IOMux Tool Design Configuration (XML) Format option.
3. Click Next.

4. Select the source file (XML) to import by using the Browse button in the Import dialog.

@ Import = @

Import from [OMux Tool Design Configuration XML File

Source file (xml):  Ch\Freescalebiomux_toclprojectshi. MXEDQ_EVE_X3 IoMuxDesign.xml

Figure 249. Import from IOMux Tool Design Configuration XML File

1. Click Finish.
The selected source file is processed and the existing pin configuration for peripheral routing is imported for
each peripheral to the Pins tool. A new function is created for each peripheral instance with all configured
pins using the function name “configure_<peripheral name>_pins” and added into the Routed Pins view.

10.9.2 Importing from a Processor Expert project

You can import the existing pin configuration from a Processor Expert (PEx) project file (PE). The PE file is the
main project file for legacy i.MX pin mux component and is available within the Processor Expert for i.MX tool.

Use the Import wizard to import legacy i.MX pin configuration from the existing PEx project file.

To import from a Processor Expert project, do the following:
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Select File > Import from the main menu.
Select the Import Legacy i.MX Pins Configuration (PEx for i.MX) Format option.
Click Next.

Select the source file (.pe) to import using the Browse button in the Import Pins Configuration from
Processor Expert Project dialog.

PO~

@Import (=] @

Import Pins Configuration from Processor Expert Project

Source file (pe):  ChnxphConfigurations\ProcessorExpert.pe

Figure 250. Import Pins Configuration from Processor Expert Project

1. Click Finish.
The selected source file is processed and the existing pin configuration for peripheral routing is imported for
each peripheral to the Pins Tool. A new function is created for each peripheral instance with all configured
pins using the function name “configure <peripheral name> pins” and is added into the routed
pins.

10.10 Command-line execution

This section describes the Command Line Interface (CLI) commands supported by the desktop application.
On error application exits:

* 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
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For performance reasons, when CLlI 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.exel@rem updates all local data if newer existstools.exe -updateData
-consolelLog -HeadlessTool Pins@rem now runs tools many timestools.exe -
consolelLog -HeadlessTool Pins -Load some.mex -ExportAll c:/directorytools.exe -
consolelLog -HeadlessTool Pins -Load other.mex -ExportAll c:/other directory@rem

and so on.

The following commands are supported in the framework:

Table 26. Commands supported in the framework

Command name Definition and Description Restriction Example

parameters

Version of the product |-version Shows the build -version
version of 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 ISO-639-1 |‘.nxp’ folder from

standard home directory is
recommended, as
some text might be
cachedOnly ‘zh’ and
‘en’ are supported

Show console -consolelog Logs output is also None
sent to Java’s System.
out (typically back to
the command shell if
any)

Empty configuration -EmptyConfig Ensures creating Requires the - -HeadlessTool Pins -
a new empty HeadlessTool EmptyConfig
configuration without command
any content

Select MCU -MCU MCU to be selected Requires the - -HeadlessTool
by frameworkChanges |HeadlessTooland Pins -MCU MK64
the processor in the -SDKversion FX512xxx12 -
result configuration of |commands. SDKversion ksdk2_
the previous chain 0-HeadlessTool Pins

-Load C:/conf/conf.
mex -SDKVersion
ksdk2_0 -MCU MK64
FN1MOxxx12 -Export
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Command name Definition and Description Restriction Example

parameters
MEX C:/conf/MK64.
mex

Select core -Core Select core for the Requires the - -HeadlessTool Pins -
configuration HeadlessTool, - Core core0

MCU, -SDKversion
commands

Select board -Board Board to be selected Requires the - -HeadlessTool Pins -
by framework (MCU is |HeadlessTool Board FRDM-K22F -
automatically selected |and -SDKversion SDKversion ksdk2_0
too)(since 6.0) commands.

Select kit -Kit Kit to be selected by Requires the - -HeadlessTool Pins -Kit
framework (MCU and |HeadlessTool FRDM-K22F-AGMO01 -
board is automatically |and -SDKversion SDKversion ksdk2_0
selected too)(since 6.0) |commands.

Select SDK version -SDKversion Version of the MCU Requires the - -HeadlessTool
to be selected by HeadlessTool Pins -MCU MK64
framework command FX512xxx12 -

SDKversion ksdk2_0

Select part number -PartNum Selects a specific Requires the -MCU -HeadlessTool
package of the and -SDKversion Pins -MCU MK64
MCUChanges the commands FX512xxx12 -
package in result SDKversion ksdk2_0 -
configuration of the PartNum MK64FX512
previous chain, see the VLL12
command about " -

Mcu"

Configuration name -ConfigName Name of newly created |Requires the - -HeadlessTool
configuration - used HeadlessTool Pins -MCU MK64
in exportRename the  |command FX512xxx12 -
configuration SDKversion

ksdk2_0 -Config
Name “MyConfig”-
HeadlessTool Pins
-ConfigName “My
RenameConfig”

Select tool -HeadlessTool Selects a tool that must | If the tool is disabled -HeadlessTool
be run in headless in the configuration,
mode 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 None -Load C:/conf/conf.mex
configuration from a
* mex file

Export Mex -ExportMEX Exports the.mex Requires the - -HeadlessTool
configuration file after |HeadlessTool Pins -MCU xxx -
tools runThe argument |command SDKversion xxx -
is expected to be a ExportMEX C:/exports/

my_config_folder-

HeadlessTool Pins -
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configuration from a
toolchain project

Project {path}

configuration (memory
only) by importing a
toolchain project based
on the found.mex or
YAML info. It does

not do any changes

on the disk (mex and
update code), validates
the configuration.

The parameter is a
path to the root of the
toolchain project. Since
v16: allows setting
directly the toolchain
project file path (for
example, *.cbuild-
gen-idx.yml, *.
uvprojx, *.ewp,
CMakeLists.txt)
allows creating/
opening configuration
directly in Ul from the
toolchain project

Command name Definition and Description Restriction Example
parameters
folder or path to specify ExportMEX C:/exports/
the .mex file my_config_folder/my.
mex
Export all generated -ExportAll Exports all generated |Requires the - -HeadlessTool Pins -
files files (with source HeadlessTool ExportAll C:/exports/
code, and so on). command generated
Code is regenerated
before exportincludes
-ExportSrcand
in framework -
ExportMEXThe
Argument is expected
to be a folder name.
Create a new -ImportProject Creates a new Requires the -HeadlessTool
configuration by {path} configuration by -Headless PrjCloner -Import
importing a toolchain importing the toolchain | Toolcommand Project c:\test
project project. The parameter \myproject-Headless
is a path to the root of Tool Peripherals -
the toolchain project. ImportProject c:
\test\myproject-
HeadlessTool Prj
Cloner -ImportProject
c:\testimyproject
\myproject.cbuild-gen-
idx.yml-HeadlessTool
Peripherals -Import
Project c:\test
\myproject -sdkPath c:
\test\sdk_dir
Create a new -CreateFrom Creates a new None -HeadlessTool Prj

Cloner -Create
FromProjectc:\test
\myproject-Headless
Tool Peripherals -
CreateFromProject c:
\test\myproject-Create
FromProject c:\test
\myproject\myproject.
cbuild-gen-idx.yml
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Command name Definition and Description Restriction Example

parameters

Generate source files |-CustomCopyright |The file contentis Requires the -HeadlessTool Pins

with custom copyright inserted as a copyright |-Headless -CustomCopyright c:
file header comment Toolcommand \test\copyright.ixt
into 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 |-Headless OutputPathOverrides

files to override output Toolcommand c:\test\outputPath
paths of the generated OverrideRules.yaml
file. An empty list of
rules removes the set
rules.

Batch processing -BatchFile Path to the file with Requires the - -HeadlessTool Pins -
commands that will be |Headless Tool BatchFile C:/conf/batch
run on defined paths. |command; intent Commands.yaml
For details, see: Batch |without other
processing commands.

Project link -ProjectLink A custom path to the When the command -HeadlessTool Pins -
toolchain project folder. |is not used along with | ProjectLink C:/project-
It can be used as the -HeadlessTool |HeadlessTool Pins -
the absolute path or command, the -Load |ProjectLink armgcc-
relative against the command is required. |HeadlessTool Pins -
saved configuration. ProjectLink “’-Load C:/
Empty sting for default conf/conf.mex -Project
that is not saved in the Link armgcc
configuration (since
vi4).

Update locally -updateData Downloads data None -updateData

downloaded data for already locally
downloaded data if
they have an update.

Update code -UpdateCode Performs the update Requires the - -HeadlessTool Clocks

generated by tools,
that is .c and .h (and
other) source files.

IMXUG

code operation for

all tools, the same

way as is the default
behavior of the Update
Code button and

then clicking OK.

If the configuration

was modified in Ul
tools to generate only
some sources, only
these sources are
generated. Select a
saved configuration, for
example via the -Load
argument. The output
folder is determined
from the location of the
saved configuration.

HeadlessTool
command.Requires
selection of a saved
configuration, for
example, using the -
Load argument.

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

-UpdateCode -Load
C:/conf/conf.mex -
Load C:/conf/conf.
mex -HeadlessTool
Clocks -UpdateCode
Note: “-Load” can
be both before or
after “-HeadlessTool”
argument, “-Update
Code” must be after
HeadlessTool”
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Command name

Definition and
parameters

Description

Restriction

Example

That can be changed
using the -Project
Link argument.

10.10.1 Command-Line execution - Pins Tool

This section describes the Command Line Interface (CLI) commands supported in the Pins Tool.

Table 27. Commands supported in Pins

HTML report file. 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 itis |Requires the - Requires -Headless
disabled in the current |HeadlessTool Pins |Tool Pins -Enable
configuration command

Import C files -ImportC Imports .c files Requires the - -HeadlessTool Pins -
into configuration. HeadlessTool Pins |ImportC C:/imports/
Importing is done command file1.c C:/imports/file2.c
after loading mex and
before generating
outputs

Export all generated -ExportAll Exports generated files |Requires the - -HeadlessTool Pins -

files (to simplify all (with the source code, |HeadlessTool Pins |ExportAll C:/exports/

exports commands to and so on). The code |command generated

one command) is regenerated before
the export. Includes
-ExportSrc,-Export
CSV, -ExportHTML and
in framework -Export
MEX. The argument is
expected to be a folder

Export Source files -ExportSrc Exports generated Requires the - -HeadlessTool Pins -
source files. The HeadlessTool Pins |ExportSrc C:/exports/
code is regenerated command src
before the export. The
argument is expected
to be a folder.

Export CSV file -ExportCSsVv Exports the Requires the - -HeadlessTool Pins -
generated .csv HeadlessTool Pins |ExportCSV C:/exports/
file. The code is command csv
regenerated before
export. The argument
is expected to be a
folder.

Export HTML report file | -ExportHTML Exports the generated |Requires the - -HeadlessTool Pins

HeadlessTool Pins
command

-ExportHTML C:/
exports/html
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Command name Definition and Description Restriction Example
parameters
Export registers -ExportRegisters |Exports the registers Requires the - -HeadlessTool Pins -

tab into a folder. The
code is regenerated
before the export. The
argument is expected
to be a folder.

HeadlessTool Pins
command

ExportRegisters C:/
exports/regs

10.10.2 Command-line execution - Peripherals Tool

This section describes the Command-Line Interface (CLI) commands supported by the Peripherals Tool.

Table 28. Commands supported in Peripherals Tool

report file

HTML report file. 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 ifitis |Requires the- -HeadlessTool
disabled in the current |HeadlessTool Peripherals -Enable
configuration. Peripherals

command

Import C files —-ImportC Imports . c files into Requires the - -HeadlessTool
the configuration. HeadlessTool Peripherals -ImportC
Importing is done Peripherals command | C:/imports/file1.c C:/
after loading mex and imports/file2.c
before generating
outputs.

Export all generated -ExportAll Exports generated files |Requires the- -HeadlessTool

files (to simplify all (with source code and |HeadlessTool Peripherals -ExportAll

exports commands to so on). The code is Peripherals C:/exports/generated

one command) regenerated before command
the export. Includes
-ExportSrc, -Export
HTML, and in the
framework -Export
MEX. The argument is
expected to be a folder.

Export Source files -ExportSrc Exports generated Requires the- -HeadlessTool
source files. The HeadlessTool Peripherals -ExportSrc
code is regenerated Peripherals C:/exports/src
before the export. The |command
argument is expected
to be a folder.

Export the HTML -ExportHTML Exports the generated |Requires the- -HeadlessTool

HeadlessTool
Peripherals
command

Peripherals -Export
HTML C:/exports/html

Migrate all Peripherals
tool components to the
versions used in the
toolchain project

IMXUG

MigrateComponentsT

Migrates all instances
of Petipheratls’taot i on
components, which
are not configuring
the version used in

Requires the -
HeadlessTool
Peripherals command

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

Definition and
parameters

Description

Restriction

Example

the toolchain project,
to the version of SDK
component used in
the toolchain project.
No changes are done
when the toolchain

is not linked or the
Peripherals tool
component already
configures the version
of the SDK component
used in the toolchain
project.

ExportAll C:/exports/
toolchainVersions

Migrate all Peripherals
tool components to
the highest supported
version of the SDK
component

MigrateComponentsT,

Migrates all instances
of Pesipherats tant
components to

the MCU'’s highest
supported version of
the SDK component,
which the Peripherals
tool component
configures. No
changes are done
when already using
the highest version
available on the MCU.

Requires the -
HeadlessTool
Peripherals command

-HeadlessTool
Peripherals -Migrate
ComponentsToLatest
Version -ExportAll
C:/exports/toolchain
Versions

Regenerate all PLU
configurations

PLURegenerateConfi]

Regenerates the
gontent ofiall PLU
instances present

in the configuration.
Currently only the PLU
instances in Verilog

file and Verilog text
modes are regenerated
by new Verilog

code synthesis and
optimization of the
model. Requires usage
of mapping comment in
the Verilog code.

Requires the-
HeadlessTool
Peripherals
command

-Load C:/xyz.

mex -Headless

Tool Peripherals -
PLURegenerate
Configurations - Export
All C:/exports/plu

10.10.3 Command-Line execution - TEE Tool

This section describes the Command Line Interface (CLI) commands supported in the TEE Tool.

Table 29. Commands supported in TEE Tool

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enables the tool ifitis |Requires the - -HeadlessTool TEE -
disabled in the current |HeadlessTool TEE |Enable
configuration command
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Table 29. Commands supported in TEE Tool...continued

Command name Definition and Description Restriction Example
parameters

Export all generated -ExportAll Exports generated Requires the - -HeadlessTool TEE -

files (to simplify all files (with source HeadlessTool TEE |ExportAll C:/exports/

exports commands to code and so on). The |command generated

one command) code is regenerated

before the export.
Includes -ExportSrc,
-ExportHTML, and

in framework -Export
MEX. The argument is
expected to be a folder.

Export Source files -ExportSrc Exports generated Requires the - -HeadlessTool TEE -
source files. The HeadlessTool TEE |ExportSrc C:/exports/
code is regenerated command src

before the export. The
argument is expected
to be a folder.

Export registers -ExportRegisters |Exports the registers Requires the - -HeadlessTool TEE
tab into a folder. The HeadlessTool TEE |-Enable -Export
code is regenerated command Registers C:/exports/
before the export.The regs

argument is expected
to be a folder.

10.11 Batch processing

Batch processing simplifies and speeds 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: Use this command without specifying other tool commands except “~-HeadlessTool”.

10.11.1 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.

10.11.1.1 Folders list

The entity “folders” contains a list of the folders to be processed.

Example of the folders list:

! !batch process

folders:

- c:/ test/frdm64

- c¢:/ _ddm/tmp/test/1lpc69

steps:
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- 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.

10.11.1.2 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
- c:/ _ddm/tmp/test/lpc69/src/board/pin mux.c
steps:
- action: ImportC
args: ${file}
tool: Pins
- action: ImportC
tool: Clocks
args: ${folder}/clock config.c

10.11.1.3 Steps list

The steps entity contains a list of steps to be processed for every listed path, similar to 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
— ${fileName} - for filename without path
— In case the “folders” list is processed:
— S${folder} - the folder path without separator at the end

See the section Command-line execution for the list of commands and their description.

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.
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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 2026 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 IS” 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
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.

12 Revision history

Table 30. Revision history
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IMXUG v.15.0 18 September 2025 Updated for v.25.09

IMXUG v.14.0 20 June 2025 Updated for v.25.06

IMXUG v.13.0 17 March 2025 Updated for v.25.03

IMXUG v.12.0 15 January 2025 Updated for v.24.12

IMXUG v.11.0 24 September 2024 Updated for v.16.1

IMXUG v.10.0 1 July 2024 Updated for v.16

IMXUG v.9.0 19 April 2024 Updated for v.15.1

IMXUG v.8.0 16 February 2024 Boards with Serial Download mode/
Manufacture mode is updated.

IMXUG v.7.0 10 January 2024 Updated for v.15

IMXUG v.6.0 31 July 2023 Batch processing is added.

IMXUG v.5.0 2 January 2023 DDR Tool is updated.
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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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copyrights, designs and trade secrets. All rights reserved.
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