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1 Introduction

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

Table 1. MCUXpresso Config Tools

Name Description

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

Clocks Tool The web version of the Clocks tool gives a preview of the
system clock (core, system, bus, and peripheral clocks) and
configuration structures of the clocking environment.

N MCUXpresso Config Tools « TOSDKBULDER CONFIGTOOL v E

Pins Views Help
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V18 VREFN ploo 16/ sYscon USBFSH USBHSH uTicko pov
vop1s P01 2/
19 VSSA VDDA PIOO 26/,
20 PIO0_23/MC. GPIO:PI00,23 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMO:... CTIMER1:MA. VREFP PIOL 1/.
21 PIOO_10/FC6.. GPIO:PIO0,10 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMS:... CTIMERO: CA. ng;z E:gi ij;
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29 XTAL32M_P
30 PIO1_21/FC7. GPIO:PIO1,21 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMM7:... CTIMER3: MA E:E;:REWE E%%ggshﬁ:gfggigg
31 PIO1_5/FCO_. GPIO:PIO1,5 DMAO:TRIG,O... PINT:PINT,0[.... FLEXCOMMO:... CTIMER2:MA goan B8 E-Yas "8 88 838
V|32  RESETN E8EEER 33 us80E88 L, o
33 USB1_vSS33 2 =g 20 §§
/34 USB1_DP
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Figure 1. Web version of Pins tool

2 User interface

This section provides a detailed description of the user interface.

2.1 Creating, saving, and opening a configuration

In this context, configuration stands for common tools settings stored in an MEX (Microcontrollers Export
Configuration) file. This file contains settings of all available tools and can be used in both web and desktop
versions.

The folder with the saved MEX file must contain exactly one project file to parse the toolchain project. The file
type depends on the toolchain of the project and can be one of the following:
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Table 2. MCUXpresso Config Tools

Toolchain Project file

IAR Embedded Workbench EWP

Keil MDK uVision UVPROJX

ARM GCC CMakelLists.txt
CodeWarrior with SDK .cproject
Open-CMSIS csolution *.cbuild-gen-idx.yml

2.1.1 Creating a new configuration

A new configuration is created automatically on the first run of the tool. The initial processor selection is taken
from the active processor/board/kit selection on the Select Development Board page.

If you start creating your development for any NXP board or kit, we recommend you start with an MCUXpresso
SDK 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 will be empty.

2.1.2 Saving a configuration

The configuration is automatically saved in the background after every change.

2.1.3 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 use a processor whose data is marked as preliminary, MCUXpresso Config Tools indicates this in
the Problems view by displaying 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 Main menu

This section describes the common main menu commands that are available for the Tools.

* Pins and Clocks
— Functional Groups - Opens the Functional group properties dialog.
— Refresh - Refreshes both the generated code and the whole GUI.
— Reset to Board Defaults - Resets the configuration of the Board/Kit defaults.
— Reset to Processor Defaults - Resets the configuration of the processor defaults.
— Unlock All Settings - Clocks Tool only. Unlocks all the currently active clocks.

— Import - Opens the Import dialog. The Import dialog allows you to import a saved MEX configuration file.
— Export - Opens the Export dialog. The Export dialog allows you to export source files and HTML reports.
For details on additional exporting of Pins and Clocks configuration from legacy tools, see the desktop

version of the User Guide, section Advanced Features.

— Switch package - Opens a dialog for switching packages.

— Automatic Routing - Attempts to resolve routing issues. Opens the Automatic Routing dialog, which
displays the routing issues that have been resolved and the ones that require manual correction.

— Apply Expansion Board- Applies an expansion board to an already created expansion header.
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— Create Default Routing - Opens a dialog for the creation of a new functional group containing the after-
reset state of pins and internal signals.

* Views
— List of views available for selected tool. Click the view to open it.
* Help
— Contents - Shows the documentation for the product.
— Release Notes - Shows the release notes document for the installed version.
— Community - Shows a web-browser window with web pages of the community related to the product.
— About - Shows dialog with information about a product.

2.3 Toolbar

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

Table 3. Toolbar
Item Description

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.

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

2.3.1 Functional groups

Every Pins/Clocks configuration can contain several functional groups.

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

Functional Group |BOARD_InitPins AN - A=

Figure 2. Functional groups

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

Table 4. Functional Groups

Icon Description
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.
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2.3.1.1 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 the generated function name,
select the core (for multicore processors only) that is affecting 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 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 pin features are fully initialized in the generated function,
even if they match the after-reset state of the processor. If it is not set, the values “Not specified” or “No init”
can be selected.

» De-initialization function - If this feature is set, an additional function that sets all pins in this functional group
to their after-reset state is generated. The new function has a suffix deinit by default.

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

Clocks tool:

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

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

* Other settings - The processor-specific settings are specific for each processor. See the tooltips for details.

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

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

=
(x)
et/

T s o o ” Name: |BOARD_InitDEBUG_UARTPiHS |

- = v/ Called by default initialization function
™ BOARD_InitDEBUG_UARTPIns

F BOARD_InitSWD_DEBUGPins Set custom #define prefix
P BOARD_InitUSBPins

- Prefix: | |
P BOARD_InitLEDsPins
F BOARD_InitBUTTONSPins Core: Cortex-M33 (Core #0) T
™ BOARD_InitPins_Core0
™ BOARD_InitPins_Corel v Clock gate enable

P BOARD_InitI25Pins

Full pins initialization
P BOARD_InitACCELPins

v Generate de-initialization function

v Set custom de-initialization function name

De-initialization

function name: | BOARD_InitDEBUG_UARTPins_deinit

Description: Configures pin routing and optionally pin electrical features.

OK Cancel

Figure 3. Functional group properties for the Pins tool

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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N MCUXpresso Config Tools « TOSDKBUILDER CONFIGTOOL v X oA 2
Pins Views Help
LPC55S69 | Functional Group |BOARD_INitPins | me
ﬁ ilﬂi ﬁ B4 Peripheral Signals | & Routing Details | *le External User Signals = 8|4 Package 52 | Expansion Header Q@ Q ¢ - & B-=8
B8 0| ww elee ¥ BQ a
Pin Pin name Label Identifier GPIO DMA PINT FLEXCOMM CTIMER
3 GPIO:PI01,24 DMAO:TRIG,O... PINT:PINT,0[.... FLEXCOMM2:..
4 GPIO:PI01,20 DMAD:TRIG,0... PINT:PINT,0[.... FLEXCOMM?:... CTIMERD: CA
5 GPIO:PIO1,6 DMAD:TRIG,0... PINT:PINT,0[.... FLEXCOMMO:... CTIMER2: MA. .
6 GPIO:PI00,7 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMS3:..
7 GPIO:PI00,1  DMAO:TRIG,O... PINT:PINT,0[.... FLEXCOMM3:... CTIMERO: CA
s GPIO:PIO0,17 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMM4:.. oot a g%"n"m/
9 GPIO:PI01,7 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMO:... CTIMER2: MA.. PIOL 24/ PIOL 28/
10 GPIO:PIO1,9 DMAO:TRIG,O... PINT:PINT,0[.... FLEXCOMML.:... CTIMERD: CA PIOL 201. PIO0 14/,
11 GPIO:PIO1,0 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMO:... CTIMERO: CA, E}g; jj g}gg ;i;
12 GPIO:PI00,12 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMM3:.. PI00 1. ADCO CTIMERD CTIMERL CTIMERZ VDDEI
13 GPIO:PI00,11 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMM:... CTIMER2: MA PIO0 17, (SIBERS e DA e PIO 26/
14 GPIO:PIO0,16 DMAOD:TRIG,0... PINT:PINT,0[.... FLEXCOMM4:... CTIMERO: CA. PlOL 7/, FLEXCOMMO ~ FLEXCOMML  FLEXCOMM2  FLEXCOMM3 PIO1 12/.
15 VDD15 plol o/, FLEXCOMM4. FLEXCOMMS FLEXCOMME FLEXCOMM7 Ploo 28/
PIOL 0. FLEXCOMME GPIO. PINT PLU PIOL 30/
16 VDDA PIOD 12/ scto DI PIO] 18/
17 VREFP PI00 11/, SECGPIO SECPINT SUPPLY swo VDDE3
18 VREFN FI00 16/ SYSCON USBFSH USBHSH uTICKD P01 3/
VDD15 PIO1 2/
19 VSSA VDDA PIO0 26/,
20 PIO0_23/MC GPIO:PI00,23 DMAQ:TRIG,0... PINT:PINT,0[.... FLEXCOMMO: ... CTIMER1: MA VREFP PIOY 1/
21 PIO0_10/FC6. GPIO:PIO0,10 DMAO:TRIG,0... PINT: PINT,0[ ... FLEXCOMMS:... CTIMERO: CA. V§§g§ gg; ﬁ;
22 PIO0_15/FC6.. GPIO:PI00,15 DMAQ:TRIG,0... PINT:PINT,0[.... FLEXCOMMS:... CTIMERO: CA PI00 Z3MCLK! PI00 18/
23 PIO0_31/FCO. GPIO:PI00,31 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMO: ... CTIMERO: MA PIO0 101, PICO 9/
24 PIO1_8/FCO_. GPIO:PI01,8 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMO: . E}gg ;i ;&ﬂuﬂz/’( "
25 vopds ey sl
26 PIO0_B/FC3_. GPIO:PI00,8 DMAO:TRIG,0... PINT:PINT,0[.... FLEXCOMMS3:.. VD25 VBAT PMU
27 PIO0_27/FC2. GPIO:PI00,27 DMAOD:TRIG,O... PINT:PINT,0[.... FLEXCOMM2:... CTIMER3: MA LPC55569]BD100 - HLQFP 100 package
28 XTAL32M_N
29 XTAL32M_P 1T
30 PIOL_21/FC7. GPIO:PI01,21 DMAO:TRIG,O... PINT:PINT,0[.... FLEXCOMM7:... CTIMER3: MA g8
31 PIO1_5/FCO_.. GPIO:PIO1,5 DMAQ:TRIG,0... PINT:PINT,0[.... FLEXCOMMO:... CTIMER2: MA. gg
32 RESETN i
33 USBI_VSS33 &8
34 UsB1_DP
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3.1 Pins routing principle

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

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

This routing configuration can be done in the following views:

* Pins
* Peripheral Signals
* Package

* Routing Details

The following two sections describe the two methods for defining 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:
* Exclamation mark and default text color indicate that such item selection can cause a register conflict or
the item does not support selected signal.
» Exclamation mark and gray text color indicate that the item cannot be routed to the selected pin/internal
signal. The item is available for different pin/internal signal using the same signal.
Note: In the Pins view and the Package view, you can configure only pins and not internal signals.
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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. Routing the signal from the output of an internal peripheral (A) into the input of another internal peripheral

(B)

The signal leads from the output of one internal peripheral (A) to the input node of another internal

peripheral (B). In other words, the signal leads from A to B (A > B). To configure a signal in this way, perform

the following steps (PWM triggering ADC (PWM > ADC) used as an example):
a. Add arow in the Routing Details view.
b. Select peripheral B from the drop-down list in the Peripheral column.

Routing Details for BOARD_InitPins 1 [+ I ]

o ° - n/a n/a n/a n/a

ADC

CANOD
CMPA
CMPB
CMPC
CMPD
DACA
DACB

Figure 5. Selecting the peripheral (B)

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

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

Routing Details for BOARD_InitPins 1 [+ I ]

a ADC i“"| a n/a n/a n/a n/a
ANB, 4
AMNB, 5
ANB, &
ANB, 7
SYNC, A
SYMNC, B
VDDA
VREFHA

Figure 6. Selecting the input node (B)

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

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_InitPins 1 [+ IO
# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state
B  ADC SYNC, A e « |N/a n/a n/a n/a
EVTG3_OUTA
EVTG3_0OUTB

PITO_SYNC_OUT
PIT1_SYNC_OUT
PWMAO_MUX_TRIGO
PWMAO_MUX_TRIG1
PWMAO_OUT_TRIGO
PWMAO_OUT_TRIG1

Figure 7. Selecting the output signal

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

Routing Details for BOARD_InitPins 1 [+
# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state
nfa ADC SYNC, A PWMAO_MUX_T... n/a n/a Input n/a

Figure 8. Result

Note: Select the ADC peripheral where the signal leads to (input in ADC). It is a limitation of the Pins tool
that the signal is not listed for the PWM peripheral (output). Notice the direction of the signal in the Arrow
column.

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

Routing Details for BOARD_InitPins 1 O D

# Peripheral Signal Arr... Routed ... Label Identifier Direction GPIO ini... GPIO int
(] ] m n/a n/a n/a n/a n/a

CMPC

CMPD

DACA

DACBE

DMAD

EVTG

EWM

GPIOA

Figure 9. Selecting the peripheral (B)
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c. Select the input node of peripheral B from the drop-down list in the Signal column.

Routing Details for BOARD_InitPins 1 [+ I ]

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state
a EVTG 9 i n/a n/a n/a n/a

EVTGO, A

EVTGO, B

EVTGO, C

EVTGO, D

EVTGO_OUT, A

EVTGO_OUT, B

EVTGL, A

EVTG1, B

Figure 10. Selecting the input node (B)

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

Routing Details for BOARD_InitPins 1 [+ IO
# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state
B EVIG EVTGO, A < s |n/a n/a n/a n/a

[85] GPIOE7/PWMA_3A/XB_IN5/PWMB_2A/XB_OUT11
[55] GPIOFO/XB_IN6/TB2/SCLK1

[77] GPIOF1/CLKO1/XB_IN7/CMPD_O

[45] GPIOF11/TXD0/XB_IN11

[46] GPIOF15/RXDO/XB_IN10

[94] GPIOF6/TB2/PWMA_3X/PWMB_3X/XB_IN2

[95] GPIOF7/TB3/CMPC_0/SS1_B/XB_IN3

[51] GPIOG10/PWMB_2X/PWMA_2X/XB_INS

Figure 11. Selecting the pin

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

Routing Details for BOARD_InitPins 1 [+ I
# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPIO initial state
55 EVTG EVTGO, A [55] XB_ING U8[6]/SC... Not Spec... Input n/a

Figure 12. 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.

. 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 an internal peripheral (A) output to a pin connected through an inter-peripheral
crossbar on the package (XB_OUT). In other words, the signal leads from A to XB_OUT (A > XB_OUT).
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To configure a signal in this way, perform the following steps (routing EVTGO output to a pin 87 using
XB_O0UT4 used as an example):

a. Add arow in the Routing Details view.

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

Routing Details for BOARD_InitPins 1 O D

# Peripheral Signal Arr... Routed ... Label Identifier Direction GPIO ini.. GPIO int
(] 2 m n/a n/a n/a n/a n/a

DACA

DACBE

DMAD

EVTG

EWM

GPIOA

GPIOB

GPIOC

Figure 13. 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_InitPins 1 [+ I ]

# Peripheral Signal Arr... Routed ... Label Identifier Direction GPIO ini.. GPIO int
a EVTG 9 i n/a n/a n/a n/a n/a

EVTGO, A

EVTGO, B

EVTGO, C

EVTGO, D

EVTGO_OUT, A

EVTGO_OUT, B

EVTGL, A

EVTG1, B

Figure 14. 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_InitPins 1 [+ I ]
# Peripheral Signal Arr... Routed ... Label Identifier Direction GPIO ini... GPIO int... Sl
(%) EVTG EVTGO_O... o . |n/a n/a n/a n/a n/a n/

[37] GPIOAL1/CMPC_O/XB_IN9/XB_QOUT10/USB_SOFOUT
[54] GPIOC10/MOSIO/XB_INS/MISO0/XB_0OUT9

[87] GPIOC14/SDAO/XB_OUT4/PWMA_FAULT4

[88] GPIOC15/SCLO/XB_OUTS/PWMA_FAULTS

[50] GPIOC?7/SS0_B/TXD0O/XB_INS/XB_0OUT6E

[53] GPIOCS/SCLKO/XB_IN4/TXD0/XB_OUTS

[47] GPIOD7/XB_OQUT11/XB_IN7/MISO1

[68] GPIOEO/PWMA_0OB/XB_OUT4

Figure 15. Selecting the pin

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

Routing Details for BOARD_InitPins 1 [+ I ]
# Peripheral Signal Arr... Routed pin/signal Label Identifier Direction GPIO ini.. C
87 EVTG EVTGO_O... [87] XB_OUT4 J2[18]/1... I12C_SDAD Quiput n/a m,

Figure 16. 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 x

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

CMP1:IN,4 -> [18] ADC1_SE4/CMP1_IN4/DACO_OUT/PTE30/FTMO_CH3/FTM_CLKIN1
DACO:OUT -» [18] ADC1_SE4/CMP1_IN4/DACO_OUT/PTE30/FTMO_CH3/FTM_CLKIN1

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

Yes Mo

Figure 17. Simultaneous routing

3.2 Workflow

The following steps briefly describe the basic workflow in the Pins tool:

1. In the Pins view on the left, find a pin and peripheral signal in the table and configure the routing by clicking
the signal cell.
Note: This routing configuration can be similarly done in other views Peripheral Signals, Package,
Routing Details.
2. Optionally, configure the electrical properties in the Routing Details view by selecting the required state.
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Note: Source code is automatically generated.
3. To open the Code Preview view and inspect the source code, select Views > Code Preview.
4. To export the source code, select Pins > Export from the Menu bar.

3.3 Example workflow

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

You can use the generated files with the application code.

User Guide for MCUXpresso Config Tools (Web)

1. In the Pins view, select the UART3_RX and TX signals. To do so, click the cells to make them green.

W Peripheral Signals| B Routing Details | ¢ External User Signals =8
g g o wmw efle|e| ¥ @|a &
Pin Pin name Label Identifier Freedom He... GPIO FTM SIM ADC
M1 ADC1_SE4a/... 12[18]/UART... DEBUG_UAR... 12[18] (D14) GPIOE:GPIO,0 SIM:CLKOUT... ADC1:SE,4a
M2 ADC1_SE5a/... 12[20]/UART... DEBUG_UAR... 12[20] (D15) GPIOE:GPIO,1 ADC1:SE,5a
V3 VDD3 P3V3_K22F
V4 V5S4 GND
Vs USBO_DP USB_DP USB_DP
Ve USBO_DM USB_DN USB_DN
V7 VOUT33 USB_VOUT33 USB_VOUT33
! VREGIN PSV_K22F USB_VREGIN
Vo9 ADCO_DPO/A... 124[1]/ADCO... 124[1] ADCO:DP,0[...
V10 ADCO_DMO/A... 124[3]/ADCO... 124[3] ADCO:DM,0[..
11 ADC1_DPO/A... 124[5]/ADCO... LSENSE_EML.. 124[5] ADC1:DP,0[...
V12 ADC1_DMO/A... 124[7]/ADCO... 124[7] ADC1:DM,0[..
13 VDDA P3V3_K22F
V14 VREFH 12[16]/VREFH 12[16] (AREF) ADCO:VREFH.
15 VREFL VREFL ADCO:VREFL[,
V16 VSSA VSSA ADCO: VALTL[
17 VREF_OUT/C... 12[1] J2[1] ADCO:VALTH
18 DACO_QUT/C... 124[11]/DAC... 124[11] ADCO:SE,23
19 XTAL32 XTAL32_RTC XTAL32
[v]20 EXTAL32 EXTAL32_RTC EXTAL32
V21 VBAT VBAT
[]22 PTAO/UARTO... 111[4]/SWD_... GPIOA:GPIO,0 FTMO:CH,5 SIM:FTMO_C...

W23 PTA1/UARTO... J2[4]/RED_L... LEDRGB_RED 12[4] (D9-LE... GPIOA:GPIO,1 FTMO:CH,6  SIM:FTMO_C...
24 PTA2/UARTO... J1[8]/GREEN... LEDRGE_GRE...J1[8] (D3-LE... GPIOA:GPIO,2 FTMO:CH,7 SIM:UARTO_...
[2s PTA3/UARTO... J11[2]/SWD_... GPIOA:GPIO,3 FTMO:CH,0 SIM:FTMO_C...
[2e PTA4/LLWU_... J1[10]/LLWU... J1[10] (D4) GPIOA:GPIO,4 FTMO:CH,1 SIM:FTMO_C...
[]27 PTAS/USB_C... J1[1]/12S0_T... AC_I2S_SCL... J1[1] GPIOA:GPIO,5 FTMO:CH,2 SIM:FTMO_C...
[]28 PTA12/FTM1_...J1[5]/1250_T... AC_I25_DIN J1[5] GPIOA:GPIO,... FTM1:CH,0[...]

[]29 PTA13/LLWU... 11[3] AC_I2S_LRCLK 11[3] GPIOA:GPIO,... FTM1:CH,1[...] SIM:FTM2CH...
V30 VDD30 P3V3_K22F

31 VSS31 GND

vl 32 EXTALO/PTAL... Y1[3]/EXTAL  EXTALO GPIOA:GPIO,... FTMO:FLT,2]...1

Figure 18. Configuring signals in the Pins view

2. In the Routing Details view, select the Output direction for the TX and PTB20 signals.
Note: For GPIO peripherals, you can set the Direction by clicking the cell and selecting from the drop-
down menu. If you select Output, you can also set GPIO initial state by clicking the cell in the GPIO initial
state column. If you select Input, you can also set GPIO interrupt by clicking the cell in the GPIO interrupt
column.

3. The Pins tool automatically generates the source code for pin mux.c and pin mux.h.

4. To open the Code Preview view, click the Views > Code Preview menu.
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5. You can now copy-paste the content of the source(s) to your application and IDE. Alternatively, you can
export the generated files or update the code with the Update Code button in Toolbar. To export the files,
select File > Export. In Export, select the Export Source Files option.

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

7. Click Finish to export the files.

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

3.4 User interface

The Pins tool consists of several views.

Pins Views Help

MCUXpresso Con

LPC55869 | Functional Group |BOARD_INitPins

» B8

m Peripheral Signals| £ Routing Details | *l External User Signals

« TOSDKBUILDER CONFIGTOOL -

= 0| Package = Expansion Header

Pin Pin name
3 PIO1_24/FC2..
4 PIO1_20/FC7.
5 PIO1_6/FCO_...
6
7
8
9
10
11
12

13 PIOO_11/FCé.
14 PIO0_16/FCA4..
15  VDbis
V16 VDDA
17 VREFP
V18  VREFN
Mi1s  vssA
20 PIOO_23/MC
21 PIO0_10/FC6..
22 PIO0_1S/FCE.
23 PIO0_31/FCO.
24 PIO1_8/FCO_.
[M25  VDD25
26 PIO0_8/FC3_.
27 PIO0_27/FC2..
V28 XTAL32M_N
[M2s  xTAL32M_P
30 PIO1_21/FC7..
31 PIO1_5/FCO_..
V32 RESETN
433 USB1 V5533
/134 UsB1_DP

B8 O | ww e|le|e

Label

Y @|a

Identifier

GPIO
GPIO:PIO1,24
GPIO:PIO1,20
GPIO:PIO1,6
GPIO:PI00,7
GPIO:PI00,1
GPIO:PI00,17
GPIO:PIO1,7
GPIO:PIO1,9
GPIO:PIO1,0
GPIO:PI00,12
GPIO:PIO0,11
GPIO:PI00,16

GPIO:P100,23
GPIO:PI00,10
GPIO:PI00,15
GPIO:PI00,31
GPIO:PIO1,8

GPIO:PI00,8

GPIO:PI00,27

GPIO:PIO1,21
GPIO:PIO1,5

DMA
DMAO:TRIG,0...
DMAO:TRIG, 0.
DMAOQ: TRIG,0...
DMAD:TRIG, 0.

DMAQ: TRIG,
DMAO:TRIG,0.
DMAO:TRIG, 0.
DMAO: TRIG, 0.
DMAD:TRIG, 0.
DMAO:TRIG,0.
DMAO:TRIG, 0.

DMAO:TRIG, 0.
DMAO: TRIG, 0.
DMAD:TRIG, 0.
DMAO: TRIG,0.
DMAO:TRIG, 0.

DMAD:TRIG, 0.

DMAO: TRIG, 0.

DMAO:TRIG, 0.
DMAO:TRIG,0...

Privacy Policy | Terms of Use | Contact | Accessibility

Figure 19.

Pins tool user interface

PINT FLEXCOMM  CTIMER
PINT:PINT,0[.... FLEXCOMM?:...
PINT:PINT,0[.... FLEXCOMM?:... CTIMERO: CA.
. PINT:PINT,0[.... FLEXCOMMO:... CTIMER2: MA., a
PINT:PINT,0.... FLEXCOM
- PINT:PINT,0[.... FLEXCOMMS3:... CTIMERO: CA b7
PIOL 4.
PINT: PINT,0[.... FLEXCOMM4: Plog 15/ P00 301,
- PINT:PINT,0[.... FLEXCOMMO:... CTIMER2:MA PIOL 24/ PIOL 261,
PINT:PINT,O0[.... FLEXCOMM1:... CTIMERO: CA PIOL 201, PIOO 14,
= . PIOL 6. PIOD 13/,
- PINT:PINT,O.... FLEXCOMHMO:.. CTIMERO: CA o & o 3
PINT:PINT,OL.... FLEXCOMM3 100 1. Aoco CTMERO  CTMERL CTMER2 vooss
-PINT:PINT,0[.... FLEXCOMMS:... CTIMER2:MA PIOO 17, SRS ETHER AT PIO 26/,
PINT:PINT,0[.... FLEXCOMM4:... CTIMERO: CA. ploL 7/ FLEXCOMMO  FLEXCOMML  FLEXCOMMZ  FLEXCOMM3 Plo1 12/
PIOL 5. FLEXCOMMA  FLEXCOMMS  FLEXCOMMS  FLEXCOMMT PIOO 28,
PIOL 0/ FLEXCOMME | GPIO PINT PLU PIO1 307
el pyC RTC scro SoiF oL 18
ploo 16/ Siscon s users  umo oL 3.
VDD15 PIOY 2/
VDDA PIOD 26,
PINT:PINT,0.... FLEXCOMMO:... CTIMER1: MA VREFP PIOL 1/
= 5 . VRERN PIO 15/
- PINT:PINT,0[.... FLEXCOMMS:... CTIMERO: CA e e
PINT:PINT,0.... FLEXCOMMS:... CTIMERO: CA. PIOG 23MELK/ PIOD 18/,
-PINT:PINT,0.... FLEXCOMMO:... CTIMERO:MA PIOO 101, PICO 3/
PINT:PINT,0][.... FLEXCOMMO:.. PIOO 15/. PIOO 0/.
PIOD 31/, XTAL32K N
PIOL 5. XTAL32K P
PINT:PINT,0[.... FLEXCOMM3:. VoD25 VBAT PMU
-PINT:PINT,0[.... FLEXCOMM?2:... CTIMER3:MA LPC55569)BD100 - HLQFP 100 package
PINT:PINT,0].... FLEXCOMM?:... CTIMER3: MA SR AERBEERERSLSIEREARR
. PINT:PINT,0[.... FLEXCOMMO:... CTIMER2: MA goR8T-0%88-2400000% 88 88
28Zgo2 z5%g 898888 o2 2=
skka® gT7ggE>7esas gy gk
g g 22 &g

© 2024 NXP Semniconductors. All rights reserved.

3.4.1 Pins view

The Pins view shows all the pins in a table format.
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Filtering buttons

m =] Periph(jral Signals | Routed Pins =8
B B8 O WL 9 > @& ¥ B |Q type filter text 7
Pin - Pin name Label Identifier GPIO FTM FB SPI

WV 14 ADC1_DP1/A...

|v 15ADC1_DM1/A...

v 16 ADCO_DPO/A... ) )

M 17 ADCO_DMO/A.... Routed pinsto peripherals

v 18 vDDA

v 19 VREFH

|+ 20 VREFL

21 vssA

v 22 VREF_OUT/C...

|v" 23 DACO_OUT/C...

v 24 XTAL32
v 25 EXTAL32
[ 26 VBAT
& 27 FrAG BRGNS F TMO_CHS
[\ 28 PTA1/UARTO... PTA1 FTMO_CH6
4 20 PrAZIN PTAZINN FTMo_CH7
Routed pins _[ B2 30 PTASIR PTASIINN FTMO_CHO
4 31 PrAZ PTAZRN FTMO_CH1
32 PTAS FTMO_CH2
M 33vDD33
[ 34vsS34
M 35 PrATZIN BTATIN FTV1_CHOI...]
4 30 PTATSI PIATSINN FTM1_CH1[...]
M 37 PTATERN PTA14 SPI0_PCSO
M 30 SPI0_SOUT
& 20 PRATZN PTAL7 SPI0_SIN
v 41 vDD41
[V 42vss42
Mazprais BIATSIINN F TMo_FLT2[...]
M 44 PTATO PTATONN FTM1_FLTO[...]
[/ 45 RESET_b
16 PTBO FTM1_CHO[...]
47 PTB1 FTM1_CH1[...]
[\ 48 ADCO_SE12/... PTB2 FTMO_FLT3
[\ 49 ADCO_SE13/... PTB3 FTMO_FLTO[...]

50 PTB6 FB_AD23

Figure 20. Pins table view

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

To route or unroute a pin to the given peripheral, select the relevant cell in the Pin column. Routed pins are
highlighted in green. If a routing conflict 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: An ellipsis (...) indicates that more signals can be routed to a single pin. Select the cell to open a dialog
and choose from multiple available signals. The dialog also displays which signals are routed by default.

3.4.2 Package

The Package view displays the processor package, providing an overview of resource allocation.
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oy ey S ooo-
i 1 =S SR oY i A=
LM M BT e T O A F e S
hDOH’MNOOHHHHEHHHHHHHHOWM‘T
OY Y o oo O oo o O L Ty
G EEEEEEE SR EEE SRR EEEE
-
SDHCO_D1 vDD124
SDHCO_DO ¥55123
SDHCO_DCLE CMPL_INL/. .
SDHCO_CMD CMPL_ING
SDHCO_D3 ADCO ADC1 CANO CMPO ADCO_SE15/...
SDHCO_DZ CMP1 CMP2 CMT DACO ADCO_SE14 ..
FTES DMA ENET =] EzPort FTEZ2Z/...
¥DD1e FE FTHMO FTM1 FTM2 FTB22
¥ahl7 FTM3 GPIOA GPIOB GPIOC PTB.1
UsBo_DP GRIOD [TroE ] 1zco I2C1 PTBZ0
L5BO._DM 1202 1750 ITAG LWL PTELS/...
YOUT32 PTELG/...
VRECIN LPTMRD 05C FDEO RCM UARTO T
ADCO.DPL RTC SOHC SIM SPI0) UART O R
ADCO DM 1 SPIL SPI2 SUPPLY SysternControl vDD110
ADCL DP1 TFIU LHARTO JART 1 JART 2 WSS109
ADC1_DM1 LAET 2 ARET 4 UsB0D UsBDCD UARTZ _Tx
ADCO_DPOJ... WREF UARTZ _RX
ADCO_DMOS. . FTES/. ..
ADC1_DPOJ... ADCO_SE1Z...
ADCL1_DMO/... ADCO_SE1Z24...
YDDA RMIIO_MDC
YREFH RMIIO_MDIO
WREFL RESET _b
YSS5A KTALO/PTALY. .
MK64FN1IMOVLL1Z2 - LQFP 100 package

WEAT

12C0_SCL
12C0_SDA
PT A4
RMIC_RXER
RMIIO_TXEN

FTEZ «E=

YTALZ2
EXTALZZ
PTADS ...
PTALS
PTAZ...
PTAZS...
YDDEZ
Y5654
RMIIO_RXD1
RMII0_RX DO
RMIIO_CRS_DY
RMIIG_TXD0
RMIIC_TXD1
YDDBO
Y5581
EXTALD

WREEF_QUT/...
DACO_OUT/...

Figure 21. Processor package

This view shows the package overview with pin locations. The peripherals appear in the center.

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

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

» Green color indicates the routed pins/peripherals.

* Gray color indicates that the pin/peripheral is not routed.

» Dark gray color indicates that the pin/peripheral is dedicated, 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).

MCUXCTWEBUG All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User guide Rev. 18.0 — 17 September 2026 Document feedback
17155



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

NXP Semiconductors

MCUXCTWEBUG

The following icons are available in the toolbar:

Table 5. Toolbar options

User Guide for MCUXpresso Config Tools (Web)

Icon

Description

Zoom in package image.

Zoom out package image.

Rotate package image.

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

E W ? 0 °

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

Show resources. This option is available on BGA packages

- only.
Switch package.
Er P 9
Package legend.
= ge leg
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 opens the Switch package for the Processor window, which lists available
processor packages with their package type and number of pins.
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Switch Package

Available Processor Packages

MK22FN512VLL12 - LQFP 100 package
MK22FN512VLH12 - LQFP 64 package
MK22FN512CAP12 - WLCSP 80 package
MK22FN512VMP12 - MAPBGA 64 package
MK22FN512VFX12 - QFN 88 package
MK22FN512VDC12 - XFBGA 121 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).

OK Cancel

Figure 22. Switch package

3.4.3 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 6. Status codes

Color code Status
. Error
. Configured

Not configured

E Warning

Iv.r Dedicated: Device is routed by default and has no impact on
) the generated code.
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ME Routing Details | *l¢ External User Signals - o
glelo|[w[w|[e|e]e]| & oot

ADCO

[] abc1

[ ] cmpo

[] cmP1

DACO
OUT - [18] DACO_OUT/CMP1_IN3/ADCO_SE23
TRG - PDBO_DACO_Trigger

DAC1

[] oma

[] Ewm

] rB

[] FTMo

[]FTM1

[] FTM2

[]FTM3

GPIOA
[] GPIO, O - [22] PTAO/UARTO_CTS_b/FTMO_CH5/JTAG_TCLK/SWD_CLK/EZP_CLK
GPIO, 1 - [23] PTA1/UARTO_RX/FTMO_CH6&/ITAG_TDI/EZP_DI
GPIO, 2 - [24] PTA2/UARTO_TX/FTMO_CH7/JTAG_TDO/TRACE_SWO/EZP_DO
[] GPIO, 3 - [25] PTA3/UARTO_RTS_b/FTMO_CHO/ITAG_TMS/SWD_DIO
[] GPIO, 4 - [26] PTA4/LLWU_P3/FTMO_CH1/NMI_b/EZP_CS_b
[] GPID, 5 - [27] PTAS/USB_CLKIN/FTMO_CH2/1250_TX_BCLK/JTAG_TRST_b
[] GPIO, 12 - [28] PTA12/FTM1_CHO/1250_TXDO/FTM1_QD_PHA
[] GPIO, 13 - [29] PTA13/LLWU_P4/FTM1_CH1/12S0_TX_FS/FTM1_QD_PHB
[] GPID, 18 - [32] EXTALO/PTA18/FTMO_FLT2/FTM_CLKINO
[] GPIO, 19 - [33] XTALO/PTA19/FTM1_FLTO/FTM_CLKIN1/LPTMRO_ALT1

Figure 23. 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 GPIOA

| |GPIO,

Route All

All GPIOA signals for routing:

| JGPIO, O -
B8 GPIO, 1 -> [23] PTA1/UARTO_RX/FTMO_CH6&/ITAG_TDI/EZP_DI

BE GP10, 2 -> [24] PTA2/UARTO_TX/FTMO_CH7/JTAG_TDO/TRACE_SWO/EZP_DO
[ ]GPIO, 3 -
| ]GpPIO, 4 -
[ |GPIO, 5 -
12 -
| |GP1O, 13 -
| |GPIO, 18 -
| |GP1O, 19 -

[22] PTAO/UARTO_CTS_b/FTMO_CHS5/JTAG_TCLK/SWD_CLK/EZP_CLK

[25] PTA3/UARTO_RTS_b/FTMO_CHO/JTAG_TMS/SWD_DIO

[26] PTA4/LLWU_P3/FTMO_CH1/NMI_b/EZP_CS_b

[27] PTAS/USB_CLKIN/FTMO_CH2/1250_TxX_BCLK/JTAG_TRST_b
[28] PTA12/FTM1_CHO/I250_TXDO/FTM1_QD_PHA

[29] PTAL3/LLWU_P4/FTM1_CH1/1250_TX_F5/FTM1_QD_PHB
[32] EXTALO/PTA18/FTMO_FLT2/FTM_CLKINO

[33] XTALO/PTA19/FTM1_FLTO/FTM_CLKIN1/LPTMRO_ALT1

Unroute All

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

Done

Figure 24. Select signals dialog

3.4.4 Routing Details view

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

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

B Pins|BA Peripheral Signals m ¢ External User Signals

..... &

= Jolel I~

E =8

Pins Signals |O. type filter

Routing Details for BOARD_Ini...

# Peripheral Signal Arrow Routed pin/signal Label Identifier Direction GPID initial state GPIO interrug
23  GPIOA GPIO, 1 - [23] PTAL J2[4]/RED_LED LEDRGB_RED  Qutput Logical 1 n/a
24 GPIOA GPIO, 2 - [24] PTA2 J1[8]/GREEN_LED LEDRGB_GREEN Output Logical 1 n/a
62 GPIOD GPIO, 5 -> [62] PTD5S J2[12]/BLUE_LED LEDRGB_BLUE OQutput Logical 1 n/a

Figure 25. 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 on the right side of the table to configure the electrical features.
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You can also use the Pins and Peripheral Signals views to route pins and peripheral signals and view or
modify the configuration in the Routing Details view. If the feature is not supported, n/a is displayed.

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

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

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

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

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

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

To clear the table, type 0.

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

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

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

The gray background indicates read-only items.

3.4.4.1 Properties configured in Routing Details view

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

» Common properties available for all pins and internal signals
— # - Package pin number/coordinate
— Peripheral - Name of the selected peripheral module
— Signal - Name of the selected peripheral signal/signal function
— Arrow - Arrow indicating input, output, input/output, or not specified direction of the signal
— Routed pin/signal - Name of the pin or internal signal
— Label - Pin label with a maximum length of 128 characters; submitting an empty label also deletes the
identifier
— ldentifier - Pin identifier used for #define code generation
— Direction - Pin direction
* General-Purpose Input Output (GPIO) properties available only for GPIO pins
— GPIO initial state - GPIO output initial state. It is available only if pin direction is set to output.
— GPIO interrupt - Configuration of interrupt request for the pin. It is available only if the pin direction is set to
input.
* Processor-specific properties
— Properties that may differ for different processors, for example configuration of pull ups, open drain, drive
strength, slew rate, power groups

Tip:

* Click the Routing Details Legend button in the top-right corner of the view to display a dialog explaining all
the properties and their values.
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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. This is indicated by the italic font of the value. It is
the default state after adding a pin or internal signal to the Routing Details view. The displayed value shows
either the value set by another configuration of the same pin in the same function or in a function called from
the default initialization function. When there is no such configuration, the displayed value matches the after-
reset state. To generate the code even if the value is the same as the default value, select the value from the
drop-down menu: the value is shown with normal font and code is generated. To return to the default value,
select “No init” from the drop-down menu: the value is again shown with italic font and no code is generated.

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

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

Validation of routing

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

* The value of the property is in conflict with the value of another property. Typically, conflicts arise when two
pins or internal signals configure the same register and bitfield with different initialization values. To resolve
the conflict, the configuration of one of the pins or internal signals must be changed.

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

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

3.4.4.2 Labels and identifiers

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

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

Routing Details = O

‘SignalsH,O type filter text
Routing Details for init_.. [+ i) v

# Peripheral Signal Arrow Routed pin/signal Label Identifier Power group Direction Pull Resistors Enable Field Control 10 ports PS Open Drain Enable Field *
B& evert enetmac [ACZ7]ENETMDC  ENET.MDC , NEMIDN ~ 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 26. Labels and Identifiers

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

Pin . Pin name Label Identifier GPIO
49 GMD
50 U13[16]/RMI_RXCLK EXTALD:RMIO RXCLE  PTALS
51 GHD PTALS
52 IRIE1A1QMA 01T SRESFT RESFT

Figure 27. Pin identifier

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

= Peripheral Signal Route to Label Identifier Directi
a0 GPIOA GPIO, 18 PTALE U13[16]/RMI_R.., (285 = Input
EXTALD
RMAI_RXCLE
Mot Specified

Figure 28. Identifier in Routing Details table

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

z Peripheral Signal Route to Label Identifier Direction Slew rate Opendrain  Drive strength  Pull select Pull enable  Passiv
€ 50 FTMO FLT, 2 E:a:TI\ﬂU_FLTE U13[16]/RMI_RXCLK g RXCLK S Input Fast Disabled Low Pulldown Disabled Disat
28 RTC XTAL22 XTAL22 V3[1)/XTAL32_RTC ¥ RMI_RXCLK l S S S S S S
78 ADCO TRG, & PDBO_EXT.. UB[11]/5W2 ¥ EXTAL pin identifier used for 2define code generation. Use Pins view table to define it.
7 spn PCs3 SPIL_PCS3 115[G11/SD_CARD D... Not S ERROR: The identifier is duplicated in function(s) BOARD InitPins, This can lead to duplicated #defines int
92 UART3 RTS UART3 RT.. I6[8)/RF_WIFLIRQ ThR_158 JEnerated header file(s).

@ 50 0sC EXTALO BExTALD UL3[16]/RMI_RXCLK  "RMI_RXCLK  [Pin identifier used for Zdefine code generation. Use Pins view table to define it.
ERROR: The identifier is duplicated in function(s) BOARD _InitPins, This can lead to duplicated #defines
generated header file(s).

Figure 29. Identifier errors

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

Functional group properties

Functional groups @ [T & ~ | Name: BOARD_INitPins

M BOARD_ InitPins v Called by the default initialization function

™ BOARD_INItDEBUG_UARTPINS Set the custom #define prefix
™ BOARD_INitSDRAMPINS

Prefix:
™ BOARD_INitCANPIns

Figure 30. Pins macros prefix

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

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

Certain boards, such as LPCXpresso55S69, come with preconfigured expansion headers.

ﬂ Package ﬂ Expansion Header ¢ = "
Labels | Expansion header v |&) &) | Header | LPCXpressa V3 (Arduine compatible) v €D €3 E B || |o
a
0is NG
. TR T
NG NC EETIN I |
NG NC GND  PIIH
NC NC D13 PiIpn
WE  3av niz Py
NG RESET oil PT[g
NG e oo Mg
NE S D8 By
bE L D8 PITEQ
Expansion Header: LPCXpresso V3 (Arduino compatible)

NE  GND
ol pieEg

NE
D6 PiE[Y

[}

D5 PiEg

NE AD
DH-LE.. PiEH

NE Al
D3-LE.. PiB[IO

Ne A2
D2 PiEpg

pia A3
ol PiEfg

PiEE Ak
oo PiE[g

Pia[i]  AS
PIE[T] P1B[Y
Pig[d  PiEEQ

Figure 31. 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 Window> Show view>Expansion Header from the Main menu.
2. Open the view by selecting Views > Expansion Header from the Toolbar.

3. Add a header by selecting the Add button in the view toolbar.

4. In the Add New Expansion Header window, select the Header type from the drop-down list.
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Add New Expansion Header

Header name: Example |

Header type: Breakout Expansion 40 pins (1 connector 2x20) h

Breakout Expansion 40 pins (1 connector 2x20)

mikroBUS(TM)
Connectors mapping g

Freedom Header (Arduino compatible)

Arduino Header (Half Rotated)

Cancel
Figure 32. Adding new expansion header
5. Name the header and map the connectors.
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Add New Expansion Header

Header name: Example

Header type: Arduino Header (Half Rotated) =

Connectors mapping

C1 connector: |A

C3 connector: |C

|
C2 connector: |B |
|
|

C4 connector: |D|

oK Cancel

Figure 33. Adding new expansion header

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

Labels Expansion header

Expansion Header: Freedom Header (Arduinc compatible)

Route
Highlight

Connect/Disconnect

Select the 'BOARD_InitButtonsPins' function routing the pin

Q q ‘Header|Freedom Header (Arduino compatible) ’Tl O 9 B o ‘No expansi

Figure 34. Expansion header

7. To map the header pin to the processor pin, right-click the header pin and select Connect.
8. In the Connector Pin dialog, select the processor pin/external signal from the list and click OK.
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## Package

Labels | Expansion header

Expansion Header x

=0

Q Q ‘Header|Freedom Header (Arduino compatible) ’Tl O & B Do ‘No expansi

Connector Pin 124[6]

Connector pin name: |A2

— ‘Connection

@ Connectad to processor pin

[

[

[3] vDD3
[4] VSS4
[5] USBO_DP

[6] USBO_DM

[7] VOUT33

[8] VREGIN

[9] ADCO_DPO/ADC1_DP3
[10] ADCO_DMO/ADC1_DM3
[11] ADC1_DPO/ADCO_DP3
[12] ADC1_DMO/ADCO_DM3
[13] VDDA

[14] VREFH

[15] VREFL

PIEE I

O

1] ADC1_SE4a/PTEQ/CLKOUT32K/SPI1_PCS1/UART1_TX/...
2] ADC1_SE5a/PTEL/LLWU_PO/SPI1_SOUT/UART1_RX/I2...

() Connected to external signal

Connected to processor pin [44]

ok ||

Figure 35. Connected pin

9. To route the pin, right-click the header pin and select Route.
10. In the Pin dialog, select the signal from the list and click OK.
The connector pin is now routed.
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=0
Labels |Expansion header | v | @ (@ | Header |Freedom Header (Arduino compatible) |~ | @ @ & D
NC D15
NC D14
NC AREF
.
NC GHD
CER Connector pin routing J24[6] (@) [ |
NC D13-L...
33 NC Expansion header pin: 124[6] (A2)
NC o1z
atstr e Select signals to be routed at the connected processor pin [44]:
ADCO:SE,15 (ADCO_SE15); default Jzi1 - D11
3.3v  NC GPIOC:GPIO,1 (PTC1)
LLWU:P,6 (LLWU_P6) HE b
5y NC .
SPI10:PCS3 (SPID_PCS3) we pilk
Ay UART1:RTS (UART1_RTS_b)
FTMO:CH,0 (FTMO_CHO) [HE T
GND  NC SIM:FTMO_CHO_MOD_OUT (FTMO_CHO) =
FB:AD,13 (FE_AD13) =
59V NC 1250:TXD0 (I1250_TXD0O)
3 LPUARTO:RTS (LPUARTO_RTS_b) J1[13] D&
A0 Jz4ar1] J1[11] (s 1
Done
Al J24[3] 11051 o4
||
Az J24[5] J1[71 D3-LE...
A3 124[7] J1I5] Dz
a4 J243] 11 o1
AE |Z24[11] 11111 oo
-
Figure 36. Routed pin

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

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

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

Remove a configuration by selecting the Remove button.

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

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

3.4.5.1 Expansion Board

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

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

1. In the Expansion Header view, click the Apply expansion board to the selected header. Alternatively,
select Pins>Apply expansion board from the Menu bar.
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2. In the Apply expansion board dialog, click Browse to locate the XML file with expansion board information
and click OK.

Apply an Expansion Board

Board file (.xml):
Browse

Expansion header where to apply the board:

Board Properties

Board name:

Header reference:

Adapter headers:

Cancel

Figure 37. Apply expansion board

W

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 functional group. In the latter case, use the dropdown list to select from available functional groups.

5. In the Expansion Board Routing table, inspect the suggested routing of expansion board pins. 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 38. 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.

3.4.6 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
these properties 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 39. 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, and 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 also be done
from there.

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

FF Pins Peripheral Signals & Power Groups ¢ External User Signals ¢ = 0B
OQE-|r
0] Connected pins Description
. L Add column
signal 1 [B1] GPIO_EMC_13 User description

signal 2 [C1] GRIO_EMC_21 FelongEl

Rename column

Figure 40. 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 the
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 41. 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 appear
in the table. Those columns are read-only and 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:

[]#

[ ]Peripheral

[ |signal

[ ]Arrow

[ |Routed pin/signal

[ ]Label

[ |1dentifier

Power group
Direction

[ |GPIO initial state

[ ]GPIO interrupt

[ |GPIO interrupt output
[ ] software Input On
[ |Pull down pull up config
[v] Pull up/down config
[ ]Pdrv config

[ ]Pull/Keeper select
[ ]Open drain

[ |Drive strength
Slew rate

| |Force Ibe Off

Done
Figure 42. Routing Details columns dialog
== Pins Al Peripheral Signals € Power Groups  *ll¢ External User Signals = O
[+ W vlﬂt}rpeﬁltertext
] Connected pins Description Direction Pull/Keeper select  Drive strength
signal 1 [B1] GPIO_EMC_15 User description Output Keeper RO/E
signal 2 [C1] GPIO_EMC_21 Input; Output Keeper RO: RO/3: RO/B

Figure 43. Routing Details table

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

3.4.7 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 tool generates extended
information 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 tool explicitly sets the
after-reset state for every electrical property of a new routing.

3.4.8 Functions

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

The tool allows users to create multiple functions that 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
the peripherals for the selected function. Pins and peripherals for different functions are shown with light
transparency and cannot be configured, until switched to this function.

3.4.9 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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SDHCO_D1 vDD124
SDHCO_DO Unallocated
SDHCO_DCLK CMPL_IMNL/. .. peripheral
SDHCO_CMD CMP1_INO
SDHCO_D3 ADCO_SE1S/. .
nghllghted SOHCO_D2 ADCO_SEL4). .
unrouted pin PTES PTB23/...
YDD 16 PTB22_ Routed pin
WSS17 PTBZ1
Highlighted LISB0_DP PTEZO
i USEC_DOM PTE1S
peripheral YOLT2Z T TE 'f___ Allocated peripheral
YREGIN = UARTO_TX
ADCO_DP1- UARTO_RX
ADCO_DM 1 YDD110
ADC1_DP1- YS5109
ADC1_DM1- UART3_TX
Dedicated ADCO DIPO LARTZ_RX
peripheral ADCO_DMOS. = PTES/...
ADC1_DPOJ... ADCO_SE13. .
ADCL_DMOf.. ADCO_SELZY..
Unrouted pin WDDA RMIC_MDC
YREFH= RMIIO_MDIO
WREFL— RESET _k
Dedicated pin WSS A HTALOSPTALSS. .

Figure 46. Warnings
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Figure 44. Highlighting and color coding
# Peripheral Signal Route to  Label Identifier Direction Slew rate Open drain Drive strength Pull select
---- 12[20]/UB[4]/12C0_SCL  Not Specified n/a Fast Disabled  Low Pulldown

--- J1[9] n/a n/a Fast Disabled  Low Pulldown
B8 cror P02 PA2 11[12]/19[6]/TRACE_SWO n/a Not Specified Fast Disabled  High Pullup
- GPIOE GPIO, 24 - n/a n/a n/a n/a n/a n/a
GPIOE GPIO, 25 PTE25 J2[18]/U8[6]/12C0_SDA _ Not Specified Fast - Low Pulldown

B 32 -- ADCO_S... J12[18]/u8[6]/12C0_SDA  Not Specified n/a Fast - Low Pulldown
FEI e — n/a n/a ma 0/ n/a n/a
Figure 45. Pins conflicts
# Peripheral Signal Route to  Label Identifier Direction ~ Slew rate Open dr... Drive str... Pull select Pull ena...
& GPIOE GPIO, 26 PTE26 J2[1]}/D... MNot Specified  Output Fast Disabled Low Pulldown Disabled
& 71 FTMO CH, 0 FTMO_C... J1[5] n/a Output Fast Disabled Low Pulldown  Disabled

* 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.
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— Click the pin or use the pop-up menu to highlight the pin and the peripherals.
— Click outside the package to cancel the highlight.

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

3.4.10 Filtering in the Pins and Peripheral Signals views

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

Show pins with input signals

Show pins with Show pins with
digital signals output signals
Show pins with Show pins with
analog signals input/output 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 = & B O | W W © & & 'Y 0

Figure 47. Filtering controls

Type any text to search across the table/tree. The tool searches for pins and 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.

3.5 Errors and warnings

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

For more information on error and warning colors, see the Highlighting and color coding section.

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

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

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

3.5.2 Power groups voltage level conflicts

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

When a potential voltage level conflict is detected, the tool displays a warning — a useful feature for hardware
board designers.
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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_CSI(3.3V) Input Ob0: Disabled Obl: E

5 U6 UARTS ted_muxe =" UARTS TX UART TXD NVCC GRICTESY)  Qutput Oh(: Disabled 1: £
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'} |

Warr'ling Voltagelevel

Figure 48. Power group view

3.6 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 the Code Preview view of the Pins tool.

Note: Code Preview view is not opened by default. To open this view, click Views > Code Preview.

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

Note: The tag name may be different depending on the selected multi-core processor family/type.

You can also copy and paste the generated code into the source files. The view generates code for each
function. In addition to the function comments, the tool configuration is stored in a YAML format. This comment
is not intended for direct editing and can be used later to restore the pins configuration. YAML configuration
contains configuration of each pin. It stores only non-default values.

Tip: For multicore processors, it will generate source files for each core. If processor is supported by
SDK, it can generate BOARD_InitBootPins function call from main by default. You can specify “Call from
BOARD_InitBootPins” for each function, in order to generate appropriate function call.

3.6.1 Exporting sources

It is possible to export the generated source using the Export wizard.
To launch the Export wizard:

Select File > Export from the Menu bar.

Select Export Source Files.

Click Next.

Select the target folder where you want to store the generated files.
In case of multicore processors, select the cores you want to export.
Click Finish.

2

3.7 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 that is independent of configured
routing. If you change the pin where the signal is routed, the application still refers to the proper pin.
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For example, when LED_RED is specified as an identifier of a pin routed to PTB22, the following defines are
generated in 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 section.

To write to this GPIO pin in the 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);

3.8 Full initialization of pins

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

3.9 Create default routing

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

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

In the created functional group, the Full initialization function of the pins feature is set. The electrical properties
of pins are set to their after-reset state.
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Create the default routing

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

Route: All routable | «

Functional group name: |SetDefaultRout

Items to the route: v Pins
v/ Signals
OK Cancel

Figure 49. Create the Default Routing

4 Clocks Tool

The web version of Clocks Tool gives a preview of the system clock (core, system, bus, and peripheral clocks)
and configuration structures of the clocking environment.

4.1 Features

The Clocks tool supports the following actions related to clock initialization:

* 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 MCUXpresso Config Tools framework.
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<« c @ @ kex-stage freescale.net/en/clock 9% e A4 L+ MmO Qe £
¥ Most Visited
NXO MCUXpresso Config Tools ¢ Return o Dashboard Config Tool v
Clocks Views Help
LPC55569 | Functional Group |BOARD_BootClockPLL150M - ™ B
W 2+ Clocks Diagram = 8| £ Details 2 =8
Run Mode actrve | » | | PLLO Mode | yormal . | 1PLLL Mode| power down Processor Details
= Name Cc Lo Value
Clock Sources Clock Outputs Run Mode ACTIVE
Name Cc Value Name Lo Value PLLO Mode Normal
Internal System PLL1 Mode Power_do
FRO_32K System clock 150 MHz Trace clock
fro 32k power configuration Power-down Peripheral SYSTICKO clock
FRO_1M Trace clock SYSTICK1 clock
fro 1MHz clock output Disabled SYSTICKO clock System clock 150 MHz
FRO_12M 12 MHz SYSTICK1 clock ASYNCADC clock
FRO_12M Enable ASYNCADC clock USBO clock
FRO_HF USBO clock USB1 PHY clock
FRO_96M Disable USB1 PHY clock MCLK clock
External MCLK clock WDT clock
RTC32kHz O WDT clock SCT clock
XTAL 32k power configuration Power-down SCT clock CLKOUT clock
RTC 32kHz oscillator bypass Normal crystal oscillation mode. CLKOUT clock SDIO clock
Clock input M 16 MHz SDIO clock CTIMERO clock
Enable CLCKIN Enabled and clocked CTIMERO clock CTIMER1 clock
XTAL32M Oscillator mode Normal crystal oscillation mode. CTIMER1 clock CTIMER2 clock
Master clock input O CTIMER2 clock CTIMER3 clock
PLU clock input I CTIMER3 clock CTIMER4 clock
CTIMER4 clock FXCOMO clock
FXCOMO clock FXCOM1 clock
FXCOM1 clock FXCOM2 clock
FXCOM?2 clock FXCOMS3 clock
FXCOMS3 clock FXCOM4 clock
v
Figure 50. User interface

4.3 Clock configuration

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

The Clocks tool handles one or more clock configurations. The default clock configuration is named
“BOARD_BootClockRUN’. Multiple configurations provide multiple options for 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_BootClockHSRUN 2=

Figure 51. Default clock configuration

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.

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.
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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
=105C (Systern Oscillator) ]
05C mode Using external reference clock
Frequency Range Low frequency range 30-40 kHz

System Osc, ...pacity Lead 0pF

Figure 52. 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 7. 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 g 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 or remove
the lock manually, use the pop-up
menu command Lock/Unlock. Note:
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 a setting

does not actively influence the clock.

It is disabled or relates to an inactive
clock element — for example, on the
clock path following an unavailable
clock source or disabled element. The
frequency signal also shows “inactive”
instead of a frequency value. The value
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Table 7. Setting states and markers...continued

State/Style/Marker Icon Description

is also gray when it is read-only. In such
a state, the value cannot be modified.

4.7 Frequency settings

The Clocks tool instantly recalculates the entire clock system state after each settings change, from the clock
source 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 53. Setting the core clock frequency

When the tool reaches the required frequency, it appears locked and is displayed as follows:

Core clock @ 100 MHz

Figure 54. 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 55. Tool encounters problem

The frequency value in square brackets [ ] indicates the value the tool uses in calculations, not the requested
value.

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

4.7.1 Pop-up menu commands

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

* Lock/Unlock - Removes a lock on the frequency which enables the tool to change any valid value that
satisfies all other requirements, limits, and constraints.

* 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 a more advanced search for valid settings that fulfill the
requirements. It may take significant time, so a progress dialog is shown. If the resolver is unsuccessful, you
are informed. This command can alter clock selectors and modify other clock settings on the clock path. If the
result is unsatisfactory, 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.
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 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.

i PFD offset
DIV CLKDUT_SEL : o
264 MHz 264 MHz I NUM

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

PLL2 (System) output

S A RS .

Figure 56. Pop-up commands for outputs in the clocks table view

i
-!—* LPM rlrek a7 L=
i

Unlock

Find MNear Valid Value

Advanced resolver for LPO clock

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

Figure 57. Pop-up commands for outputs in the clocks diagram

4.7.2 Frequency precision

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

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

Figure 58. 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.
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Lru
External
0SC (System Oscillator)
RTC32kHz
USB clock input
ENET 1588 clock input

Figure 59. Dependency arrows
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4.9 Details view

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

The information is also updated in real-time based on any changes in the Clocks Diagram and Clocks Table.
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|Processnr Details

Name Cc Lo Value Accuracy
Run Mode HSRUN
MCG Mode PEE (PLL Engaged External)
Initialize USBPHY clock PLL and PFD clock
Core clock 150 MHz
ASystem clock 150 MHz

System clock [type:clock output, id: System_clock]
Clocks the crossbar switch and bus masters directly connected to the crossbar.

CONSUMED BY:

AIPS0, AIPS1, AXBS, CAU, CoreDebug, DMA, ETM, FB, FMC, GPIOA, GPIOB, GPIOC, GPIOD, GPIOE, 1250,
1251, ITM, MCM, NVIC, QuadSPIO, SDHC, SDRAM, SPI3, SYSMPU, USBO, USBHS

CONSTRAINTS:

1) Output frequency must be lower than or equal to: 150 MHz

Other Run modes:

VLPR: Output frequency must be lower than or equal to: 4 MHz

RUN: Output frequency must be lower than or equal to: 120 MHz

VALUE:
150 MHz
Initialize RTC_CLKOUT yes
MCG PLL/FLL/TRC48M/USB1PFD cl... 48 MHz
LPO clock 1 kHz
IRC48MCLK 48 MHz
USB FS clock 48 MHz
Initialize USB clock yes
Trace clock input 75 MHz
Initialize Trace clock yes
SDHC clock 12 MHz
Initialize SDHC clock yes
CLKOUT(FB_CLK) 75 MHz

Figure 60. Details view

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

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

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

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

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

Lock/unlock clock elements - Right-click on a clock element to lock/unlock the element.
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4.10 Clocks diagram

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

At the same time, it allows you to edit the settings of the clock elements.

- . =
& Clocks Table - @ @ B O & . =]
Run Mode yspun  » | MCG Mode peg (pLi Engaged External) - || Initialize USBPHY clock piy and PFD clock -
MCG M
IRes
AU
: [ | 32768 kiz
MCGIRCLK 32.768 kHz
I
SLOW_IRGLK etk I I - MCGFFCLK T
PLLS TIRS Core clock 150 Mz
Cliv {’ 1
' L | nactive . s |mesourcix System clock 50 Mz
' IR Ter— N | Bus clack 75 MHz
- 3
[ * 640 T [l
pLLGS
Fl Jock, I
Nt 150 MHz - 7;;:!:: clock/SORAMC clocks
@175 oUTDIVZ Flash Clck 25 Mz
. [ MOGFLLOK Inactive
MCGPLLOLK 150 MHz
120 » MCGPLLOLKZX 300 MHz
OSCSEL PLL L =
0SCSEL N
T
+ | [
18 Wz
— o MCG PLL/FLL/IRCA8M clock/USBIPFDCLK
- ‘System oscillator 'L » 48 MHz
g 0800LK
EXTALD 05C N l_.
OSCERCLK_UNDIV I IRCABMCLK 48 MHz
XTALO » SCERCLILUNDIV 12 MHz
e 0SCEROLK 12MHz
= T 0SCaZKSEL
d 0SC32KCLK
| 32,768 kHe
» ERCLKIZK 32768 kHz
RTC
32.768 kiHz RTC3IZKCLK _.L —
EXTAL32 RTC3ZkHz Il
XTALIZ L{’ L Lelno I PO clock 1kt
T RTCCLKOUTSEL
TREAEM Tternal cacTlator \ 1Hz
| 4 uH IRCABMOLK l‘ RCOLKOUT  THE
TRCIE : 7

Figure 61. Clock diagram

4.10.1 Mouse actions in diagram

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

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

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

Single-click on lock to remove the lock.

Click the element to show its settings in the Details view (force to open the view if closed or not visible).

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

» Single-click on a selected Clock selector to display selector input options.
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Figure 62. 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.

0SC (System Osdillator) [0SC.05C]
Name A L Value AcCCur...
0SC (System Oscillator) M 50 MHz
05C mode Using external reference clock
Frequency Range Very_high frequency range 8-32 MHz
System Osc. Capacity Load 0 pF

Figure 63. Floating view

4.10.2 Color and line styles

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

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

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

4.10.3 Clock model structure

The clock model consists of interconnected clock elements. The clock signal flows from the clock sources
through various clock elements to the clock outputs. The clock element can have specific enable conditions that
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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.

* 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 [ o MHz
! 0SC

KTALD

Figure 64. Clock source

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

PLLFLLSEL

83.83... MHz

Figure 65. Clocks selector

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

2 MHz

FCRDIV
12

Figure 66. Prescaler

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

83.33... MHz
= FLL

* 2060

Figure 67. Frequency Locked Loop
* Phase Locked Loop (PLL) - Contains pre-divider and therefore is able to divide/multiply with a given value.

100 MHz
= FLL
/12*35
Figure 68. Phase Locked Loop
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* Clock gate - Stops the propagation of incoming signal.

L

CLK_USB_EN

Figure 69. Clock gate

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

—> Core dock @100 MHz

Figure 70. Clock output

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

LPO (-

—

T

(=]
=
S
]
[
-

Figure 71. Clock component

» Configuration element - Additional setting of an element. Configuration elements do not have graphical
representation in the diagram. They are shown in the setting table for the element or the clock path the
element is on.

4.11 Troubleshooting problems

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

You may encounter any of the following problems:

1. Requirements not satisfiable: Indicates that there are one or more locked frequency or frequency
constraints for which the tool is not able to find a valid setting and satisfy those requirements.

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

4. If the required clock output value cannot be satisfied try to use the pop-up menu command “Advanced
resolver for {clock output}”.
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5. If you are OK to have a near frequency value around of the requested value but would like to keep the clock
selectors and clock sources unchanged, right-click and from the pop-up menu select Clock output > Find
near value.

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 clock path leading
to the clock output you want to have set. Try to check and adjust the settings of these elements manually in
the Details view.

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

4.12 Code generation

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

4.12.1 Working with the code

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

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

 Click Update Code in the toolbar.

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

* Use export command.
* Click the Export button in Code Preview view.

If you need access to values of registers calculated by the tool, the defines with these values can be generated
into new file registers.h. It can be enabled by default (Edit->Configuration Preferences). For more information,
see the desktop version of the User Guide, section Configuration preferences.

5 Support

If you have any questions or need additional help, perform a search on the forum or post a new question. Visit
https://community.nxp.com/community/mcuxpresso/mcuxpresso-config.

6 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.
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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.
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