NXP Semiconductors Document identifier: MCUXIDECTUG
User's Guide Rev. 0, 1/2021

MCUXpresso Config Tools User's Guide (IDE)




NXP Semiconductors

Contents
Chapter 1 INtrodUCtioN..........eeuuiiiiiii e e 5
LI I V=T 53 o o PP PEPPP PO 5
Chapter 2 User Interface ...ttt e 7
2.1 Creating, saving, and opening a configuration...............ooooiiiiiiiii i 7
2.1.1 Creating @ Nnew CONfIGUIAtioN. ........ooiiiiiii e e e 7
2.1.2 Saving @ CONfIGUIALION. ... ..eiiiii et e et e e s enneeeae s 7
b B B g oTo] i1 Yo =T 0T 0] (o= TR STURTPR 7
2.1.3.1 IMpPOrting CONFIGUIATION........coiiieeiiiie ettt e et sar e nanee s 8
2.1.3.2 IMPOIING FEGISTEIS. ....ee ettt e ettt e sttt sab et e et bt e e et e e e sbeeeeasbeeenaee 9
2.1.4 Restoring configuration from SOUICE COUE.........oiuiiiiiiiiiiiii e 11
FZ A e o | o= | PRSPPI 11
2.2.1 EClipSe ProjeCt SEIECHON. .......oiiiiiiiie e 12
2.2.2 CONfig TOOIS OVEIVIEW........eeiiiiiiiiiie ittt ettt e e s ettt e e e sttt e e s aner e e e e s annneeeeeanneneeens 12
2.2.3 SNOW ProbIemMs VIEW......cooiiiiiii ittt e e et e e e et e e e e nreeas 12
B U oo F= 1 (= oo Lo [T SRR PST 12
2.2.5 FUNCHONAI GIOUPS. .. .ottt ettt e e e ettt e e e e ab e e e e s st et e e e e ennbee e e e enneeas 15
2.2.5.1 FUNCLIONAI GroUDP PrOPEITIES. ....oouiiiiiiiie ettt ettt e e e bt s e e sneee s 15
A I © [ gTe (o] 2= Te [o JE=Tox i o o < T R PUR 16
2.2.7 SeleCting the t00IS..........oiii e 16
2.3 SHAIUS DA ... e e e e e e e e e e e e 16
P = =T Y o T PP PPP PP PRSRPR 17
2.5 Configuration PreferEnNCEeS........ooii i e e 18
2.6 PrODIBIMS VIBW.....ciiiiiiiiiiitee ettt e oo e ettt e e e e e e et e e e e e e e e e e annbbeeeaeeeeeeanns 19
2.7 REQISTEIS VIBW.....ceiiiieiiiitiee ettt ettt e e oo e ettt et e e e e e e s b bt et e e e e e e e eannbaeeeeeeeeeeannns 20
< T o To IR =PRI 22
2.9 CoNfig tOOIS OVEIVIEW.......ciiieieiiiee ettt e e e et e e e e e e s eeaaeeeas 22
Chapter 3 PiNS TOOL.......ccooi i e e e e 24
3.1 PiNS roUting PrINCIPIE. ......eeiiieiiiiee et e e e e e e e s e e e e e e e e nneeees 24
3.1.1 Beginning with peripheral SEIeCtion..............c.uiiiiiiiii e 24
3.1.2 Beginning with pin/internal signal SElecCtion...............cooi i 25
3.1.3 Routing of peripheral SIgNalS...........ooouiiiiiiii e 25
3.2 EXaMPIE WOIKFIOW. .....ceeiiieiiiee et e e et e e e e e e e e e eeeas 30
KR U T g (=T o 7= o PP PPPRTT 33
TG Ty T 10T 1SR 34
3.3.2 PACKAGE VIEW.... . ceieiiieiitieee ettt ettt e ettt e e e e a et e e e e ettt e e e e e eabe e e e e e abbe e e e e e anbeeeeeeaan 35
3.3.3 Peripheral SIgNalS VIEW..........uiiiiiiiiiie ettt et e e e e e e 37
3.3.3.1 Filtering in the Pins and Peripheral Signals VIEWS...........ccccoiiiiiiiiiiiiiiee e 39
3.3.4 ROULING DELAIIS VIEW....cieiiiiii ittt e et e e s e e e s enneaeeeean 40
3.3.4.1 Labels and identifIers..........oi i 41
3.3.5 EXPANSION HEAET ...ttt e et e e s et e e s nnneee s 42
3.3.5.1 EXPANSION BOAIU. ....ccoiiiiiiiiii e 46
3.3.6 Highlighting and COlOr COAING......ccci ittt e e e b e e e aaes 48
3.4 Errors @nd WarTiNGS. .. .....uueieiieeiee ettt e e sttt e e e e e e et e e e e e e e s e bbb e e e e e e e e e e s nnreeeeeeeeeeaanne 50
K o I o (oo g gl o] (=1 (= o101 i1 Vo RSP 50
K 0o o L= o [T g T=T =1 (o] o PP PRSPPI 51
3.6 Using pins definitions iN COAE.........ccoiiiiiiiiiiiiie e 52

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
User's Guide 2/136




NXP Semiconductors

Contents

Chapter 4 CloCks TOOL.........cuueiiiiiieiiii e e e e e enenes 54
g L= (=PSRN 54
A W 1= a0 (=T o = o7 =Y 54
Z Rl O oY eTo] 1o 18 =1 (o] o PRSP 55
4.4 GIODAI SEHINGS. ....eeeieeiee it e e e e e e e e e e e e e e e e e e 55
4.5 ClOCK SOUIMCES... ..o 55
4.6 Setting states and Markers..........ooo i 56
A (= To (U] a0y V=11 (] o TP 56
4.7.1 POP-UP MENU COMMEANTS....ceeiiiutiiiiaaiiiiiteetatieeeaeaateeeeesaaaeeeeeesasseeeeesansseeeesaannseeeesannnreeaeaannneeeess 57

O o (= To BT LoV o (=Y or (o] o PSR 57

4.8 DEPENUENCY @ITOWS......eeeeiiieeeiiiiiitieeeee e e e e s et ee e e e e e s s e aee e e e e e e e e e sansteeeee e e e e e e s nnneeeeeaeeeeeannnnreeees 57
e T ID =Y =Y Y = PRSP 58
o L O [T &3 e [ = To | =1 1 o PP PPRPPPR 59
4.10.1 Mouse actions iN diagram.........oouuiiii it e et e e e st e e e e anbe e e e e e nneeas 59
4.10.2 Color @nd INE STYIES. .....ccoi i e e e e e e e e e e 60
4.10.3 CloCK MOl SITUCIUIE......eeieeiiieie ettt e e e e e e e e e e e e e e e e eneneeeaeees 61

o B O o Tor (<31 41T T TP 62
4.12 Troubleshooting ProbIEMIS. ...........eii e 62
o B @70 To [l e =Y o T=T = (o o PP PRTPP PP 63
4.13.1 Working With the COAE..........uiiiiii e e 64

o B O (o Yo Q0o E10 [ 4 1= SRV (= 64
Chapter 5 Peripherals TOOL..........ccooiiiiiiieiiieiee e 66
LT B T (0 =T PP 66
5.2 Basic terms and definitions............ooooii i, 66
B3 WOIKFIOW ... 66
5.4 USEerinterface.........coooiiiiiiiii 67
5.4.1 TooIbar (PEriPNEIalS)........cooiuiiiie ettt e e e e e 68
5.4.1.1 ODJECE IMISSING. ...t ee ettt b ettt e ea e e et e e s bt e e sa bt e e e be e e e nee e e nanee s 68

5.4.2 COMPONENTS VIBW......ceiiiiiiiiiieiitieiee ettt e ettt e e e ettt e e e e s be et e e e e aee e e e e s anneeeeeesnbeeeeesannaeeeeesannnneeeean 68

5.4.3 PEIIPNEIAIS VIBW. ...ttt ettt e et e e e et e e e e e b e e e e e e nnbee e e e e annees 71

5.4.4 SEttiNgS EQITOr....coii e 71

5.4.4.1 QUICK SEIECHIONS. ... .eeiiitiie ettt ettt et e e bt e s ate e e nabe e e abaeenans 72

B14.4.2 SEHINGS. ... ee ittt e e naee s 72

5.4.4.3 Settings EdItOr NEAGET ..o 74

5.4.5 DOCUMENTALION VIEW....oiiiiiiiiiiiiiiee ettt et e e e e e e s et e e e e e e e e e e s e e s nsnnraeaneeaaaeeeeaaannnns 75

5.5 SEMC Validation t00L.........ccoooiiiii 76
LTS T BV = [To F= 11T T TRV 1= RSP 76

LTI o] o] =T 0 o =T PP 77
A O oo L= o T g T=T =1 (o] o PP 77
Chapter 6 Device Configuration TOOL............coviemeeriiiiiei e e 80
6.1 Device Configuration Data (DCD) VIEW...........ueiiiiiiiiiiiiiiee e 80
6.1.1 Device Configuration Data (DCD) VieW aClioNS.........c..eeiiiiiiiiiie e 80

L O oo L= o [T g =T =1 (o] o PP 82
Chapter 7 Trusted Execution Environment Tool...........cccoooriiiiiiini, 83
7.1 AHB with security extension-enabled devViCes............oooouiiiiiiiiiiiiiiii e 84
7.1.1 User Memory REGIONS VIEW........uuuiiiiiiiiiiee ettt e et e et e e s et e e e s annnneeas 84

7.1.2 Security Access Configuration VIEW.............uoiiiiiiiiiiiiiiee e e e 88

A I TS 7 T PRSP 88

A A 141 (=14 (U o] T PP PO PU PP OPRPOPPR 89

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
User's Guide 3/136




NXP Semiconductors

Contents

7.1.2.3 SeCUre/NON-SECUIE MPU.........oiiiiiiiiii ettt s 90

T A24 MPC.. ettt e ettt e e e et et e e e e e aa—teee e e ettt eeeeeaanteeeaeeaaanbeteaaeeaantreeaeeeaantaeeaeeaane 92

7.1.2.5 MASTEIS/SIAVES. ....coiitiiii ettt e st e et e e et e an 93

A S 1 - TSP SURTSPR 95

T.1.2.7 MiISCEIIANEOUS. ...ttt ettt ekttt e e bt e s bt e e sttt e sbt e e s ebbeeeaabeeenan 97

7.1.3 Memory attribution Map..........eoiiii e 97

A0 IR T T 7o {0 OSSP R UPPPPUPRN: 97

7.1.3.2 O NI MASTEIS. ...ttt ettt e e s bt e e sttt e eabe e e s enbeeeanbeeenans 98

714 ACCESS OVEIVIEBW. .....eiiiiiiiiiie ettt ettt e e e e a bttt e e e e bb et e e e e e abe et e e e aneb e e e e s annnseeeeaannneeeas 100

AR 7o To [N [T o T=T = 1o o T SRR 101

A S B T @Y =1 o] 1Yo o 1=V o T 102
7.2.1 User Memory REGIONS VIBW........uuuiiiiiiiiiiie ettt ettt e e e e e e e e 102

7.2.1.1 ACCESS tEMPIALES. ... 102

7.2.2 Security Access Configuration VIEW..............eiiiiiiiiiii e 103

A T D SRR PER 103

7.2.2.1.1 RDC MASTEIS. ....ciiiiiiiiiiie ettt ettt e et e et e e nanees 103

7.2.2.1.2 MEMOIY REGIONS. ...ttt ettt neee s 105

7.2.2.1.3 PeriPREIalS. .....eeiiiiii ettt 106

7.2.2.2 XRDC2 DOMEINS VIBW......eeiiiiiiieiiitie ettt ett e sttt ettt st e st e e et e e e st e e s e e s nbn e e enteeenanes 107

T.2.2. 20 MPU. ...ttt e ettt e e e e ettt e e e e et b et e e e e e nabeeaeeaantaeeeeeaanranaaaean 107

7.2.2.2.2 DOM@INS. ...ttt h et e bt eh et e ettt e e bt ea e e e b e ab e e e s 109

T.2.2.2.3 MASTEIS. ....eeieeie ettt et ettt 109

7.2.2.2.4 PeriPREIAlS. .....oeiiiiiie it 111

7.2.2.2.5 MEMOIY REGIONS. ...ttt s 113

7.2.2.2.6 MEMIOTY SIOS.....eiiiiiiiiitiee ettt ettt e e b e e e b e s 114

7.2.2.3 MiISCEIIANEOUS. ...ttt ettt e et eae e e sab et e e st e e nane e e s neee s 115

7.2.3 Memory AFDULION IMaP........o et e e e e s eeeas 116

7.2.4 ACCESS OVEIVIEBW. .....eeiiiiiiiiie ettt ettt e e ettt e e e a ettt e e s bt et e e e e nee et e e e anee e e e e s anneseeeeaannneeaas 118

7.2.5 DOMAINS OVEIVIEW...cuiiiiiieiiiteiee ettt ettt e e ettt e e s e be et e e s ab ittt e e e asee e e e e sanseeeeeeannneeeesannneeeean 119

N 7o Te [N [T o T=T = 1o o P TSR 120
Chapter 8 Advanced Features..............ouuviiiiieiiice e 122
8.1 SWItChING the PrOCESSON ......eiiiiiiiii e e 122
8.2 EXporting the PiNs table...........eiiiieeeee e 123
8.3 Tools advanced CONfIGUIAtION...........ooiiiiiiiiiiiei e 124
8.4 Generating HTIML FEPOIS. ....c.coiiiiieiieieee ettt e et a e e e e e e e e e e e e e annes 124
8.5 EXPOItING SOUICES. ...ttt e ettt e e e e e e s e et e e e e e e e e snntreeeeeeeeeeaannes 124
8.6 EXPOItiNG MEQISTEIS. ....eeiiiiiiiiie ettt e e e e e et e e e e e e e eeaens 126
8.7 CommaNnd lINE EXECULION. ... ... nnnnnsnnes 126
8.7.1 Command line execution - PiNS tOO0L............cuuiiiiiiiiie e 128

8.7.2 Command line execution - ClOCKS TOO...........oiiiiiiiiiie e 129

8.7.3 Command line execution - Peripherals t00l...........c.ooiiiiiiii e 130

8.7.4 Command line execution - Project CIONET............cuuiiiiiiiiii e 131

8.8 Managing data and Working OffliNe.............ooiiiiiiiiii e 132
8.8.1 WOrKiNg OffliNe......cooiiieee ettt e et e e s ee e e 132

8.8.2 DOWNIOAAING AATA. ... ettt e e et e e e e e e s areeee e 132

8.8.3 EXPOItING data..... et 133

8.8.4 IMPOIrtiNG data... ... e aneeas 133

8.8.5 UPAating data.......ccoiiiiiiii i e e 133
Chapter O SUPPO.......uue e e e s 135

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
User's Guide 4/136




NXP Semiconductors

Chapter 1
Introduction

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

Table 1. MCUXpresso Config Tools

Name Description

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

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

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

Device Enables you to generate a Device Configuration Data (DCD) image using the format and constrains

Configuration Tool | specified in the Boot ROM reference manual.

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

1.1 Versions

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

NOTE
The desktop version of the tool contacts the NXP server and fetches the list of the available processors. Once used,

the processors data is retrieved on demand.

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

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
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Figure 1. Desktop version of Pins tool
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Chapter 2
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 toolsand can be used in both web and desktop versions.

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

Table 2. Supported toolchain project files

Toolchain Project file

IAR EW EWP

MDK pVision UVPROJX
ARM GCC CMakelLists.txt

2.1.1 Creating a new configuration

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

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

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

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

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

2.1.2 Saving a configuration

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

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

2.1.3 Importing sources

To import source code files, do the following:
1. In the Menu bar, select File > Import....

2. From the list, select MCUXpresso Config Tools>Import Source.

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
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38 import O >
Select \“

Choose import wizard. H

Select an import wizard:

type filter text

= Git ~
= Install
~ = MCUXpresso Config Tools

& Import Configuration (*.mex)

71 Import Registers
&l Import Source
= Run/Debug
= Team

= XML w

@' < Back Mext = Finish Cancel

Figure 2. Import Source wizard

Click Next.
On the next page, click Browse to specify the location of the source file.
Select the source file you wish to import and click Open.

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

N o o &~

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

* Rename - All files are merged into the current configuration. It imports all the functions only. If the imported
function has the same name as an existing one, it is automatically renamed to the indexed one. For example, if
BOARD_InitPins already exists in the configuration then the imported function is renamed to BOARD_InitPins1.

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

8. Click Finish.

NOTE
Only C files with valid YAML configuration can be imported. It imports the configuration only, then the whole C file
is re-created based on this setting. The rest of the C and DTSI files are ignored.

2.1.3.1 Importing configuration

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
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2.1.3.2 Importing registers

You can import register configuration from a processor memory dump.

NOTE
Currently, register configuration can be imported into the Clocks tool only.

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

Figure 3. Import Registers
4] O X

Import Registers

Impaort registers from Memaory Dump or CSV format

Registers configuration ‘ | Browse...

Clocks

Functional group options
@® Modify existing functional group
(O Create new functional group

< Back Mext = Finish Cancel

To import register configuration, do the following:

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
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User Interface

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

Figure 4. Import Registers Configuration
& Overview | [¢] Code Previ... Registers 2 | I= Details | &3 Clock Cons.. | — O
=all* ~ | [] Show modified registers only
type filter text ‘ Import Registers Configuration
Reg. Name Set Value Reset Value  Value Description
MCG_C1 0x02 0x04
MCG_C2 Oxall 0x80
MCG_C4 0?7 0?7
MCG_C5 0x0e 0x00
MCG_Cé Oxdc 0x00
MCG_C7 0x00 0x00
MCG_SC 0x02 0x02
OSC_CR 0x80 0x00
RTC_CR 0x00002900  0x00000000
SIM_CLKDIV1 0x01240000 0x00110000
SIM_CLKDIV?2 0x00000009  0x00000000
SIM_SOPT1 0x80087077  Ox80007077
SIM_SOPT2 0%x20251010  0x00001000
< >

In the Import wizard, select MCUXpresso Config Tools > Import Registers.
Click Next.
On the next page, click Browse to specify the location of the registers configuration.

Select the registers file you wish to import, and click OK.

S

By default, the imported register configuration will overwrite the existing functional group. If you want a new functional group
to be created instead, select the Create new functional group option button, and specify the functional group name.

7. Click Finish.
NOTE

All registers are imported from the dump file regardless of their relevance to clock configuration, therefore, the list
can contain registers not needed by the Clocks tool.
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2.1.4 Restoring configuration from source code

The generated code contains information about the Clocks tool settings that are used in the tool (block within a comment in
YAML format).

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

JERFERREEREERRK R R R R KRR KRR AR AR KRR R R R R R R RN E R AR

RRRREIRRR R KRR R RRRRRRR Configuration BOARD BootClockRUN ¥¥ssskskkkksnkkkssorskikk
KRR KOO OO OO OO KOO ORORE R RORE X Ok

f‘*i TEXT BELOW IS USED AS SETTING FOR TOOLS Rk EE R R R R R e ke ek Rk R R R R Rk
I lConfiguration

name: BOARD BootClockRUM

called from_default _init: true

outputs:

- {id: Bus_clock.outFreqg, value: 208.97152 MHz}

- {id: Core clock.outFreq, value: 20.97152 MHz}

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

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

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

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

- {id: PLLFLLCLK.outFreqg, value: 20.97152 MHz}

- {id: System clock.outFreq, value: 20.97152 MHz}

* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOQLS ##wsssssfx/

Figure 5. Setting Information in the source code

If this information is not corrupted, it's possible to re-import the clock settings into the tool using the following steps.
1. In the Menu bar, select File > Import....

From the list, select MCUXpresso Config Tools > Clocks Tool > Import Source Files.

Click Next.

Click Browse.

Navigate and select the clock_config.c file previously produced by the Clocks tool.

o a0 & 0D

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

2.2 Toolbar

The toolbar is located 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

ltem Description

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

Show Problems View Open the Problems view.

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

Table continues on the next page...
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Table 3. Toolbar (continued)

ltem Description

Functional group selection Select functional group. Functional group in the Peripherals tool represents a group
of peripherals that are initialized as a group. The tool generates a C function for each
function group that contains the initialization code.

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

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

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

Undo/Redo Undo/Redo last action.

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

2.2.1 Eclipse project selection

You can use the Eclipse project drop-down menu to switch between projects.

2.2.2 Config Tools Overview

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

2.2.3 Show Problems View

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

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

2.2.4 Update code

To update the generated code in the related toolchain project, click the Update Code button. In the window, select the tools or files
you want to update. If the file is updated automatically, the button is filled with a black square. The reason is displayed in the tooltip.
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. Update Files

Generated file
~ [] Pins
v board\
pin_mux.c
pin_mux.h
~ [] Clocks
v board\
clock_config.c
clock_config.h
~ || Peripherals
v board\
peripherals.c
peripherals.h
[] TEE

[ ] Device Configuration

~ [m] Configuration

[m] frdmk82f_cmsis_i2c_edma_b2b_transfer_master.mex

Options

Always show details before Update Code
Return to "Develop’ perspective after project update

Figure 6. Update Files window

Status

change
Bl change

change
Bl change

create
El create
& warnings
& warnings

~| no change

0K Cancel

To inspect the code difference between the versions, click the change link.
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. Update Files

Generated file
v Pins
v board\,
pin_mux.c
pin_mux.h
v [v] Clocks
v [v] board\
clock_config.c
clock_config.h
~ [] Peripherals
v board\,
peripherals.c
peripherals.h
[] TEE

[ ] Device Configuration
v [m] Configuration
[w] frdmk82f_cmsis_i2c_edma_b2b_transfel

Options
Always show details before Update Code

Figure 7. Show differences

C Compare

wv [€ Translation Unit ~
o BOARD_BootClockHSRUN
@ BOARD_BootClockRUN
2 BOARD_BootClockVLPR
o8 BOARD InitBootClocks
® mcgConfig_BOARD_BootClockHSRUN
& meoConfin BOARD BootClackBLUIMN

C Compare Viewer ~

M| 4 & 45 B

On disk: board\clock_config.c ‘ |Newly generated: clock_config.c

l/’* lf«*’-*************** -~

2 * Copyright (c) 201 2 * This file was =
3 * Copyright 2016-20° 3 * will be overwr E
il * A]_]_ I"lghtS reserve il Rttt ] .
ol | 5/% -
6 * SPDX-License-Ideni 6 * How to setup ¢

7 %] 7 * i
8 8 * 1. CLOCK SetSi E
g /* g * and flash g =
18 * How to setup cloc 18 *

11 * 11 * 2. Call CLOCK | D
12 * 1. CLOCK_SetSimSad 12 * :
13 * and flash cloc 13 * 3. Set MCG con

14 * 14 * internal rg D
15 * 2. Call CLOCK Osc 15 * =
16 * 16 * 1). Call Cy , ~
o (* O ’ > o (* >

Cancel

Return to "Develop™ perspective after project update

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

To access the Update Code dialog from the Update Code dropdown menu, select Open Update Code Dialog.

[El Update Code ~:

- B Update Code
. Bl Open Update Code Dialog

Figure 8. Update Code dropdown menu
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NOTE
The generated code is always overwritten.

NOTE
Previous version of the file can be retrieved from Eclipse local history.
The Update Code action is enabled under following conditions:

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

» Core is selected (for multicore processors)

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

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

‘Functional Group | BOARD_InitPins v |

Figure 9. 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
source code)

@ Opens the Functional group properties window

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

2.2.5.1 Functional group properties

In the Functional Group Properties window, you can configure several options for functions and code generation. Each settings
is applicable for the selected function. You can specify generated function name, select core (for multicore processors only) that
is affecting the generated source code, or write function description (this description will be 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 the following parameters for selected functional groups:

» Set custom #define prefix - Enable to use the specified prefix for the identifiers in the source code. You can also modify
the functions order (on the left), the order is applied in the generated code.

NOTE
Not all processors support this option.

« Called from default initialization function - Enable to call the function is called from the default initialization function.

» Clock gate enable
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. Functional group properties x
Functional groups @]/ |[~| | Name: | BOARD_InitDEBUG_UARTPins
[¥ BOARD_InitDEBUG_UARTPins [] Set custom #define prefix
F BOARD_InitSWD_DEBUGPins Prefix: BOARD_INITDEBUG_UARTPINS_
- BOARD_InitUSBPins Core: Cortex-M33 (Core #0) v

F BOARD_InitLEDsPins

F BOARD_InitBUTTONsPins
™ BOARD_InitPins_Core0
™ BOARD _InitPins_CoreT

F BOARD_Initl25Pins

F BOARD_InitACCELPins

Clock gate enable

Description: | Configures pin routing and optionally pin electrical features.

Called by default initialization function

Cancel

Figure 10. Functional group properties for the Pins tool

2.2.6 Undo/Redo actions

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

Table 5. Undo/reto actions

Icon Description
L ¢ Cancels the previous action
5N Cancels the previous undo action

2.2.7 Selecting the tools

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

2.3 Status bar

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

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

NOTE
You can restore settings to default by selecting Restore Defaults in the lower right corner of the dialog.

8 preferences O >
type filter text MCUXpresso Config Tools vy
General
C/C++ Line ending style
Help (O Windows (CR + LF)
Install/Update O LinwyMac (LF)
Java (@ Default (based on host)
MCUXpresso Config T Generate files read-only
MCUXpresso IDE ] Always overwrite files without asking
Run/Debug Always show details before Update Project
Team Undo history size:
Terminal
Validation bR
XML Proxy connection
Mative v
[ ] Work offline
Processor data update
Auto Update v
Show pin label & identifier table columns (Pins tool)
[v] Automatically load last configuration on startup
E - Restore Defaults Apply
@ Apply and Close Cancel
Figure 11. Preferences
Several settings are available.
Table 6. Preferences
ltem Description
Line ending style Select between Windows (CR + LF), Linux/Mac (LF), or Default

(based on host).

Generate files read-only Prevent modifying the source files unintentionally. Generated
source files are marked as read-only.

Table continues on the next page...
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Iltem

Description

Generate source folder

At build time, automatically create a folder including
source files.

Create empty configuration if no yaml is available

Generates a configuration even if no yaml is present.

Always overwrite files without asking

Update existing files automatically, without prompting.

Always show details before Update Code

Review changes before the project is updated.

Undo history size

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

Proxy connection

+ Direct — Connect directly and avoid a proxy connection.

» Native — Use system proxy configuration for
network connection.

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

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

— Dhttp.proxyHost=<somecompany.proxy.net>
— Dhttp.proxyPort=80
NOTE

Authentication is
not supported.

Work Offline

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

Processor data update

Select from the following options:
+ Auto Update — Update the processor data automatically.
» Manual — Update processor data after confirmation.

+ Disabled - Disable processor data update.

Show pin label & identifier table columns (Pins tool)

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

Show Overview window on opening configuration for the
first time

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

Automatically load last configuration on startup

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

2.5 Configuration preferences

In the Configuration preferences window, you can set your preferences for to the configuration storage file (MEX).
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To configure the preferences related to the configuration, uses popup menu on the Eclipse project, select Properties and then

MCUXpresso Config Tools in the left pane.

Figure 12. Configuration Preferences

Several preferences are available.

Table 7. Configuration Preferences

ltem

Description

Validate boot init only

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

Generate YAML

Generate YAML into C sources files.

Generate extended information into header file

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

Custom source file copyright header

Add a custom copyright header to generated source files that
don't already contain copyright.

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

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

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

2.6 Problems view

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

A Problems 2

| type filter text

Figure 13. Problems view

Level Resource Issue Origin Target Type
= Warning LPUART1 Peripheral LPUART1 is noti.. Pins:BOARD_InitDEBUG_UA... Peripherals: BOARD InitPeri.. Validation
= Warning CSI Peripheral C5l is not initializ.. Pins:BOARD_InitCSIPins Peripherals: BOARD_InitPeri... Validation
= Warning LPI2C1 Peripheral LPI2C1 is not initi... Pins:BOARD_InitCSIPins Peripherals: BOARD_InitPeri... Validation
= Warning LCDIF Peripheral LCDIF is not initi..  Pins:BOARD_InitLCDPins Peripherals: BOARD _InitPeri.. Validation
= Warning CAN2 Peripheral CAN2 is not initi... Pins:BOARD_InitCANPins Peripherals: BOARD_InitPeri... Validation
= Warning FLEXSPI Peripheral FLEXSPI is not ini... Pins:BOARD_InitHyperFlash... Peripherals: BOARD_ InitPeri.. Validation
i Informal Project Mo toolchain project detect... Tool problem

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

The Problems table contains the following information:
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Table 8. Problems view

ltem Description

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

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

Issue Description of the problem.

Origin Information on the dependency source.

Target Tool that handles the dependency and its resolution.

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

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

NOTE
Quick fix is only available for problems highlighted with the "lightbulb" icon.

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

Table 9. Filter buttons

Button Description
B Enables the Validate boot init only preference. See Configuration preferences section for details.
? Filters messages in the Problems view. If selected, only problems for the active tool are displayed. See
Configuration preferences section for details.

2.7 Registers view

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

Figure 14. Registers view

A Overview [2] Code Preview [I] Registers &2 = 8

type filter text

Reg. Name Set Value Reset Value  Value Description C

| ] Show modified registers

AHB_SECURE_CTRI Oxbfffffff Oxbfffffff
AHB_SECURE_CTRI 0x80000000 | 0x80000000
AHB_SECURE_CTRIL 0x?777aaad  0x?7?7aaaa
AHB_SECURE_CTRIL 0x?777aaad  0x?7?7aaaa
AHB_SECURE_CTRI Oxffffffff OxFFFFFFF
AHB_SECURE_CTRI Oxffffffff OxFFFFFFF
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHB_SECURE_CTRI 0x00000000 | 0x00000000
AHR SFCURF CTRI 0x00000000 | (0x00000000 v

The Registers view contains several items.

Table 10. Registers

ltem

Description

Peripheral filter drop-down list

List the registers only for the selected peripheral. Select all to list registers for
all the peripherals.

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

Text filter

Filter content by text.

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

Table 11. Color codes

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

Gray text color Indicates the bit-field is not edited and the value is the after-reset value.

Black text Indicates the bit-fields that the tool modifies.
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NOTE
This view contains registers for the seleted tool. The view uses registers as internal parameters but it might not
handle all the register writes needed in the code. The register writes are done inside the SDK functions that are
called by the generated code. There might be additional registers accessed in the SDK code during the setup
process, and such register writes are not known to the tool and are not displayed in the registers view.

2.8 Log view

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

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

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

Buffered log records are cleared using the clear button. This affects Log views across all tools.

& Problems I Global settings [ Log &2 = O

Filter: | All v [ Al v [x]

Mov 06, 2019 10:32:11 AM INFO: Working offline: false
MNov 06, 2019 12:37:59 PM INFO: Configuration saved to: C\Users
\Wnxf4317 1\Documents\FRDM-K64F. mex

Figure 15. Log view

2.9 Config tools overview

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

Config Tools Overview contains several items.

Table 12. Config Tools Overview

ltem Description

Configuration — General Info Displays the name of and the path to the MEX file of the current
configuration. Click the link to open the folder containing

the MEX file. To import additional settings, click the Import
additional settings into current configuration button.

Configuration — HW Info Displays the processor, part number, core, and SDK-version
information of the current configuration.

Project Displays toolchain project information.

Pins/Clocks/Peripherals/TEE/Device Configuration Displays basic information about the Pins, Clocks, Peripherals,
TEE and Device Configuration tools.

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021
User's Guide 22/136




NXP Semiconductors

User Interface

NOTE
If you have disabled a tool and want to reopen it, click the tool icon in the upper right corner or select it from the
Main Menu. The Config Tools Overview opens automatically.

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

Table 13. Config Tools Overview

ltem Description

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

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

. Config Tools Overview [m] X
# Configuration - General Info # Configuration - HW Info #  Project
Processor: LPC55569
D i Part number: LPC55569JBD100

Core: Cortex-M33 (Core #0)
Board: LPCXpresso55569
SDK Version: ksdk2_0

~  Pins ~  Clocks #  Peripherals - TEE
Configures pin routing, Configures the initialization of Configures the initialization of Configures access policies for
including functional electrical the core, system, bus, and the SDK peripheral drivers. memory areas and peripherals
pin properties, voltage/power peripheral clocks. helping to protect and isolate
rails, and run-time pin sensitive parts of application.
configuration. [ @] [ oF"Y [ oF"Y
@ a

#~  Generated code ~ Generated code “~ Generated code
#~ Generated code 2 2 2
board\clock_config.c B board\peripherals.c trustzone\tzm_co..ex-M33 (Core #0)

B board\pin_mux.c

board\clock_config.h B board\peripherals.h trustzone\tzm_co..ex-M33 (Core #0)
board\pin_muxh
~  Functional groups ~  Functional groups
#  Functional groups
F BOARD_BootClockFRO12M ™ BOARD InitPeri..als_cm33_cored ﬂ
BOARD_InitDEBUG_UARTPins &\
F BOARD_BootClockFROHF96M F BOARD_InitPeri..als_.cm33_corel &b
BOARD_InitSWD_DEBUGPins
F BOARD BootClockPLL100M
BOARD_InitUSBPins
¥ BOARD_BootClockPLL150M

BOARD_InitLEDsPins
BOARD_InitBUTTONSsPins
BOARD_InitPins_CoreQ
BOARD InitPins_Core1 &%
BOARD_Initl2SPins @

T 0T "W T TTTA

BOARD_InitACCELPins #A

[
Tools not supported for the selected processor: Device Configuration Close and Update Code Close

Figure 16. Config Tools Overview

NOTE
Unsupported tools are not displayed in the overview.
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Chapter 3
Pins Tool

Pins tool is an easy-to-use tool for configuration of device pins. The Pins tool software helps create, inspect, change, and modify
any element of pin configuration and device muxing.

(8 Pins - TWR-K22F120M.mex (MK22FN512xxx12, Cortex-M4f) - X
File Edit Tools Pins Views Help

# A B Update Code ~ ‘Functional Group | BOARD_InitPins v|mB: ® @O
E2 Pins 22 [ Peripheral Signals & Power Groups = B package [Pins Bottom] 2 & Expansion Header QQONEE®E = 5 @&oveniew 2 [ Code Preview [ Registers =8
B0 ww elele ¥ o “ v Configuration - General Info 2
Pin  Pinname Label Identifier Test A towoeom T e s e A Configuration - HW Info

[7IA3  PTD4/LLWU_.. J16[11/J24[B4.. LED_GREEN [ e e e e Processor: MK22FN512300¢12
[71A2  ADCO_SE6D/.. J16[31/J24[AT... LED_VELLOW
(|2 ADCO_SETb/.. J16[5]/J24[A8.. LED_ORANGE -
[ZIA1  PTD7/UARTO.. J16[71/)24[A5... LED BLUEUS.. .
[71G9  ADCO_SE12/.. J18[1]/124[B2.. POT_SK

Part number: MK22FN512VDC12
Core: Cortex-M4F
Board: TWR-K22F120M

[JH5 ADCOSE17/.. J24IA7)/I241B € = — ¢ SDK Version: ksdk2_0
[55  ADCO SET8/..  J24[A8]/J24[B. B o _ v Project
[JE2  ADCISE6a/.. J24IA9/UAR. ,

~ pi
[JD9  PTBIS/FTM2..  J24[A221/124L. s = - F b

P Configures pin routing, including functional
e PTBI19/FTV2..  J24(A231/J24L. F— — F electrical pin properties, voltage,/power rails, and
[(ID7  PTCS/LLWU_..  J24[A24]/124]. run-time pin configuration.
[(ID8  ADCO_SE15/.. J24IA25]/J241. ° = —°
@ a

[VL2 [ADCI_DMO/..  J24[A30]/AD. o "

[VIKS | DACO_OUT/.. = J24A32]/AD.
[JLe  PTATZ/LLWU.. J24[A33]

[Iks  PTA12/FTM1 J24[A34] 3
[ pTA1S/SPIO_. J24[A35]/124..
[CJA8  PTC4/LLWU_ J24[A371/124]..
[[1B8  CMPIINT/P..  J24[A38]/J24L..

~ Generated code
B board\pin mux.c
= B board\pin_muxh
~ Functional groups
BOARD_InitPins &

]

[71C8  ADCO_SE4b/.. J24TA30]/J241. v [ e e e e B BOARD_InitLEDsPins

< > Womo oo s 1 & 5 4 a2 -
= P BOARD_InitButtonsPins

S RaE ° P BOARD_INitDEBUG_UARTPins @

[Signals| [ 2 type filter text | R soaro.mitaccerpins @ M
Routing Details for BOARD... HIXIRIE N 8¥- o
#  Peripheral Signal  Amow Routed pin/signal Label Identifier Direction  GPIO initial state GPIO interrupt Slew rate  Open drain  Drive strength Pull select Pull enable  Passiv
Bl o0 P04 - [(DUPTDI4 nng) na Net Specified n/a na Fast Disabled  Low putzown psasies isat || L272 flertext ‘
1 ADCO SE, 2 - [J1JADCODP2  J1[8/ADCI_DP1 n/a Input nfa n/a nfa n/a n/a n/a nfa nfa Level Resource Issue ~

% Warning ADCO Peripheral ADCO is ¢
% Warning UARTT Peripheral UARTT is r
“ Warning 12€1 Peripheral 12C1 is nof
% Warning ADCO Peripheral ADCO is n«
< 5 < i_Infarmat Draiac + N tanlchain rvvnin;' v

Figure 17. Pins tool

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

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

This routing configuration can be done in the following views:

* Pins

Peripheral Signals

» Package

Routing Details

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

3.1.1 Beginning with peripheral selection
You can select the peripheral in the Routing Details view and the Peripheral Signals view.
1. Select the Peripheral.
2. In Routing Details view, select one of the available Signals or expand the peripheral in Peripheral Signals view.

3. Selected the desired pin/internal signal.
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Items (pins/internal signals) in the Routed pin/signal column in the Routing Details view have following decorators:

» Exclamation mark and default text color indicates that such item selection causes a register conflict or the item cannot
be routed to the selected peripheral signal (some other peripheral signal can be).

« Exclamation mark and gray text color indicates that the item cannot be routed to any signal of the selected peripheral.
The item is available for different peripheral using the same signal.

NOTE
Route to field in Routing details view contains items that are connectable to the selected signal (without its
channel if applicable). So when selected signal is “GPIO, 6” then the Routed pin/signal provides items connectable
to “GPIO".

3.1.2 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. In the Pins view, see all available peripherals/signals by selecting the checkbox in
the first column or scroll down to the required peripheral type.

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 indicates that such item selection can cause a register conflict or the item does
not support selected signal.

» Exclamation mark and gray text color indicates that the item cannot be routed to the selected pin/internal signal. The
item is available for different pin/internal signal using the same signal.

NOTE
In the Pins view and the Package view you can configure only pins and not internal signals.

3.1.3 Routing of peripheral signals

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

Three types of peripheral signal routing are available:
1. Routing the signal from the output of an internal peripheral (A) into the input of another internal peripheral (B)

The signal leads from the output of one internal peripheral (A) to the input node of another internal peripheral (B). In other
words, 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 example):

a. Add a new row in the Routing Details view.

b. Select peripheral B from the drop-down list in the Peripheral column.
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Routing Details for BOARD.. o0

# Peripheral Signal Arrow  Routed pin/signal Label Identifier Direction

m | B i n/a n/a n/a

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

Figure 18. Selecting the peripheral (B)

GPIO in

n/a

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

Routing Details for BOARD.. o0

# Peripheral Signal Arrow  Routed pin/signal Label Identifier Direction
m ADC 9 ~ E n/a n/a n/a
ANB, 4 ~
ANB, 5

ANB, 6

ANB, 7

SYNC, A

SYNC, Sync input A
VDDA

Figure 19. Selecting the input node (B)

GPIO in

n/a

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

Routing Details for BOARD... )

EN ~oc SYNC, A s ~ n/a nfa n/a n/a
EVTG3_OUTA A
EVTG3_OUTB

PIT0_SYNC_OUT

PIT1_SYNC_OUT

PWMAQ_MUX_TRIGO

# Peripheral Signal Arrow  Routed pinfsignal Label Identifier Direction GPIOIn

PWMAD_MUX_TRIGT

PWMAO_OUT_TRIGO PWMAD mux trigger 0 (XBARA input 20)

PWMAD OUT TRIGT
Figure 20. Selecting the output signal

GPIOC
riE

Once the configuration is done, the row will look like this:

Figure 21. Result

Routing Details for BOARD.. o0

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

B ~oc SYNC,A < PWMAOMUXT.. n/a n/a input n/a
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NOTE
It's necessary to select the ADC peripheral where the signal leads to (input in ADC). It’s a limitation of the Pins tool
that the signal is not listed for the PWM peripheral (output). Notice the direction of the signal in the Arrow column.

2. Routing the signal from a pin on the package to internal peripheral input signal through an inter-peripheral crossbar

NOTE
Only if a crossbar switch is present.

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

a. Add a new row in the Routing Details view.

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

Routing Details for BOARD.. oo

Peripheral Signal Ar.. Routed ..

) AEB ]

H

"
)

CANO »
CMPA
CMPB
CMPC
CMPD
DACA
DACB
DMAD
EVTG
EWM Event Generator (EVTG)
GPIC=
GPIOB  «

Figure 22. Selecting the peripheral (B)>

c. Select the input node of peripheral B from the drop-down list in the Signal column.
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Routing Details for BOARD.. o0

# Peripheral Signal Ar.. Routed ..

CHl o ° B |

EVTGO, A o)
EVTGO, B

cvico ¢ BTG INputAl
EVTGO, D
EVTGO_OUT, A
EVTGO_OUT, B
EVTG1, A
EVTG1, B
EVTG1, C
EVTG1, D

EVTGT_OUT, A
EVTG1_OUT, B w

Figure 23. Selecting the input node (B)

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

Routing Details for BOARD.. )

m EVTG " ~ n/a n/a n/a n/a n/a n/a n/a
[72] GPIOE8/PWMB_2B/PWMA_FAULTO/XB_OUTS ~
[73] GPIOES/PWMB_2A/PWMA_FAULT1/XB_OUT9

[55] GPIOFQ/XB_IN6/TB2/SCLK1

# Peripheral  Signal Ar.. Routed. Label Identifier  Direction GPIO init.. GPIO int.. Slewrate Opendr.
[

Drive str...

n/a

[56] GPIOF1 output

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

[45] GPIOF11/TXDO/XB_INT1

[46] GPIOF15/RXDO/XE_IN10

[60]1 GPIOF2/SCL1/XB_OUTE/MISO1

[61] GPIOF3/SDA1/XB_OUT7/MOSIN

[62] GPIOF4/TXD1/XB_OUT8/PWMA_0X/PWMA_FAULTE

[63] GPIOF5/RXD1/XB_OUTY/PWMA_TX/PWMA_FAULT7 V)

Figure 24. Selecting the pin

Once the configuration is done, the row will look like this:

Routing Details for BOARD.. o0

# Peripheral Signal Ar.. Routed pin/signal

L LUCEENCVES

Figure 25. Result

NOTE
In this example, GPIOFO is multiplexed with XB_IN6, QTimerB channel 2 output/input and QSPI1 SCLK signal. In
this case, the tool will automatically pick XB_IN6 for the pin as XB_ING is the only option to be routed to EVTGO
input A.

3. Routing the signal from internal peripheral (A) output to a pin via inter-peripheral crossbar
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NOTE
Only if a crossbar switch is present.

Pins Tool

The signal leads from internal peripheral (A) output to a pin connected through an inter-peripheral crossbar on the package
(XB_OUT). In other words, the signal leads from A to XB_OUT (A > XB_OUT). To configure a signal in this way, perform

the following steps (routing EVTGO output to a pin 87 using XB_OUT4 used as an example):
a. Add a new row in the Routing Details view.

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

Routing Details for BOARD.. oo
# Peripheral Signal Ar.. Routed ..

CAND
CMPA
CMPB
CMPC
CMPD
DACA
DACE
DMAD
EVTG
EWN Event Generator (EVTG)
GPIO=
GPIOB

Figure 26. Selecting the peripheral (A)

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

Routing Details for BOARD... 1 [€D €3

Cll s ° a | ma

EVTGO, A ~
EVTGO, B

EVTGO, C

EVTGO, D
EVTGO_OUT, A

# Peripheral Signal Ar.. Routed.. Label Identifier

EVTGU_q EVTG Output A (XBARA output pins routing)

EVTG1, A

EVTG1, B

EVTG1, C

EVTG1, D
EVTG1_OUT, A
EVTG1_OUT, B

Figure 27. Selecting the output signal (A)

d. Select the XB_OUT pin from the drop-down list in the Route to column.
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[54] GPIOC10/MOSIO/XB_IN5/MISO0/XB_OUTY
[87] GPIOC14/SDAO/XB_OUT4/PWMA_FAULT4

Pins Tool
Routing Details for BOARD... 1 |Q €3
# Peripheral Signal Ar.. Routed.. Label Identifier Direction GPIO init.. GPIOint.. Slev
® e EVTGO_... ?| A n/a n/a n/a n/a n/a n/a
[37] GPIOAT1/CMPC_O/XB_IN9/XB_OUT10/USB_SOFOUT ~

[88] | GPIOC pin 14:12C0 Serial Data Line;XBAR output 4:PWM fault
[50]

[53] GPIOCY/SCLKO/XB_IN4/TXDO/XB_OUT8

input 4

[10] GPIODS5/RXD2/XB_IN5/XB_OUT9

Figure 28. Selecting the pin

Once the configuration is done, the row will look like this:

Routing Details for BOARD.. o0

# Peripheral Signal Ar.. Routed pin/signal

I e eveo. - [EENEOUT

Figure 29. Result

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

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

You can use the generated files with the application code.

1. Inthe Pins view on the left, select the UART3_RX and TX signals. For this, you can click into the cells to make them ‘green’.
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Pin

[“46
[F47
[vl48
[v149
[+50
[ 51
[v]52
[~53
[54
[ 55
[ 156

| 58
[ |59
[vI60
[v]61
[“l62
63
[ 64
[ 165
[ 66
67
|68
[ 69
[ 70

Pin name
PTA16/SPIO_..
ADC1_SE17/..
VDD&0

V5581
EXTALO/PTA...
XTALO/PTAT..
RESET b
ADCO_SES/A...
ADCO_SE9/A..
ADCO_SE12/...
ADCO_SE13/...

ADC1_SE14/...
ADC1_SE15/...
V55109
vDD110
PTB16/SPI1_...
PTB17/SPI1_...
PTB18/CANO..
PTB19/CANO..
PTB20/SPIZ_...
PTB21/SPI2_...
PTB22/SPIZ_...
PTB23/5PIZ_...

ADCO_SE14/...

E Pins 2 | kA Peripheral Signals
BEBOWW e | % @|typeﬁ|tertext

BB 1661

Identifier
RMIIO_TXDO
RMIIO_TXD1

RESET
RMIIO_MDIO
RMIIO_MDC
ADCO_SE12

. DEBUG_UAR..
. DEBUG_UAR..

J6[31/)4[9]/RF.. RF_WIFI_CE

Label
U13[201/RMII...
U13[21]/RMII...
P3V3_K64F
GND
U13[16]/RMII...
GND
J3[61/19[10]/...
U13[10]/RMII...
U13[11]/RMII...
J4[2]

J4[4]

J4[e]

J4[8]

GND
P3V3_K64F
U7[4]/UARTO.
U10[1]/UART.
1]

03]
D12[3]/LEDR.
D12[1]/LEDR.
1o

]

<

Figure 30. Configuring signals in the Pins view

. LED_BLUE
. LED_RED

EXTALO;RMIL...

GPIO
PTA16
PTAT7

PTA18
PTA19

PTBO
PTB1
PTB2
PTB3

PTB10
PTB11

PTB16
PTB17
PTB18
PTB19
PTB20
PTB21
PTB22
PTB23
PTCO

UART FTM

UARTO_CTS_...

UARTO_RTS_b
FTMO_FLT2[..]
FTM1_FLTO[...]
FTM1_CHOL..]
FTM1_CH1[..]

UARTO_RTS_ b FTMO_FLT3
UARTO_CTS_.. FTMO_FLTO[.]
UART3_CTS b

UART3_RX FTMO_FLT1
UART3_TX FTMO_FLT2

UARTO_RX FTM_CLKINOL...

UARTO_TX FTM_CLKINTL...
FTM2_CHOL...]
FTM2_CH1[..]

i

i

i

i

i

i

2. In the Routing Details view, select the Output direction for the TX and PTB20 signals.

# Peripheral Signal Route to Label Identifier ~Direction GPIO initial state GPIO interrupt Slew rate  Opendrain Drive strength Pull select Pull enable Passiv
55  FTM3 CH, 6 FTM3_CH6 J1[13]/12C1_SCL/12S0 RX_FS n/a Not Specified n/a n/a Fast Disabled Low Pulldown  Disabled Disab
B crioe 6RO, 17 PTBI7  PUSH BUTTON1 sw3 ~ n/a Interrupt/DM... Fast Disabled  Low Pulldown Disabled  Disab

Input

Output

Not Specified
Figure 31. Selecting direction

NOTE

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

3. The Pins tool automatically generates the source code for pin_mux.c and pin_mux.h on the right panel of Code Preview.
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ﬁmwMBm@mmwME%mm| = C
pin_mux.c | pin_mux.h (2

»

X************************************************************************************************

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

* will be overwritten if the respective MCUXpresso Config Tools is used to update this file.
R R R R R R R R KRR R R R R R R R R R R KR R R R R R R R R R R KR R R R R KRR R R R R R R R R R KRR R R R R R R R R R R R KR KRR R KRR

m

/* clang-format off */
f*
*® TEXT BELDN IS USED AS SETTING FDR TDDLS EEERRKRER R R R R R R KRR R ERERRERERE
I'lGlobalInfo
product: Pins v4.@
processor: MK22FN512xxx12
package id: MK22FN512VLH12
mcu_data: ksdk2 @
processor_version: 9.0.11
board: FRDM-K22F
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOQLS sk
*f/

/* clang-format on */

#include "fsl common.h"
#include "fsl port.h"
#include "fsl gpio.h"
#include "pin_mux.h"

[* FUNCTION R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R KRR RR R R R R KRR R R R R R

Function Name : BOARD InitBootPins
Description : Calls initialization functions.

*OH K K

* END S S R S S R R S R S S R R S R S R R S R R R R R R R R R R O R R R R RO R R R R R R R R R R R R
void BOARD InitBootPins(void)

/* clang-format off */

[*

* TEXYT REINL TS IISEN AS SETTTNG ENR TANI S EEREER R R d R md R R R R R R R R ]
< | 11 »

Figure 32. Generated code

4. You can now copy-paste the content of the source(s) to your application and IDE. Alternatively, you can export the
generated files or update the code with the Update Code button in Toolbar. To export the files, select File > Export (in the
desktop version) or select the menu Pins > Export menu (in the Web version). In the Export dialog expand the tree control
for the tool you want to export sources for and select the Export Source Files option. Export, select the Export Source
Files option.
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B8 export O >

Select ﬂ

Export Source Files H

Select an export wizard:

type filter text

= Clocks Tool ~
= Device Configuration Tool
= Peripherals Tool
~ [= Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in CSV (Comma Separated Values) Format

= Processor Data W

< Back MNext = Finish Cancel

Figure 33. Export

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

6. Click Finish to export the files.

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

3.3 User interface

The Pins tool consists of several views.
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38 Pins - TWR-K22F120M.mex (MK22FN5 12012, Cortex-M4F)

Figure 34. Pins tool user interface

- o x
File Edit Tools Pins Views Help
%A B Update Code  iFunctional Group | BOAI Vim e @ ¢ @O
2 Pins 22 (A Peripheral Signals & Power Groups =8 ckage [Pins Bottom] &2 ¥ Expansion Header QQOMEEEE = 0 4 oveview 2 [ Code Preview [ Registers =g
BIBI0 Ww elele ¥ B[P ype fiter text “ v Configuration - General Info ~
Pin  Pinname Label Identifier Test A L L A Configuration - HW Info

[71A3 PTD4/LIWUL.. J16[1]/)24[B4.. LED_GREEN [ e Processor: MK22FN5120012

VIA2 ADCOSEGD/.. JI6[3]/J24[AT... LED_YELLOW Part number: MK22FNS12VDC12

(7182 ADCO.SE7b/.. J16[5)/J241A8.. LED_ORANGE = " Core: Cortex-M4F

[7IA1  PTD7/UARTO.. J16[7]/)24[AS.. LED_BLUEUS. . .

= - Board: TWR-K22F120M

1G9 ADCOSE12/.. J18[11/124[B2.. POT_SK oot

[JHS ADCOSE17/.. J24[AT]/I24(8.. ° = ° SIAEEER (20

5 ADCOSE1S/.. J24[AB/I24[B.. o _ o v Project

[JE2 ADCISE6a/.. JRAASI/UAR.. b

[ID9 PTBIG/FTM2.. J24[A22)/124.. T : = o luding functional

Cce PTaIo/FTA Configures pin routing, including functional

[1Co  PTBIOFTM2..  J24[A231/024L.. [ f electrical pin properties, voltage/power rails, and

[ID7 PICS/LIWU_..  J24[A24]/024{.. run-time pin configuration

D8 ADCOSETS/. J24[A2S]/I24L.. . = ¢ ©a

[ViL2 |ADCI.DMO/..  J24[A30]/AD.. W — H S

/K5 |DACO.OUT/.. | J24[A32]/AD.. ~ Generated code

[IL8  PTAT3/LLWU.. J24[A33] M = B board\pin_muxc

(K8  PTAT2/FTMI.. J24[A34] « — 3 B board\pin_muxh

L9 PTATS/SPIOL.  J24[A35)/J24L..

A8 PTCA/LLWU..  J24[A37)/0241.. b — t ~  Functional groups

[1B8  CMPIINT/P..  J24[A38)/241.. ¥ BOARD_InitPins @

€8 ADCOSE4D/. J24[A391/124L.. v [ (I I P BOARD_IntLEDSPins

< > " i ° 1 L3 5 4 3 2 v
P BOARD_InitButtonsPins
£ Routing Details =8
g ¥ BOARD_IntDEBUG_UARTPins @)
il

5 type filter text ] P BOARD_InitAccelPins ) v
Routing Details for BOARD... 08 v A Problems 52 BlY =08
#  Peripheral Signal  Arrow Routed pin/signal Label Wdenfie | Direclon | GO ntistate | GO inemupt | Sew e | Open drain | Drve srength Pull seect Pull enable | fash || 10

Bl o0 PO, 14 [D11PTD14 i) na Not Specified n/a na Fast Disabled  Low Pulldown Disabled  Disat, | P TTE

N ADCO  SE2 [1JADCO.DP2  J1[8/ADCTDP1 n/a Input n/a na n/a na n/a n/a /e na Level Resource Issue ~

% Waming ADCO
% Waming UART1
“ Warning 12C1

Peripheral ADCO is ¢
Peripheral UART1 is

Peripheral 12C1 is o
% Warning ADCO Peripheral ADCO is nc
§ infrrmat Drniact

N N tnnlrhain nrniart

@ Power Groups Kgl

Power Group Name

DCDC_GND
DCDC_IN
DCDCIN_Q
DCDC_LP
DCDC_PSWITCH
GPANAIO
NGND_KELD
NVCC_EMC
NVCC_GPIO
NVCC_PLL

[N Pl ol w7

| Voltage Level [V]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

an

Figure 35. Selecting power group

3.3.1 Pins view

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

NOTE

Power Groups are not supported for all processors.
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L ~ ¢ I Functional Group  BOARD_InitDEBUG_UARTPins imBio

= Pins 2 A Peripheral Signals =B

B8O W e ele| ¥ 3 |ypefilter text |

Pin Pin name Label Identifier GPIO DMA PINT FLEXCC ~
82 PIOT_15/UTL.  P18[121/SD1_... PIO1_15 PIO1_15[..] PIO1_15[.] FC5RT:
83 s E U3[111/FC3.5... PIOO_3  PIO0_3[.] PIO0D3L.] FC3RX
84 3V3_TRGT V...
85 P17[16]/PLU ... PIO1_27 PIO1.27[.] PIO1_27[..] FC2RT
86 U3[14]/FC3.5... PIOO 4 PIO0D 4[.] PIO0D 4L.] FC45C
87 P18[171/SD1_.. FC6_125 WS PIO1_16 PIO1_16[..] PIO1_16L.]1 FC6 TX
88 S1/A10[11/U3[.. S1 PIOG 5 PIOD5[.] PIO0DSL.] FC4RX
89 U3[13]1/FC3.5... PIOO 6  PIO0DG[.] PIO0DGL.] FC3.5C
80 P17[12]/FCT .. FCT_125_ WS PIO0O_19 PIO0_19[..] PIOO_19[.] FC4RT
81 P19[71/P19[8]... MCLK PIO1_31 PIO1_31[.] PIO1_31[.1
g2 P8[2]/U6[13]/.. DEBUG_UAR.. PIO0_ 29 PIO0 29[.] PIO0_29[.1 FCORX
93 P17[6]/PIO1 ... PIO1_11 PIO1T_11[.] PIO1_11L.] FC1TX
94 s P8[3]/U6[12])/.. DEBUG UAR.. PIO0_30 PIO0_30[.] PIO0_30[L.] FCOTX
85 VDD95 3V3_TRGT V...

o6 | USBO_2V3 : VDD _TARGET...
87 USBO DP P10[31/D10[3.. USBO_DP
88 USBO DM P10[21/D10[2.. USBO_DM
89 USBOVSS GND
100 VDD100 3V3_TRGT V...

'3
< >

Figure 36. 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 pin name is changed to show appropriate function for selected peripheral if routed. The next columns of
the table shows peripherals and pin name(s) on given peripheral. Peripherals with few items are cumulated in the last column.

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

Every routed pin appears in the Routed pins table.

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

Select a row to open a drop-down list that offers the following options:
» Route/Unroute the pin.
» Highlight the pin in the Package view.
» Set the label and identifier for the pin.

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

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

3.3.2 Package view

The Package view displays the processor package. The processor package provides an overview of the package including
resource allocation.
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Figure 37. Processor package

YDOD124
Y35123

CMP1_INTPTC3 .

ADCO_SE4br.
ADCO_SE14f.
ADCO_SE14/..

PTB23ISPIZ_SING..

PTBZ22
PTE21
PTB20S...

PTE1SICANO_RH]..
PTB1BCAMO_TH...

UARTO_TX
UARTO_RX
YOD110
V55108
ADC1_SE15/..
ADC1_SE14/..
PTESY..
ADCO_SE13..
ADCO_SE12..
RMI0_MDC
RMIID_MDIO
RESET b
HTALO/PTAT9)...

This view shows package overview with pins location. In the center are the peripherals.

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

select Highlight.

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

» Green color indicates the routed pins/peripherals.

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

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

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

The following icons are available in the toolbar:
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Table 14. Toolbar options

Icon Description

Zoom in package image.

Zoom out package image.

Rotate package image.

B |20l o

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

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

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

Switch package.

Package legend.

@) 2w =

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

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

3.3.3 Peripheral Signals view

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

Table 15. Status codes

Color code Status

. Error

. Configured

Not configured

E Warning

|v‘" Dedicated: Device is routed by default and has no impact on the generated code.
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Pins B Peripheral Signals 3 & Power Groups

80 wlr eec e ¥ @‘typeﬁltertext

[]aDc
+ [ cMmPo

[ 1IN, 0 - [C7] CMPO_INO/PTCE/LLWU_P10/SPI0_SOUT/PDBO_EXTRG/I2S0_RX_BCLK/FB_AD9/1250
[ 1IN, 7-[B7] CMPO_INT/PTC7/SPI0_SIN/USB_SOF_OUT/1250_RX_FS/FB_ADS

M IN, 2 <- [A7] ADC1_SE4b/CMPO_IN2/PTC8/FTM3_CH4/1250_ MCLK/FB_AD7'

[ 1IN, 3 - [D6] ADC1_SE5b/CMPO_IN3/PTC9/FTM3_CH5/1250_RX_BCLK/FB_AD6E/FTM2_FLTO
IN, 4 - [K4] DACT_OUT/CMPO_IN4/ADC1_SE23

IN, 5 - [L3] VREF_OUT/CMP1_IN5/CMPQ_IN5/ADC1_SF18

[ 10UT - 2 pins

WIN/SMP - PDBRO_PulseQut0

~ [ CMP1

[ 1IN, 0 - [C8] ADCO_SE4b/CMP1_INO/PTC2/SPI0_PCS2/UART1_CTS_b/FTMO_CH1/FB_AD12/1250_
[ 1IN, 7-[B8] CMP1_INT/PTC3/LLWU_P7/SPI0_PCST/UART1_RX/FTMO_CH2/CLKOUT/I2S0_TX_BC
IN, 2 - [H3] ADCO_SET6/CMPI1_INZ2/ADCO_SE2T

IN, 3 - [K5] DACO_OUT/CMP1_IN3/ADCO_SEZ3

IN, 5 - [L3] VREF_OUT/CMP1_IN5/CMPO_IN5/ADCT_SE18

B4 ouUT -> [F9] PTB21/FB_AD30/CMP1_0OUT / 2 pins

WIN/SMP - PDBEO_PulseOut]

DACO
DACT
[ DMA
[ 1EWM
[1FB
[1FT™MO
[ FTM1
B FTm2
[ 1FTM3
[ ] GPIOA
GPIOB
[+ GPIOC

Figure 38. Peripheral Signals view

Use the checkbox to route/unroute the pins.

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

select Highlight.

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

All FTMO signals for routing:

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

|TRG, 0- 2 signals; routed by default

|TRG, 1-2 signals; routed by default

|CH, 0 - 2 pins

|CH, 1 -2 pins

|CH, 2 - 3 pins

|CH, 3 - [A8] PTC4/LLWU_P8/SPI0_PCSO/UART1_TX/FTMO_CH3/FB_AD11/CMP1_OUT/LPUARTO_TX
|CH, 4 - [A3] PTD4/LLWU_P14/SPI0_PCS1/UARTO_RTS_b/FTMO_CH4/FB_AD2/EWM_IN/SPI1_PCS0
|CH, 5 - 2 pins

|CH, 6 - 2 pins

|CH, 7 - 2 pins

|CLKIN - 4 pins

|FLT, 0 - 2 pins, 1 signal

|FLT, 2 - 2 pins

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

|TRG, 2 - 2 pins

Route All | Unroute All

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

Dane

Figure 39. Select signals dialog

3.3.3.1 Filtering in the Pins and Peripheral Signals views

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

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 pms—l I wake-up capability

Showroutedpins = & B I W W | 9 & & § 0

Figure 40. Filtering Controls

Type any text to search across the table/tree. It will search for the pins/peripheral signals containing the specified text. You can
also use wildcards ™" and "?" to help you filter results you want. Use "space" to search for multiple strings at the same time.
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3.3.4 Routing Details view

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

NOTE
The electrical features are configured only for pins in the table. For example, the routed pins.

The table is empty when a new configuration is created, which means no pin is configured. Each row represents 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.

El Routing Details = O

[signals| | P type filter text ‘

Routing Details for BOARD.. [ B2

# PeripTweraI Signal Arrow Routed pin/signal Label Identifier ~ Direction GPIO initial state  GPIO interrupt  Slew rate  Open drain Drive strength  Pull select Pull enable Passiv
- GPIOD GPIO, 14 [D1] PTD14 J1018] nfa Not Specified n/a nfa Fast Disabled Low Pulldown Disabled Disat
D9 FTM2 QD_PH, A [D9] FTM2_QD_.. J24[A22]/)24[B.. n/a Input n/a n/a Fast Disabled Low Pulldown  Disabled Disat
N ADCO SE, 2 [J1] ADCO_DP2 J1[8)/ADCI_DP1 n/a Input n/a n/fa n/a n/a n/a n/a n/a n/a

< >

Figure 41. Routing Details

Add a new row with the Add new row button in the view toolbar.
Configure the pin/signal by selecting the Peripheral first, then the required Signal, and finally, the pin to Route to.
Use the columns in the right side of the table to configure the electrical features.

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

When you enter the search text, it also searches the t':()t-l;fthe full pin names displays rows that contain the
search text.

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

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

To remove the selected row, click on 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.

The italic value indicates that the value is not configured and it shows the after-reset value and no code is generated, so the
configuration relies on the after reset value or the values configured from the different functions.
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TIP
» The value shown using italic indicates the after-reset value. The real value may be different from the after reset
value, if configured in other functions.

Use the drop-down menu to select the required value.

 If you select the same value as the after-reset value, the tool will always generate code to set this feature.
Use the drop-down "Reset" value to reset the value to its after-reset state.

 If an item does not support reset to after reset value, the Reset menu is not available.

» The first row shows pin number or coordinate on BGA package.

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

Boards and kits have pre-defined labels. However, it's also possible to define a pin label listed in the Pins and Routing
Details views.

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

The pin identifier is used to generate the #define in the pin_mux.h file. However, it's an optional parameter. If the parameter is

not defined, the code for #define is not generated. Additionally, you can define multiple identifiers, using the “;” character as a
separator. You can also set the identifier by typing it directly into the cell in the Identifier column in the Routing Details views.

Pin : Pin name Label Identifier GPIO
49 GMD
50 U13[16]/RMI_RXCLE EXTALO:RMI_RXCLE  PTALS
51 GMD PTALS
57 IAMA1F19N 01T /RESFT RESFT

Figure 42. Pin identifier

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

# Peripheral Signal Route to Label Identifier Directi
50 GPIOA GPIO, 138 PTALS U13[16])/RMI_F... [Z4E1Y] + Input
EXTALOD
RMI_RXCLE
Mot Specified

Figure 43. Identifier in Routing Details table

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

z Peripheral Signal Route to Label Identifier Direction Slew rate Opendrain  Drive strength  Pull select Pull enable  Passiv
€ 50 FTMD FLT, 2 E:a:TI\MU_FLTE U13[16]/RMI_RXCLK g RXCLK I8 Input Fast Disabled Low Pulldown Disabled Disat
28 RTC KTAL32 KTAL32 Y3[11/XTAL32_RTC ¥ RMI_RXCLK n/a n/a n/a
78 ADCD TRG, A PDBO_EXT.. UB[11]/5W2 ¥ EXTAL pin identifier used for £define code generation. Use Pins view table to define it.
7 SPI PCs3 SPIL_PCS3 J15[G1]/SD_CARD D... Mot 5g ERROR: The identifier is duplicated in function(s) BOARD_InitPins. This can lead to duplicated #definesin t
92 UART2 RTS UART3_RT... J6[8]/RF_WIFLIRQ TMR_15d.generated 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 44. Identifier errors
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You can also select the pin to use in a given routing from the Routing Details view. However, the identifier must be a valid C
identifier and should be used in the source code.

. Functional group properties b . ﬁ
Functional groups Name: BOARD_InitPins
F BOARD_InitPins Set custom #define prefix
= BOARD_InitLEDs Prefix: BOARD_
 BOARD_InitButtons Clock gate enable

MAmanm Toamrnoes ranT

Figure 45. Pins macros prefix

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

3.3.5 Expansion Header

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

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

i Package Lk Expansion Header 32 - O
Labels | Expansion header ~ @ € | Header  LPCXpressoV2/V3 Expansion Header v @ € || |°
- ™
D15 L[]
- D1+ Ko

L L NC F17E]
[T [T NG P1E]
[T [T 013 PAT0ID)
[T [T DIz PAIIZ
NG RESET oIl PATY
(1 (1 oio PRI
[T [T 1S PIT[IE]

= = 08 PITED

Expansion Header: LPCXpressoV2/V3 Expansion Header =

17 PIER
(T3 (T3
s F1E(4]
-
05 FPIEE
[T} AD
D-LED... PAE[E]
NE Al
D3LED... PIE[1D]
NG A2
02 PEZ)
Pl A3
D1 PB4
Pog AL
0o PIE(IE]
PiZ{i1] A5
FIE(17] P1E(1E]
PAE[1S] PiSE0] W

Figure 46. Expansion header

The expansion header is not automatically preset for every supported device. If the header is not preconfigured, follow these steps
to create and modify an expansion header configuration:

1. Open the view by selecting Views>Expansion Header from the Toolbar.
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2. Add a new header by selecting the Add button in the view toolbar.

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

Header name: ‘

Header type: |standard_arduino +

lpc_style_arduino
Connectors Mmicro_bus

C1 connector!

C2 connector; I:l
C3 connector; |:|

—— Y
[l R S R

0K Cancel

Figure 47. Adding new expansion header

4. Name the header and map the connectors.

. Add New Expansion Header >

Header name; ‘ Example |

Header type: |standard_arduino +

Connectors mapping

C1 connector; | A ~
C2 connector;

C3 connector;
C4 connector: | D W

OK | Cancel

Figure 48. Adding new expansion header

5. Select OK.

Expansion Header view now displays the connector layout. You can point your cursor over the pins to display additional
information. Right-click the pin to display a shortcut menu of additional options.
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#¥ Package ik Expansion Header 2 - o
Labels | Expansion header v @& &) | Header | LPCXpressoV2/V3 Expansion Header v | €3 @H |Q
- ~
u
- 313 ne
L3 L1 L9 PATIE]
L1 L) L PATEE]
w« « Connector Pin: P16[4] 5 ol
NC
L1 L 12 PAT[12]
[
& R= Connector pin is not connected to any processor pin or external signal. |1t #ima
L1 L) oo PAT[1E]
|
L[ L[] (] PAT[1E]
L13 L1 [1:] PAT[0]
Expansion Header: LPCXpressoV2/V3 Expansion Header —
o7 F1E2]
113 PS4
a“
| | 15 PiEE]
L1 AD
D4LED.. P18[2]
NC Al
D3LED... F1!|m
NC A2
oz FAE(12]
[AE U] A3
E FAE(14]
PigE Ak = =
o PAE(IE]
P1s(11] AS
PIS(17] PAE(1E]
PIE(15] P10 W
Figure 49. Expansion header
6. To map the header pin to processor pin, right-click the header pin and select Connect.
7. In the Connector Pin dialog, select the processor pin/external signal from the list and click OK.
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& Package i Expansion Header ==
Labels | Expansion header v @ @ | Header | LPCXpressoV2/V3 Expansion Header v @ € & || |°
. ~
[ ]
ois L[5
- 313 ne
N N L1 PATISE]
L1 PAEL4] L1 PAT[E]
« g Connector Pin: P16[4]
: ns;J Connector pin is connected to:
« x| Processor Pin No.: 6,
w  w PIO0_T/FC3_RTS_SCL SSEL1/SDO_CLK/FC5_SCK/FC1_SCK/SECURE_GPI00_7
General purpose 10 Port 0 pin 7;FLEXCOMM3 Request To Send output for the USART, SCL
* “input/output for the 12C, Slave Select 1 input or output for the SPI; depends on the selected
e w function,SD/SDIO/MMC clock;FLEXCOMMS Clock input or output for the USART function in
« g synchronous modes, for the SPI function, for the 125 function (if present),;FLEXCOMM1
Clock input or output for the USART function in synchronous modes, for the SPI function,
L} E = R
. for the 125 function (if present).,;Secure general purpose IO Port 0 pin 7
ne &l Pin label: U20[4]/SD0_CLK
NC A2|
No signal routed
P17 A3
rigg a4 Pin is connected to expansion header pins:
e s LPCXpressoV2/V3 Expansion Header : P16[4]
PAE(17] PAS(1E]
P1S(15] P1s(0] W
Figure 50. Connected pin
8. To route the pin, right-click the header pin and select Route.
9. In the Pin dialog, select the signal from the list and click OK.
The connector pin is now routed.
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#¥ Package i Expansion Header 2 - O
Labels | Expansion header | a | Header | LPCXpressoV2/V3 Expansion Header w [+ ] @H |°
- ~
b4 L3
L1 L[] L[ FI70E]
L1 H] L5 PA7[E]
- Connector Pin: P16[4]
* Connector pin is connected to:
L1 RE
e Processor Pin No.: 6,
m PIO0_7/FC3_RTS_SCL_SSEL1/SD0_CLK/FC5_SCK/FC1_SCK/SECURE_GPI00_7
General purpose 10 Port O pin 7;FLEXCOMM3 Request To Send output for the USART, SCL
' input/output for the 12C, Slave Select 1 input or output for the SPI; depends on the selected
" function.;SD/SDIO/MMC clockFLEXCOMMS Clock input or output for the USART function in
= synchronous modes, for the SPI function, for the 125 function (if present),, FLEXCOMM1
Clock input or output for the USART function in synchronous modes, for the SPI function,
for the 125 function (if present).;Secure general purpose 10 Port 0 pin 7
we 4 Pin label: U20[4]/SD0O_CLK
NC
Pin is routed to signals:
fE 4 PIO0_T (DMAD,TRIG,0) - Trigger source for DMADO channel 0; Digital; Input
pieg 4 Pin is routed in functions:
MikroE_Tester_click_board
Pis(11]
Pin is connected to expansion header pins: o~
LPCXpressaV2/V3 Expansion Header : P16[4]
Figure 51. 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.

Remove a configuration by selecting the Remove button.

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

3.3.5.1 Expansion Board

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

recommend adequate routing.

NOTE

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

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

2. In the Apply expansion board dialog, click Browse to locate the XML file with expansion board information and click OK.
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Board file {xml):

‘tester_cIick_expansion_board.xml Browse

Expansion header where to apply the board:
MikroE Click Header
Board Properties

Board name: | MikroE Tester click boa|

Header reference: | micro_bus |

0K | Cancel

Figure 52. Apply expansion board

3. Click OK to apply the expansion board.

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

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

Expansion board:

MikroE Tester click board

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

Figure 53. Expansion board routing

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

+ Expansion header names

* Expansion board names

* None

7. Click Apply to apply the settings.

You can change the expansion board signal routing at any time by clicking the Configure routing for expansion board button
in the Expansion Header view.

3.3.6 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.

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021

User's Guide

48/136



NXP Semiconductors

Pins Tool

» Red indicates that the pin has an error.

» Green indicates that the pin is muxed or used.

« Light grey 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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Figure 54. Highlighting and color coding
# Peripheral Signal Route to Label Identifier Direction Slew rate Open drain  Drive strenc
&80 “cmpo N, 0 ®ADC1_SE4..  1[7] n/a n/a Fast Disabled  Low
& 26 Sompl fn, 1 SREFOUT. 12017 n/a n/a n/a n/a n/a
N crioe GPIO, 3 PTE3 A5[P3)/SDHCO_C...  Not Specified Not Specifi.. Fast Disabled Low
8 CMPL N, 0 B n/a n/a n/a n/a n/a
€36 UART3 RX qJARTB_RX J15[P1]/SDHCO_D2 Mot Specified  Input Trast Disabled Low
36 FTM3 CH,. 0 E::1-—I'I"'4"|3_CHCI A5[P11/SDHCO_D2 Mot Specified Mot Specifi.. E%I:}w Disabled Low
X B B B n/o n/o n/o n/a n/a

Figure 55. Pins conflicts
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# Peripheral Signal Route to Label Identifier Direction Slew rate
%33 GPIOE GPIO, 26 PTE2G J2[1]/D12[4]/LEDRGE_GREEM “ Input Slow
Nl rrvo CH, 0 FTMO_CHO  J1[5] : Output Fast

Figure 56. Warnings

» Package view
— Click on the peripheral or use the pop-up menu to highlight peripherals:
> and all allocated pins (to selected peripheral).
> or all available pins if nothing is allocated yet.
— Click on the pin or use the pop-up menu to highlight the pin and the peripherals.
— Click outside the package to cancel the highlight.
* Peripherals / Pins view

— The peripheral and pin behaves as described above image.
3.4 Errors and warnings
The Pins Tool checks for any conflict in the routing and also for errors in the configuration. Routing conflicts are checked only

for the selected function. It is possible to configure different routing of one pin in different functions to allow dynamic pins
routing re-configuration.

£ Routed Pins = g
‘ty:)e filter text
Routed Pins for BOARD Init.. | 6 | @
# Peripheral Signal Route to Label Identifier Direction GPIO initial state  Mode Slew rate  Invert Opendrain |
3. FLEXCOMMO RXD_SDA _MOSI_DATA FCO_RXD_SDA_MOSI_DATA P17[17]/P24[1]/PIO1_5_GPIO.. n/a Not Specified n/fa Inactive Standard Disabled Disabled Il
5 FLEXCOMMO TXD_SCL_MISO_WS FCO_TXD_SCL_MISO_WS R80/P18[S9]/LEDB/PWM_ARD  LED_RED Not Specified n/a Inactive Standard Disabled Disabled Il
1. PMC VREFINPUT_1 VDDA VDDA _TARGET n/a Input n/a nfa n/a n/a n/a 1
9. USBFSH USB_VDD USB0_3V3 VDD_TARGET 3.3 n/a Input n/a n/a n/a n/a n/a 1
@ 2. CTIMER3 ECAPTURE‘ 3 UCT_INP1Cr U14[12]/SWO_TRGT Not Specified Input n/a Inactive Standard  Disabled  Disabled ]
@ 1. CTIMER3 GCAPTURE 3 0CT,INPtt P19[21/P23[1]/ADCO_N n/a input n/a inactive Standard ~ Disabled  Disabled ]
< >

Figure 57. Error and warnings

If an error or warning is encountered, the conflict in the Routing Details view is represented in the first column of the row

and the error/warning is indicated in the cell, where the conflict was created. The first two rows in the figure above show the
peripheral/signal where the erroneous configuration occurs. The fourth row shows the warning on the unconfigured identifier while
specifying a direction. The detailed error/warning message appears as a tooltip.

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

3.4.1 Incomplete routing

A cell with incomplete routing is indicated by a red background. To generate proper pin routing, click on the drop down arrow and
select the suitable value. A red decorator on a cell indicates an error condition.
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i Peripheral Signal Route to Label Identifier Direction Slew rate Open drain
P uarT TX UARTLI_TX  HS[P8)/SD.. Mot Specif.. NotSpecifi. Fast Disabled
10 USEDCD DP USEO_DP J22[3)/K64... Not Specif.. Input/Out.. n/a n/a
Qa4 g GPIO, 3 SADCO_DM.. | /15[P3)/SD.. Mot Specif.. n/a Fast Disabled

Figure 58. Incomplete routing

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

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

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

3.5 Code generation

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

Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.

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

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

You can also copy and paste the generated code into the source files. The view generates code for each function. In addition to
the function comments, the tool configuration is stored in a YAML format. This comment is not intended for direct editing and can
be used later to restore the pins configuration.
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A Overview [c] Code Preview 2 [Ef) Registers =

pin_mux.c@CDrtex-M3...|pin_mux.c@CDr‘[ex-M&.. pin_mux.n@Cortex-M3... pin_mux.h@CDrtex-M3...| QAQuw iz~

e et L LN

2 * This file was generated by the MCUXpresso Config Tools. Any manual edits made
3 * will be overwritten if the respective MCUXpresso Config Tools is used to updat
I e
5

6 /* clang-format off */

7/*

8 £ TEXT BELDL\I IS USED AS SETTING FUR TUOLS R R R R R R R R R R R R R R R R R R
9 I'1GloballInfo
18 product: Pins v7.@
11 processor: LPC55569
12 package_id: LPC55569]BD18@
13mcu_data: ksdk2 @
14 processor_version: @.7.3
15board: LPCXpresso55569
16 * BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TQOLS ##sssssssis
17 */
18 /* clang-format on */

19

20 #include "fs1 common.h"

21 #include "fs1 gpio.h"

22 #include "fs1 iocon.h"

23 #include "pin_mux.h"

24

25 /% FUNCTION ¥¥Fkkakksionsnknhk ik kb Rk Rk R R R KRR R R R KRR R R KRR AR R

26 *

27 * Function Mame : BOARD InitBootPins

28 * Description : Calls initialization functions. v
< >

& | Source code generated with warning(s)

Figure 59. Generated code

YAML configuration contains configuration of each pin. It stores only non-default values.

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

3.6 Using pins definitions in code

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

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

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

The name of the define is composed from function group prefix and pin identifier. For more details. see Functional groups and
Labels and identifiers sections.

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

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

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

4.1 Features
The Clocks tool allows you to perform various actions related to the Clock initialization, among them the following:
* Inspect and modifies element configurations on the clock path from the clock source up to the core/peripherals.
» Validate clock elements settings and calculates the resulting output clock frequencies.
» Generate a configuration code using the SDK.
» Modify the settings and provides output using the table view of the clock elements with their parameters.
» Navigate, modify, and display important settings and frequencies easily in Diagram view.
- Edit detailed settings in Details view.
* Inspect the interconnections between peripherals and consuming clocks in Module Clocks view.
» Find clock elements settings that fulfills given requirements for outputs.
» Fully integrated in tools framework along with other tools.

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

4.2 User interface

The Clocks tool is integrated and runs within the MCUXpresso Config Tools framework.

38 “Clocks - LPCXpresso55569.mex (LPC55569, Cortex-M33 (Core #0)) - X
File Edit Tools Clocks Views Help
AA ~ * i Functional Group | BOARD_BootClockPLL150M meiv

& Clocks Table 21+ Clocks Diagram & ¥|= B @oveni. ® [ Code Details &3 C =8

Run Mode | ACTIVE v || PLLO Mode| Normal ~ |IPLLT Mode| power_down v
777777777777777777777777777777777777777777777777777777777777777777777777777 v Configuration - General Info
s A Configuration - HW Info
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[ 2 MiSlaimal Y : n T — G- Tkt Part number: LPC55569/8D100

Core: Cortex-M33 (Core #0)
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Figure 60. User interface
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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's set to reflect the default after-reset state of
the processor.

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

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

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

‘Functional Group | BOARD _BootClockRUN vPB:

Figure 61. Default clock configuration

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

4.4 Global settings

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

NOTE
Global settings can be changed at any time.

'Run Mode RUN ~ |MCG Mode FEI (FLL Engaged Internal) >

Figure 62. Global settings

4.5 Clock sources

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

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

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

=| External
= 0SC (System Oscillater) []
05C mode Using external reference clock
Frequency Range Low frequency range 30-40 kHz

System Osc. ..pacity Load 0 pF

Figure 63. External clock source configuration
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NOTE
Some clock sources remain inactive even though the checkbox is checked. This is because the clock sources
functionality depends on other settings like power mode or additional enable/disable setting options. You can hover
the cursor on the setting to see a tooltip with information on the element and possible limitations/options.

4.6 Setting states and markers

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

Table 16. Setting states and markers

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

setting for details.

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

the setting for details.

Lock icon E Indicates that the settings (that may be automatically adjusted by the tool) are locked

to prevent any automatic adjustment. If the setting can be locked, they are automatically
locked when you change the value. To add/remove the lock manually, use the pop-up menu
command Lock/Unlock.

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

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

relates to an inactive clock element. For example, on the clock path following the unavailable
clock source or disabled element. The frequency signal also show the text “inactive” instead
of frequency. The value is also gray when the value is read-only. In such a state it is not
possible to modify the value.

4.7 Frequency settings

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

The current state of all clock outputs is listed in the Clock Outputs view located 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's 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 on the frequency you would like to set, change it, and press Enter.

T S 0 V4

Figure 64. Setting the core clock frequency
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In case the tool has reached/attained the required frequency, it appears locked and is displayed as follows:

Core clock @ 100 MHz

Figure 65. Tool attains the required frequency

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

Core clock ﬂ e 100 MHz [83.88... MHz]

Figure 66. Tool encounters problem

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

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

4.7.1 Pop-up menu commands
» 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 - Tries to find a valid frequency that lies near the specified value, in case the tool failed in reaching the
requested frequency.

=| Systemn
Core clock

Systern clock

Bus clock Find Mear Valid Value

Figure 67. Pop-up menu commands

4.7.2 Frequency precision

For locked frequency settings (where 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.

Mame | Lock | Value | Accuracy
Core clock ﬂ 21 MHz [20.97... MHz] 5%

Figure 68. 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 into all outputs that are using the signal from
the same clock source. This identifies the dependencies and the influences when there is change in the clock source or elements
on a shared clock path.
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Clock Sources Core clock 20.97... MHz
Mame | A"I Value 0 System clock 20.97.. MHz
FAST_IRCLK 4 MHz 3 Bus clock 2097... MHz
SLOW_IRCLK 32.768 kHz FlexBus clock 2097... MHz
IRC4EM Inactrve Flash clock 10.48... MHz

Figure 69. Dependency arrows

4.9 Details view

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

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

Overvi Code Regis.. = Details & Clock = g
TQ@aAD
Component Details: SYSCON
Name | C..l L| Value -
= Clock input M 16 MHz
Enable CLCKIN Enabled and clocked
XTAL32M Oscillator mod Mormal crystal oscillation moc
=32 MHz clock output Enabled and clocked
XTAL32MHz ... Frequency 16 MHz
=32 MHz clock output Disabled
Enable X032..te Frequen nactive
= Master clock input ] nactive
MCLK PIN mode Input mode.
HFRO_TM nactive
fro TMHz clock output Disabled
PLU clock input ] nactive
PLLO clock select CLKIN clock.
PLL1 clock select none
= PLLO
PLLO Freguency 300 MHz
PLLO direct input enable Active
PLLO feedbac...divider by Active
Freguency m..ation deptl k = 0 (fractional mode)
Programmab..n frequenc MNss =512 (fm = 3.9 - 7.8 kHz)
Maodulation ...orm contro no compensation
Maodulation f.uency dith Fixed
PLLON_DIV a/8 v
Wi A e S

Figure 70. Details view

In the Details view, you can perform the following actions:
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« 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 on a clock element to display element details, as well as highlight the
element in Clocks Diagram or Clocks Table, depending on which is currently active. You can also view element details by
clicking the Open in new window button in the upper right corner of the Details view.

» Modify clock-element settings - Left-click in the Value column to change clock element value, such as frequency, or select an

option from the dropdown menu.

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

« Filter for active/locked/erroneous clock elements - Use the buttons in the upper-right corner of the Details view to filter for

active/locked/erroneous clock elements, or to remove all current filters.

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's 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.

‘A" Aa

£ Clocks Table 2 Clocks Diagram ¢

~ ! I Functional Group | BOARD_BootClockPLL150M

v mB8i¢

Run Mode | ACTIVE v || PLLO Mode Normal w || PLLT Mode | Power_down v

RTCXIN
RTCXOUT

12MH:

MAINGLKSELA

e B e
ot 1

PLLOCLKSEL PLLO BYPASS

e | I v
. 1

osozzk |

FLLO_DIRECTO =
PLLOPDEC A3

1 150 Mz

B

FERE]

i

Figure 71. Clocks diagram
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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.
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Single-click on output frequency or scale to change output frequency or scale.

Single-click on lock to remove the lock.

Double-click on the element to show its settings in the Details view (force to open the view if closed or not visible).
« Single-click on the element to show its settings in the Details view.
« Single-click on a selected Clock source to display a dropdown menu for enabling or disabling the source.

« Single-click on a selected Clock selector to display selector input options.

IRCS
4 MHz — 2MHz
RAST_IRCLE FCRDIV \ 32768 kHz

i

SLOW_IRCLE /

. - nactive

S16
f32 96 MHz
Sod

F128

4 MHz
ORCSEL

Figure 72. Clocks mouse actions in diagram

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

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

& SDHC clock input [SIMSDHCO_CLK_EXT] [
Marme | FAwvailable | Lock | Value | Ac.y |
SDHC clock input i 50 MHz

Figure 73. 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.
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4.10.3 Clock model structure

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

The following are the clock model elements.

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

|
EXTALD @ o MHz

0sC

XTALD

Figure 74. Clock source

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

\F"LLF LLSEL

83.83.. MHz

)/

Figure 75. Clocks selector

» Prescaler — Divides or multiplies the frequency with a selectable or fixed ratio.

2 MHz

FCRDIV
12

Figure 76. Prescaler

Frequency Locked Loop (FLL) — Multiplies an input frequency with given factor.

83.83.. MHz
= FLL

* 2060

Figure 77. Frequency Locked Loop

» Phase Locked Loop (PLL) — Contains pre-divider and thus is able to divide/multiply with a given value.
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100 MHz
= FLL

11225

Figure 78. Phase Locaked Loop

» Clock gate — Stops the propagation of incoming signal.

» 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 clock 8100 MHz

Figure 79. 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.

PO LPOCLK L—,.I—

Figure 80. Clock component

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

4.11 Clocks menu

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

Table 17. Clocks menu

Menu item Description

Functional groups Open the Functional group properties dialog.

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

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

Unlock All Settings Unlocks all locks in all settings.

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

4.12 Troubleshooting problems

It's 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.
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You may encounter any of the following problems:

1.

2.

Requirement(s) 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 settings and satisfy those requirements.

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

The following are some tips to troubleshoot encountered problems.

1.
2.

Find the elements and settings with marked errors in the diagram or tables and see the details in the tooltip.

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

Go through the locked outputs, if there are any, and verify the requirements (possible errors in the required frequency,
wrong units, and so on).

If you are OK to have a near around of the requested value, right-click and from the pop-up menu select Clock output > Find
near value.

If you cannot reach the values you need, see the clock paths leading to the clock output you want to adjust and check the
selectors if it's possible to switch to another source of clock.

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

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

» Show problem - Shows the problem in the Clocks Diagram view If one the solutions are possible then the pop up is
extended by:

— Remove lock - Removes the lock from erroneous element.

— Find Near value - Finds the nearest value.

fl Find Mear Valid Value *

'o Mear value not found.

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

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

Figure 81. Find Near Value Dialog

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

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

> Cancel - cancels the modifications.

4.13 Code generation

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

Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.
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# Overvi.. [€] Code .. i [ Regis.. =Details £3Clock.. — O

clock_config.c clock_config.h‘ QQuw b~

1f#############################################A

2 * This file was generated by the MCUXpresso C

3 * will be overwritten if the respective MCUXp
Vil Rk R R R R R e R e R R R s e R e R R e R R R R R R R R R R R R i R R

5/*

6 * How to set up clock using clock driver func
7 *

8 * 1. Setup clock sources.

g *

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

11 *

12 * 3. Set up all dividers.

13 *

14 * A, Set up all selectors to provide selected
15 */

16

17 /* clang-format off */

18 /* TEXT BELOW IS USED AS SETTING FOR TOOLS ***
19 ! IGlebalInfo

20 product: Clocks v7.8

21 processor: LPC55569

22 package_id: LPC55569]1BD108@

23mcu_data: ksdk2_@

24 processor_version: @.7.3

25board: LPCXpresso55569

26 * BE CAREFUL MODIFYING THIS COMMENT - IT IS Y

27 /* clang-format on */ h
< >

Code successfully generated.

Figure 82. Code Preview

4.13.1 Working with the code

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

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

» 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.
+ Click Update Code in the toolbar.

4.14 Clock Consumers view

The Clock Consumers view provides an overview of peripheral instances. It also provides information on clock-clock instance
pairing. This view is not editable and is for information only.
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Information about which peripherals are consuming which output clock is available in the clock output tooltip.

NOTE

Clocks Tool

% Overview [c] Code Preview [If] Registers I= Details £ Clock Consum... &

Consumer
v ADCO
Bus Interface Clock

Synchronous Function Clock
Asynchronous Function Clock

v ANACTRL
Bus Interface Clock
v CASPER
Bus Interface Clock
v CRC_ENGINE
Bus Interface Clock
v CTIMERD
Bus Interface Clock
Function Clock
~ CTIMER1
Bus Interface Clock
Function Clock
v CTIMERZ2
Bus Interface Clock
Function Clock
~ CTIMER3
Bus Interface Clock
Function Clock
v CTIMER4
Bus Interface Clock
Function Clock
v DMAD

Figure 83. Clock Consumers view

Clocks
System_clock
System_clock
ASYNCADC clock
System_clock
System_clock

System_clock

System_clock
CTIMERO_clock

System_clock
CTIMER1_clock

System_clock
CTIMERZ_clock

System_clock
CTIMER3_clock

System_clock
CTIMER4 _clock

Frequency

150 MHz
150 MHz

150 MHz
150 MHz
150 MHz
150 MHz
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= O
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Chapter 5
Peripherals Tool

5.1 Features

The Peripherals tool features:

» Configuration of initialization for SDK drivers

» User friendly user interface allowing to inspect and modify settings

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

« Instant validation of basic constraints and problems in configuration

» Generation of initialization source code using SDK function calls

» Multiple functional-group support for initialization alternatives

» Configuration problems are shown in the Problems view and marked with decorators in other views

« Integration in MCUXpresso Config Tools framework along with other tools

» Middleware configuration support (USB)

5.2 Basic terms and definitions

Table 18. Terms and definitions

Term

Definition

Functional group

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

Peripheral instance

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

Configuration component

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

Component instance

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

Component mode

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

5.3 Workflow

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

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

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

selected processor.

3. Select the component you want to use and click OK.
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4. In the settings editor that automatically opens, select the Component mode that you would like to use and configure
individual settings.

NOTE
The selection of the component mode may impact appearance of some settings. Therefore, the selection of the
mode should be always the first step.

5. Open the Code Preview and see the output source code.

NOTE
Note: The source code preview is automatically generated after each change if no error is reported.

6. You can use the Update Code button from the toolbar. Alternatively, you can export the source code by selecting
File>Export... from the Menu bar.

NOTE
Note: To export the source code, you can also click the Export button in the Code Preview view.

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

5.4 User interface

Figure 84. User interface

38 sPeripherals - LPCXpresso55569.mex (LPC55569, Cortex-M33 (Core #0)) - X
File Edit Tools Peripherals Views Help
#AE ~ ¢ It Functional Group * vPBi¢ @ ¢ @O
e Components 4’ Peripherals ¢ = O A overview = [ Code Previe =8
Y [type filtertext v Configuration - General Info &
Peripheral Used in A Configuration - HW Info
] Abco Processor: LPC55569
O CRCENGI Part number: LPC55569)BD100
g cmero Core: Cortex-M33 (Core #0)
[0 cTiMert
Board: LPCXpresso55569
[0 cTiMer2
[ & CTIMER3 SDK Version: ksdk2_0
O CTIMER4 v Project
[0 omao
~ peri
O omal Peripherals
] FLEXCOM. Configures the initialization of the SDK peripheral drivers.
O FLEXCOM..
[ FLEXCOM,
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P BOARD_InitPeripherals_cm33_corel @
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“ PMC @ PMC type filter text
[0 riC ~
O scro Level Issue Origin Target Resource Type ~
O stcoro i Informat No toolchain project detect Project Tool problem
D SECPINT & Warning Function core Cortex-M33 (... Peripherals:BOARD _InitPeri Tool problem
O uncee & Warning Positive and negative input... PeripheralsBOARD_InitPeri PMC Tool problem
O & Warning DAC sub-module output is.... PeripheralsBOARD_InitPeri PMC Tool problem
wwor & Warning Initialization code of FLEX.. Peripherals Sources Tool problem
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'WARNINGS: Function core Cortex-M33 (Core #1) differs from the selected active core Cortex-M33 (Core #0). — See setting: (PMC / CMP configuration / Negative input) — See setting: (PMC / DAC sub-module (voltage ladder) configuration / DAC block)

Figure 85. Peripheral view

Figure 86. Components view
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(38 *Peripherals - TWR-K22F120M.mex (MK22FNS12x00x12, Cortex-M4F)
File Edit Tools Peripherals Views Help
40 [ Update Code  ‘Functional Group | BOARD_InitPeripherals
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- X
vim® £t @ ¢ @O
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Jl@][t Analog-to-Digital Converter (ADC) jperipherat drivers (Device specific)] Clfe J *all* v o Y
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Single End 12-bit
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POTENTIOMETER_IRQHANDLER

A tantA Y
>

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

Table 19. Toolbar

ltem

Description

Global settings

Open a tab aggregating global settings of all configuration sets.

Initialization order

Open a dialog for customization of peripheral initialization order.

5.4.1.1 Object Missing

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

This object is not available in the repository.

5.4.2 Components view

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

drivers and others.

The view highlights configuration components based on their status.

Table 20. Component status

Status

Color highlighting

Enabled

Light gray.

Enabled/with warning

Light gray with the alert symbol.

Table continues on the next page...
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Table 20. Component status (continued)

Peripherals Tool

Status Color highlighting

Enabled/with error

Red with the error symbol.

~ SEMC configuration structure
Dummy read strobe mode
Command execution timeout cycles
Bus timeout cycles
~ AXI queue weight

~ Weight settings for queue a

Disabled Dark gray.
W& Components 2 Peripl = B Q Start [3 SEMC X =
- = A
[ type filter text |l© Smart External Memory Controller (SEMC) B @
Middleware Name | SEMC Custom name [
7 7 Peripheral | SEMC v
Peripheral drivers
~ General configuration Preset | Custom..
SEMC
Enable DCD mode
Utilities o . Clock configuration
Clock source SEMC_CLK_ROOT - BOARD_BootClockRUN: 4 MHz v
Clock source frequency 4 MHz (BOARD_BootClockRUN) v

Dummy read strobe loopbacked from DQS pad ~

0 |

o |

Qos | 0
Aging [o
Read/write switch [o

Read/write no switch | 0

Configuration value 0
~ Weight settings for queue b

Qos
Aging

Read fwrite switch

Page hit

ollo|le|lel|le

Bank rotation

Configuration value |0

Figure 87. Components view

In the Components view, you can perform several actions.

Table 21. Components view actions

Display configuration-component information

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

Open the Settings Editor of the configuration component

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

Add new configuration components

Left-click the + button and select from the list to add a

new component. In the Select component dialog, you can
filter the list to show only toolchain-project-relevant, or latest
version components. You can also click the + buttons next

to Middleware/Peripheral drivers/Other categories to add new
components in them directly.

Table continues on the next page...
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Table 21. Components view actions (continued)

Peripherals Tool

# Select component O X
Show only components in toolchain project Show only latest component versions
Configuration component Component description &)
adConv ADC SAR configuration
adc_pal ADC PAL Configuration
ammclib Automotive Math and Motor Control Library
can_pal CAN_PAL Component
cre Cyclic Redundancy Check Driver
cse_config Cryptographic Services Engine Configuration
edma_config Extended Direct Memory Access
eim_config Error Injection Module
enet_config Ethernet Configuration
erm_config Error Reporting Module
fatfs_stack FATFS middleware configuration
fecu_config Fault Collection and Control Unit
flexcan_config FlexCAN Configuration
flexray FLEXRAY Compaonent
flexTimer_ic FTM configuration
flexTimer_mc FTM configuration b
< >

Filter configuration components by name

Type atext string to filter configuration component names in the
search bar.

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

Table 22. Shortcut menu options

Option

Description

Open

Open the configuration component in the Settings Editor.

Open in another view

Duplicates the configuration component in the Settings Editor.

Edit comment

Create/Edit custom notes for the configuration component.

Lock/Unlock editing of component instance

Lock/Unlock the editing of the component instance.

Documentation Display the documentation of the configuration component, if available.
Remove Remove the component from configuration.
NOTE
If the component has any global settings, a dialog
appears prompting you to confirm the removal. If
the component doesn't have any global settings,
the component is deleted after removing the
last instance.
Migrate Migrate the component to a different component type or to a
component with a newer driver version.
Enable/Disable Enable/Disable the configuration component
Move to Choose from available functional groups to move the configuration
component to.
Copy to Choose from available functional groups to copy the configuration

component to.
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5.4.3 Peripherals view

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

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

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

You can enable an instance by selecting the checkbox, or by clicking the switch in the settings editor of the component instance.
Disable a component instance by deselecting it.
Double-click on the second column to open the Settings Editor for the component instance.

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

Table 23. Shortcut menu options

Option Description

Open Open the component instance in the Settings Editor.

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

Add Add a component instance to the peripheral.

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

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

Documentation Display the documentation of the component instance, if available.
Remove Remove the component instance from configuration. If more instances

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

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

Enable/Disable Enable/Disable the component instance.

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

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

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

configured peripherals).

5.4.4 Settings Editor

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

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

« Left-click the component in the Components view to display global settings of the component.
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5.4.4.1 Quick selections

Peripherals Tool

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

~"LPUART general configuration

~'LPUART Configuration
Clock source
Clock source frequency
LPUART baud rate
Parity mode
Data size
Enable MSEB data bits order
MNumber of stop bits
TX FIFO watermark
RX FIFO watermark

RX RTS enable
TX CTS enable

TX CTS source

TX CTS configuration
RX IDLE type

RX IDLE configuration

“Enable TX ‘¢
“Enable RX ‘g

UART_CLK_ROQT - BOARD_BootClockRUN: 4 MHz
4 MHz (BOARD_BootClockRUN)

Preset 115200-N,81 v

115200
Parity disabled
Eight data bit

O

One stop bit

0

1

O
L]
LPUART CTS pin

Sampled at the start
Start counting after a valid start bit

1 idle character
1%
vl

Figure 88. Quick selection example

5.4.4.2 Settings

Following setting types are available in the Settings Editor

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

Enable Rx/Tx interrupt

Figure 89. Boolean setting example

Integer, Float - Integer or float number.

Pricrity 100

Figure 90. Integer/Float setting example

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

Handler name Test

Figure 91. String setting example

* Enumeration — Selection of one item from list of values.
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Interrupt PORTA_IROnN -

Figure 92. Enumeration setting example

» Set - List of values, multiple of them can be selected.

[ R¥ active edge interrupt.

[ Transmission complete interrup

] ] [11dle line interrupt.

Interrupts Configuration i i
[ Noise error flag interrupt.
[ Parity error flag interrupt.

[T TX FIFO overflow interrupt.

Figure 93. Set setting example

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

2C Master configuration
Enables the I2C peripheral at initialization time

Controls the stop hold enable [
Baud rate configuration 100000
Controls the width of the glitch ]

Figure 94. Structure setting example

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

ADC16 channels configuration 4+ | X

Add item by clicking on plus button

Figure 95. Array

The ‘+” button adds a new item at the end of array. To rearrange the position or delete an item, right-click the item and select
one of the following options: Move up, Move down, Move to top, Move to bottom, or Remove. You can also copy-paste an array

from one instance to another by right-clicking the array label and choosing Copy. You can then navigate to another instance
array, right-click the table and choose Paste to add it.

NOTE
System clipboard is not used for this purpose.
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“ADC16 channels configuration 4+ | | x
= Differential... Channeln... Second ch.. Conversio.. Conversio..  Initialize ch...
0 M DP,2»[3].. DM, 2»[4]. [ ] Group 0 []
1 [] SE,2»[3].. MN/A [] Group 0 []
2 [] SE, 16 [3..  N/A [] Group 0 []

Figure 96. Array setting example

* Info — Read-only information for the user.

Figure 97. Array setting example

Resulting input clock frequency 1 kHz

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

5.4.4.3 Settings Editor header

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

Figure 98. Settings Editor header

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

Table 24. Settings Editor header

Header item Description

Description Displays the configuration component title.

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

Mode Displays the required usage for the component instance and influences
available settings. Use the dropdown menu to change the mode
(where applicable).

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

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

Table continues on the next page...
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Table 24. Settings Editor header (continued)

Header item Description

be generated.

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

but prevent its inclusion in the generated code.

Enable/disable component instance switch Use the switch to enable or disable selected component instance. Note that
by disabling the instance, you don’t remove it from the tools configuration,

5.4.5 Documentation view

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

NOTE
Not all components might have this option enabled.

4 Overview [€] Code Preview [ Documentation & = O
v
. . A
Universal Serial Bus (USB)
Universal Serial Bus
USB is a fast bi-directional isochronous low-cost dynamically attachable serial interface
that is an industry standard. It provides a ubiquitous link that can be used across a wide
range of peripheral-to-PC interconnects. USB specification is maintained by the USB
Implementers Forum (USB-IF).
Prerequisites
Your copy of SDK must contain "USB stack” middleware for you to be able to build vour
USB project.
Limitations
Adding this component to the project is only supported in MCUXpresso IDE.
Configuration
A general process of creating a new USB device or USB host follows these steps:
» select the Preset closest to the desired Device role/Host role WV
s frr aarh Simmnrtod interfacres calart tha annranriata Procot and Pratannl
Figure 99. Documentation view
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You can open the Documentation view in several ways:
* In the Peripherals view, right-click the peripheral checkbox and choose Documentation from the list.
+ In the Components view, right-click the component and choose Documentation from the list.
* In the Settings Editor, click the Documentation button next to component name.

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

5.5 SEMC Validation tool

If you are developing hardware with external memory, you can validate the memory settings with the Memory Validation tool. The
tool is available for all SEMC, FlexSPI/NOR, and FCB peripherals and can be used after selecting these peripheral from the list
in the Peripherals view.

Click the Validation button in the Settings Editor to open the Validation view and run validation scenarios for SEMC
memory settings.

NOTE
The Memory Validation tool requires Python 2.7 to run. You must manually install the latest Python 2.7 from
https://www.python.org/downloads and make sure arm-none-eabi-gdb-py starts without error. It's possible that
Windows requires that python27.dll is installed.

Should the settings prove valid, you can click the Sync with DCD button to synchronize the memory settings with the DCD tool.
You need to manually update the existing sdram configuration from the DCD tool with the one generated by clicking Apply to DCD.
Also, if a configuration is not defined in the DCD tool, the configuration generated by clicking Apply to DCD will not work as it is,
and additional configuration will need to be added in the Clocks or Pins tools.

5.5.1 Validation view

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

To run validation tests, do the following:

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

2. Choose a scenario you wish to test in the Scenarios sub-view.
a. To test the Phy configuration:
i. Select Firmware Init > Firmware Init test.
b. To perform a basic memory check by running Write-Read-Compare/Walking Ones/Walking Zeros:
i. Select Operational > Operational tests.
ii. Select Choose Tests.
iii. Select the tests to perform and set the test parameters.
c. Torun stress tests:
i. Select Stress Tests > Stress tests.
ii. Select Choose Tests and set the test parameters.
d. To run diags tests:
i. Select Diags and choose between Diags margin state/Diag Write Margin/Diag Read Margin.
ii. Select Choose Tests and set the test parameters.
3. To start validation, click the Start Validation button.

4. Observe the results in real-time in the Results sub-view.
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5. Inspect the results in the Summary and Logs sub-views.

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

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

5.6 Problems

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

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

2 Interrupt
Interrupt a ADCO_IRGnN
Enable priority initialization ||
Enable custom handler name [
Interrupt Handler full name  ADC16 1_MEW IRQHAMDLER

Figure 100. Error decorators

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

Use hardware trigger :'§: "]

Figure 101. Quick fix 1

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

lF_SYNC pin 0 YN 4o .
Signal 10 of the channel 13 of the peripheral FLEXIO1 is not routed. > Show 'Routing Details’ for BOARD _InitPins function

Show 'Routing Details’ for BOARD_InitDEBUG_UARTPIns function

Tx data shifte
Rx data shifter 2
BCLK timer 0

Fix in Pins-BOARD_InitPins >
Fix in Pins-BOARD_InitDEBUG_UARTPins b
F_SYNC timer 1 v

Figure 102. Quick fix 2

5.7 Code generation

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

Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.

The Peripherals tool produces the following C files:
* peripherals.c
« peripherals.h
NOTE

For multicore processors the peripherals.c/.h are generated for each core, containing functional groups associated
with that core. This can be configured in functional group properties.
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NOTE
Some components, such as the USB or FT()BXSPL may generate additional output files.
These files contain initialization code for peripherals produced by selected configuration components including:
» Constants and functions declaration in header file.
* Initialized configuration structures variables (constants).
» Global variables for the user application that are used in the initialization. For example, handles and buffers.
* Initialization function for each configuration component.

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

» Default initialization function containing call to the function initializing the selected functional group of peripherals.
NOTE

The prefixes of the global definitions (defines, constants, variables and functions) can be configured in the
Properties of the functional group.
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4 Overview [c] Code Preview 2 = B

peripherals_crc_1...|peripherals_crc_z... peripherals_edma_...| peripherals_eim_c... i’

QQapl~

f****************************************************************************:A

* This file was generated by the 532 Configuration Tools. Any manual edits m:

* will be overwritten if the respective 532 Configuration Tools is used to up
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

/* clang-format off */
j* TEXT BELDN IS USED AS SETTING FDR TDDLS R R R R R R R R R R R R R e R
I'1GlobalInfo
product: Peripherals v6.@
processor: 532V234
package id: 532V234 621
mcu_data: s32sdk_s32v23x _rtm_ 160
processor_version: ©.0.0
functionalGroups:
- name: BOARD InitPeripherals
called from default init: true
selectedCore: cored
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TQOQLS ##®sssss:
/* clang-format on */

j****************************************************************************:

* Included files

2 TR o R R R S R R R R R R R R R R R R R R R R R R R R R R R R R OO R R R R R R R R R R R R R

#include "peripherals crc_1.h"

j****************************************************************************:

* ¢rc_1 initialization code

R R R R R R N N R R R R R N R R R R R N R R R R R R R RN R
/* clang-format off test*/

j* TEXT BELDN IS USED AS SETTING FDR TDDLS R R RN R R RN R

Tt anecns

>

Figure 103. Code Preview
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Chapter 6
Device Configuration Tool

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

B8 *Device Configuration - IMXRT1050-EVKB mex (MIMXRT 105210008, Cortex-M7F) - X
File Edit Tools Device Configuration Views Help

A i & n ¢ O
il Device Configuration Data (DCD) © © outputFormat: | Carray v | = O @ Overview 2 [2) Code Preview [ Registers =&

Group Step Command Address Value(s) / Mask(s) Size Poll Comment ~ Configuration - General Info

= New empty group 1 ~  Configuration - HW Info

! Write - value CCMLCCGRO s 4 Processor: MIMXRT1052x00@
=N 2
e emPY group Part number: MIMXRT10520VL68
1 Write - set bits CCM_ANALOG_MISC0_TOG 520 4
B Nop Core: Cortex-M7F
3 Write - value IOMUXC_CSI_DATA02_SELECT_INPUT 1 4 Board: IMXRT1050-EVKB

SDK Version: ksdk2_0
v Project

~  Device Configuration

Configures Device Configuration Data (DCD) contained
in the program image that the Boot ROM cade
interprets to set up various on-chip peripherals prior
the program launch,

~ Generated code
board\dcd.c
board\dcdh

A Other tools
@ a (o] @ a

& Problems 22 Y=o
type filter text
Level Issue Origin

& Warning 'Value(s) / Mask(s)" configur.. DCDx: New empty grou|
i Informat No toolchain project detect..

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

Figure 104. Device Configuration tool

6.1 Device Configuration Data (DCD) view

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

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

6.1.1 Device Configuration Data (DCD) view actions

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

+ Create a new command group - Right-click the table and choose Add Group from the context menu.

* Re/Name a command group - Left-click the command group cell and enter the required name.

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

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

Expand all command groups - Right-click the table and choose Expand All Groups from the context menu.
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+ Add a command to a group - Right-click the table and choose Add Command from the context menu. Alternatively, click the
Add Command button in the tool's toolbar.
» Specify command type - Left-click the row's Command cell and choose from the dropdown menu.
« Specify register address for a command - Left-click the row's Address cell and choose from the dropdown menu.

+ Specify a value or a mask for a command - Left-click the row's Value(s) / Mask(s) cell to open the mask window. Enter the
value into the field and select OK. Alternatively, select Cancel to cancel the operation, or Reset to reset the value.

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

Resulting masks:

Set-masks: DEC. 0

HEX: 0x00

BIN: 0b00000000000000000000000000000000
Clear-masks: DEC: 4294967295

HEX: OxFFFFFFFF

BIN: 0Ob11111111111111111111111111111 117

Reset OK Cancel

Figure 105. Mask

 Specify the size of write/read data for a command - Left-click the row's Size cell and choose from the dropdown menu.
» Specify the number of polls of a command - Left-click the row's Poll cell and enter the required value.
+ Add a comment to a command - Left-click the row's Comment cell.

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

» Cut a command - Right-click the command row and choose Cut from the context menu.
» Copy a command - Right-click the command row and choose Copy from the context menu.

» Paste a command - Right-click the command row and choose Paste from the context menu.

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

Basic cell selection shortcuts are applicable.

» Select additional commands - Ctrl+Left-click the command row.
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6.2 Code generation

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

Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.

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

* ded.c

+ dcd.h
The code in a binary format is generated in a single file:

» dcd.bin

To change the code format, choose the required option from the dropdown menu in the Device Configuration Data (DCD) view.

4 Overview | [c] Code Preview 52 |[If] Registers = d
ded.c|dedh| QQuw bz~

1;’#*C*'#########*#################*########################################= ~

2 * This file was generated by the MCUXpresso Config Tools. Any manual ed:
3 * will be overwritten if the respective MCUXpresso Config Tools is used
A AR R R R R R R kR R R R R R R s R R R R R R s R R R e R R R s R R R e R R e R R R R R R R R ek R R R R i R R R
5

6 #include "dcd.h"

7

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

O #ifndef FSL_COMPONENT_ID
10 #define FSL_COMPONENT_ID "platform.drivers.xip_board"
11 #endif
12

13 #if defined(XIP_BOOT_HEADER_ENABLE) && (XIP_BOOT_HEADER_ENABLE == 1)

14 #if defined(XIP_BOOT_HEADER DCD_ENABLE) && (XIP_BOOT HEADER_DCD ENABLE =:
15#if defined(_CC_ARM) || defined(__ARMCC_VERSION) || defined( GNUC_ )
16 __attribute__ ((section(".boot_hdr.dcd_data")))

17 #elif defined(_ICCARM )

18 #pragma location = ".boot_hdr.dcd_data"

19 #endif

20

21 /% TEXT BELOW IS USED AS SETTING FOR TOQLS F#Fsssmfssrmihfssimitssris
22 11GlobalInfo

23 product: DCDx V2.0

24 processor: MIMXRT1052xxxxB

25package_id: MIMXRT1052DVL6B

26mcu_data: ksdk2_ @

27 processor_version: 6.0.1

28board: IMXRT1858-EVKB

29 output_format: c_array

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

Figure 106. Code Preview
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Chapter 7
Trusted Execution Environment Tool

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

You can set security policies of different parts of your application in the Security Access Configuration and its sub-views, and
review these policies in the Memory Atftribution Map, Access Overview. and Domains Overview views. Use the User Memory
Regions view to create a convenient overview of memory regions and their security levels.

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

NOTE
In order for your configuration to come into effect, make sure you have enabled the relevant enable secure check

option in the Miscellaneous sub-view of the Security Access Configuration view.

(38 +TEE - LPCSSS 14.mex (LPCS5S14, Cortex-M33)
File Edit Tools TEE Views Help

# 8
£ User Memory Regions 3%

iy

= O I§ Memory Attribution Map 52 | ¥ Access Overview

User Memory Regions @ Core 0| Other Masters!

D | Address | size End Address | Name Security Level | Description | Filter access for Master Core 0 Data ~ | ®] security mode:| Ns-User v

Show Details [7] Merged SAU+IDAU 7] Show Code 7] Show Data [] Show Peripherals

SAU+IDAU MPC/PPC  Resulting Security Level

0x3001_3FFF
USB SRAM (alias) [ s NS-User 8 0x3001_0000
0x3000_BFFF
RAM 1 (alias) S NS-User ° 0x3000_8000
R0 s . NeUer . 8x2000_7FFF
6x3000_0000
0x2001_3FFF
USB SRAM NS NS-User NS 0x2001_0000
0x2000_BFFF
RAM 1 NS e NS x2000_8000
o e s 6x2000_7FFF
6x2000_0000
x1400_3FFF
SRAM X (alias) s NS-User S 0x1400_0008
x1301_FFFF

Boot-ROM (alias) s NS-User s
0x1300_0000
0x1001_FFFF

FLASH (alias) s Ns-User $
6x1000_0000
0x0400_3FFF
SRAM X NS NS-User e 0x0400_0000
0x0301_FFFF

Boot-ROM NS NS-User NS
0x0300_0000
6x0001_FFFF

PROGRAM FLASH NS NS-User Ns.
6x0000_0000

< O A Ovenview 5 =0
v Configuration - General Info
~ Configuration - HW Info
Processor. LPC55514
Part number: LPC5551418D100
Core: Cortex-M33
SDK Version: ksdk2_0
v Project
~ TEE
Configures access policies for memory areas and
peripherals helping to protect and isolate sensitive
parts of application.
(o)
~ Generated code
~ Other tools
@ a @ a @ a
A Problems 3¢ Y-0o

[ype fitter text |

Level Resource Issue

i Informat Project No toolchain project de

> < >

A98Mof2aM [T

Figure 107. TEE tool user interface (SAU+IDAU)
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ece
£ A B Update Code +i I

18 ser Memory Regions 52 | ¥ Security Access Configuration

Useremary Regions | @) €3]

D |addess |size End Address | Name =
Regon T 0+2022.0000 0x2.0000  0x2023.FFFE RAM g

Region-2 043000.0000 0x100.0000 _ O<3OFF.FFFF BOARDLFLASH M
agion 3" 048000.0000  04300,0000  OxB2FE FFFE  SDRAM 7 Dol
Regon 4 048300.0000 0x100.0000 _ OxBSFF.FFFF NCACHE.REGION M Domal

MIMXRT1176x000¢
MIMXRT1176DVMAA
Cortex-M7F

2.0

Show Peripherals [ Show External

Resulting Access.

semc

0x8400_0000
@xB3FF_FFFF

RW RW RW NCACHE_REGION

0x8300_0000
@xB2FF_FFFF

RW RW RW SDRAM

0x8000_0000
@x7FFF_FFFF

0x6200_0000

FlexsPi2 @x61FF_FFFF

0x6000_1000
0X6000_0FFF
0x6000_0000
OX3FFF_FFFF

A\ Problems 53 N|=o
Zesil 0x3100_0000
st Level ~ Resource Issue

i Information Project No toolchain project detect
BOARD_FLASH

0x3000_0000
0x203F_FFFF

Figure 108. TEE tool user interface (RDC)

7.1 AHB with security extension-enabled devices
The features and appearance of the TEE tool are based on the security model of the loaded device.
This section describes the features and appearance of the tool for devices with ARM TrustZone and AHB with security extension
Currently, following devices of this type are supported:
» LPC55Sxx
— LPC55S69, LPC55S66
— LPC55S16, LPC55S14
— LPC55S06, LPC55S04
¢ RT6xx, RT5xx
— MIMXRT685S, MIMXRT633S
— MIMXRT595S, MIMXRT555S, MIMXRT533S

NOTE
Pre-production only.

7.1.1 User Memory Regions view

In the User Memory Regions view, you can create and maintain a high-level configuration of memory regions and their security
levels. You can create the regions, name them, specify their address, size, security level, and provide them with a description. You
can then fix any errors in the settings with the help of the Problems view.

Create a new memory region by clicking the Add new memory region button in the view's header.

Enter/change the memory region's parameters by clicking the row's cells. In the Security Level column, you have these options
to choose from:
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.

NS-User - Non-secure user

* NS-Priv - Non-secure privileged

+ S-User - Secure user

* S-Priv - Secure privileged

* NSC-User - Non-secure callable user

* NSC-Priv - Non-secure callable privileged
* Any

Errors in configuration are highlighted by a red icon in the relevant cell. In the case the issue is easily fixed, you can right-click the
cell to display a dropdown list of offered solutions.

Remove the memory region by selecting the table row and clicking the Remove selected memory region(s) button in the
view's header.
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& User Memory Regions & | ¥ Security access configuration

User Memory Regions & €3

ID Address Size End address Name Security Level Description
Region_1 0x00000000 0x00000001 0x00000000 Region_1 Any

Region 2 0x00000003 Ox00000001 0x00000003 Region_2 Any

Figure 109. User Memory Regions
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B8 User Memory Regions 52 ¥ Security access configuration g T O

User Memory Regions &

ID Address Size End address MName Security Level Description

R. 0x1000.. Ox0.. Ox1000FFFF  Secur.. S-Priv
R. 0x3000.. Ox0.. Ox30007FFF  Secur.. S-Priv
R. 0x0001.. 0x0.. © 0x0007.. MNon-. NS-User Privilege c...
R. 0x2000.. Ox0.. Ox20032FFF Mon-.. MNS5-User Privilege c...

Figure 110. User Memory Regions

You can import memory region configuration from other IDE projects by clicking the Import memory regions configuration from the
IDE project(s) button in the view toolbar. Select the project you want from the list to import its memory regions settings into your

current project.

NOTE
After the import, you might have to correct some of the security levels manually.
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38 select Project O >

Select associated secure and non-secure projects

|pcxpresso55s69_secure_gpio_s

Overwrite existing regions

@' 0K Cancel

Figure 111. Select Project

7.1.2 Security Access Configuration view

In the Security Access Configuration view, you can configure your application's security policies in a number of ways. See the
following sections for more details.

7.1.21 SAU
In the SAU sub-view, you can enable and configure SAU (Security attribution unit).

When enabled, you can set up SAU memory regions, specify their start and size or end address, and specify their security level.
SAU automatically sets the entire memory space to a secure severity level when disabled. It also sets the entire memory space
to a secure security level when enabled but without set memory regions.

You can choose between two security levels:
* NS - Non-secure
* NSC - Non-secure callable

Alternatively, you can set all the SAU memory regions to non-secure security level by selecting the All Non-Secure.

NOTE
This option is only available when SAU is disabled.

You can also decide to generate code even for disabled memory regions by selecting the option Generate sources for
disabled regions.
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f& User Memory Regions Y%7 Security Access Configuration &2 = O

SAU| Interrupts | MPC| Masters/Slaves | Pins | Miscellaneous
Opti

All Non-Secure [ Generate sources for disabled regions

SAU Memary Regions

L ‘ Enable | Address Size End Address Security Level
0 M 0x0000_0000  0x1000.0000  OxOFFF_FFFF NS
1 M 0x2000.0000  0xDO00_0000  OXEFFF_FFFF NS

[

[

[

[

[

[

Figure 112. SAU/IDAU

7.1.2.2 Interrupts

In the Interrupts sub-view, you can set security designation for device's peripheral interrupts. In case that the processor contains
more than a single core or processing unit, additional Handling by Core tables might appear. In these tables, you can specify if
the interrupts coming from the peripheral can be handled by the core or processing unit.

Allinterrupts are set to Secure by default. If you want to change the interrupt source's security designation, left-click the Secure cell
of the interrupt and choose from the dropdown menu. Alternatively, right-click the interrupt's Name cell and choose the security
designation from the context menu. To select multiple entries, use the Ctrl+Left-click shortcut, then right-click the selected area
for the context menu.
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[8 User Memory Regions ¥ Security Access Configuration 2 = i
SAU |Interrupts | MPC| Masters/Slaves | Pins | Miscellaneous

Interrupt security configuration

Mame Interrupt security configuration &
ADC Secure
CANO interrupt 0 Secure
CANO interrupt 1 Secure
Flexcomm interface 0 Secure
Flexcomm interface 1 Secure
Flexcomm interface 2 Secure
Flexcomm interface 3 Secure
Flexcomm interface 4 Secure
Flexcomm interface 5 Secure
Flexcomm interface 6 Secure
Flexcomm interface 7 Secure
Flexcomm interface 8 Secure
GPIO group 0 Secure
GPIO group 1 Secure
Micro Tick timer Secure
Multi-Rate timer Secure
05 event timer and OS5 event wake up Secure
Pin interrupt 0 or pattern match engine slice 0 Secure
Pin interrupt 1 or pattern match engine slice 1 Secure
Pin interrupt 2 or pattern match engine slice 2 Secure
Pin interrupt 3 or pattern match engine slice 3 Secure

Figure 113. Interrupts

7.1.2.3 Secure/Non-secure MPU

In the Secure MPU and Non-secure MPU sub-views, you can enable and configure MPU (Memory Protection Unit). You can
create regions, specify their address, size, and other parameters. Use the Secure MPU sub-view for the configuration of the
secure, and Non-secure MPU for the configuration of the non-secure security level.
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I8 User Memory Regions ¥F Security Access Configuration &2 = o
“SAU | Secure MPU | Non-secure MPU|Interrupts‘ MPC‘ MastersfSIaves‘ Pins‘ Miscellaneous

Options
U [ Enable MPU during HardFault and NMI handlers
[ Enable privileged software access to the default memory map

[ ] Generate sources for disabled regions

MPU Memaory Attributes

Index ID Memory Type Device Attributes
0 0 Device nGnRE
1 1 Device nGnRE
2 2 Device nGnRE
3 3 Device nGnRE
4 4 Device nGnRE
5 5 Device nGnRE
6 6 Device nGnRE
7 7 Device nGnRE

MPU Memory Regions

Index | Enable |Address | Size | End Address | Exec | Permissions | Privileges | Sha
0 A 0x0000_0000 0x20 0x0000_001F [] RW Privonly  No
1 L] 0x0000_0000 0x20 0x0000_001F [] RW Privonly  No
2 L] 0x0000_0000 0x20 0x0000_001F [  RW Priv on NC

L] 2 001F ] Rw Priv C
4 L] 2 001F [ R Priv C
O «0000_0000  Ox2 001F [ R Priv o C
5 O «0000_0000  Ox2 001F [ R Priv o C
7 L] «0000_000C 2 001F [ R Priv o C
< >

Figure 114. MPU

MPU is disabled by default and must be enabled by selecting the Enable MPU option.

NOTE
Not every device supports MPU.
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Use the MPU Memory Attributes table to name and configure MPU memory attribute sets. Click the cells of the Memory Type and
Device Attributes columns to display the available choices.
Use the MPU Memory Regions table to enable and configure MPU memory regions.
1. Enable the region.
Specify the Address.
Specify either the Size or the End Address.
Set the Exec option if you want the region to be able to run code.

Set the Permissions (Read Only or Read/Write).

S

Set the Privileges.

NOTE
Privileged access can be set by default for all memory regions not handled by MPU by selecting the Enable
privileged software access to the default memory map option.

7. Set the Shareability, or the caching options.

oo}

. Allocate one of the sets from the MPU Memory Attributes table in Mem.Attr.. Sets can be allocated to more than one region.

71.24 MPC

In the MPC (Memory Protection Checker) sub-view, you can set security policies on entire memory sectors as defined by
physical addresses.

Set the memory sector security level by left-clicking the relevant cell in the Security level column and choosing from the dropdown
list. Alternatively, you can right-click the relevant cell in the Sector column and choose the security level from the context menu.
To select multiple entries, use the Ctri+Left-click shortcut, then right-click the selected area for the context menu.

You have four security levels to choose from, in ascending order of security:
* NS-User - Non-secure user
* NS-Priv - Non-secure privileged
» S-User - Secure user

» S-Priv - Secure privileged
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& User Memory Regions %7 Security access configuration 52

“ SAU|MPC| Masters/Slaves | Interrupts | Pins | Miscellaneous

MPC Sectors

Sector

| Security Level

- FLASH: ©x00000000 - Ox@0@9FFFF (@x1000e00@ - ©x10@9FFFF)

)

Ox00000000 - OxBOBOTFFF (0x10000000 - Ox10687FFF) N5-User
Ox00008000 - OxBOBOFFFF (0x10008000 - Ox10BOFFFF) N5-User
Ox00010000 - OxBOO17FFF (0x10010000 - Ox10017FFF) N5-User
Ox00018000 - OxBOOL1FFFF (0x10018000 - Ox1001FFFF) N5-User
Ox00020000 - OxBOB27FFF (0x10020000 - Ox10027FFF) N5-User
Ox00028000 - OxBOO2FFFF (0x10028000 - Ox1062FFFF) N5-User
Ox00030000 - OxBOB37FFF (0x10030000 - 0x10637FFF) N5-User
Ox00038000 - OxBOB3FFFF (0x10038000 - Ox10G3FFFF) N5-User
Ox00040000 - OxBOB4ATFFF (0x10040000 - Ox10047FFF) N5-User
Ox00048000 - OxBOBAFFFF (0x10048000 - Ox1004FFFF) N5-User
Ox00050000 - OxBOB57FFF (0x100560000 - 0x10657FFF) N5-User
Ox00058000 - OxBOBS5FFFF (0x10058000 - Ox1065FFFF) N5-User
Ox00060000 - OxBOB6TFFF (0x10060000 - Bx10067FFF) N5-User
Ox00068000 - OxBOB6FFFF (0x10068000 - Ox10B6FFFF) N5-User
Ox00070000 - OxBOB77FFF (0x10070000 - Ox10677FFF) N5-User
Ox00078000 - OxBOB7FFFF (0x10078000 - Ox1007FFFF) N5-User
Ox00080000 - OxBOB8TFFF (0x10080000 - Ox10B87FFF) N5-User
Ox00088000 - OxBOBSFFFF (0x10088000 - Ox10B8FFFF) N5-User
Ox00000000 - OxBOBO9TFFF (0x10090000 - Bx10697FFF) N5-User
Ox00008000 - OxBOBOFFFF (0x10098000 - Ox10B9FFFF) N5-User
- Boot ROM: ©x03000000 - ©x0301FFFF (@x13000080 - Ox1301FFFF)
Ox0300A000 - OxB30OAFFF (Ox1300A000 - Ox1360AFFF) N5-User
Ox0300BOBG - OxB30OBFFF (©x1300BOGO - Ox136GBFFF) N5-User
Ox0300C000 - OxB30OCFFF (0x1300C000 - Bx1368CFFF) N5-User
0x0300D000 - OxB30ODFFF (©x1300D000 - Bx1366DFFF) N5-User
Ox0300EQB0 - OxB3OOEFFF (Ox1300EG0O - Ox130GEFFF) N5-User
Ox0300F000 - OxB30OFFFF (Ox1300F000 - Bx1360FFFF) N5-User
Ox0301A000 - OxB301AFFF (©x1301A000 - Ox1301AFFF) N5-User
0x0301B000 - OxB301BFFF (©x1301BO0O - Ox1301BFFF) N5-User
Ox0301C000 - OxB301CFFF (©x1301C080 - Bx1301CFFF) N5-User
0x0301D000 - OxB301DFFF (0x1301Deee - Bx1361DFFF) N5-User
Ox0301E000 - OxB301EFFF (Ox1301EG00 - Ox1301EFFF) N5-User v

Figure 115. MPC

7.1.2.5 Masters/Slaves
In the Masters/Slaves sub-view, you can configure security levels for bus masters and slaves.

Set the bus master/slave security level by left-clicking the relevant cell in the Security level column and choosing from the
dropdown list. Alternatively, you can right-click the relevant cell in the Master and Slave column and choose from the security
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level from the context menu. To select multiple entries, use the Ctri+Left-click shortcut, then right-click the selected area for the
context menu.

You have four security levels to choose from, in ascending order of security:
+ NS-User - Non-secure user
* NS-Priv - Non-secure privileged
+ S-User - Secure user
* S-Priv - Secure privileged
You can further specify the interrelation between master and slave security levels by selecting the following options:

+ Simple Master in Strict Mode - Select to allow simple bus master to read and write on same level only. De-select to allow to
read and write on same and lower level.

» Smart Master in Strict Mode - Select to allow smart bus master to execute, read, and write to memory at same level only.
De-select to allow to execute on same level only, read and write on same and lower level.

NOTE
Instruction-type bus master security level must be equal to bus slave security level. Data and others security level
must be equal or higher than bus slave security level.
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& User Memory Regions %7 Security Access Configuration &2 = O

Options
Simple Master in Strict Mode
Smart Master in Strict Mode

Master Security level Slave | Se..vel ‘ &
-1 Simple master ADCO MNS-User
CANFD NS-User AHB_SECURE_CTRL NS-User
DMAQ NS-User ANACTRL NS-User
DMAT MNS5-User CANG MNS5-User
HASHCRYPT NS-User CASPER NS-User
USBFSD NS-User CRC_ENGINE NS-User
USBFSH NS-User CTIMER® NS-User
CTIMER1 NS-User
CTIMER2 NS-User
CTIMER3 NS-User
CTIMER4 NS-User
DBGMAILBOX NS-User
DMAB MNS5-User
DMAL MNS5-User
FLASH NS-User
FLEXCOMM® NS-User
FLEXCOMM1 NS-User
FLEXCOMM2 NS-User
FLEXCOMM3 NS-User
FLEXCOMMA NS-User
FLEXCOMMS NS-User
FLEXCOMMB NS-User
FLEXCOMM7 NS-User
GINT® NS-User
GINT1 NS-User
GPIO MNS5-User
HASHCRYPT NS-User
INPUTMUX NS-User
TOCON NS-User
MRT® MNS5-User

NSTTMER MS-llcar ¥

Figure 116. Masters/Slaves

7.1.2.6 Pins
In the Pins sub-view, you can specify if the reading GPIO state is allowed or denied.

All pins' reading GPIO state is set to Allow by default. If you want to change the pins reading GPIO state, left-click the Reading
GPIO state cell of the pin and choose from the dropdown menu. Alternatively, right-click the pin's Name cell and choose the
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reading GPIO state from the context menu. To select multiple entries, use the Ctrl+Left-click shortcut, then right-click the selected
area for the context menu.

[8 User Memory Regions ¥ Security access configuration 2 - 0
* SAU|MPC|MastersfSIaves|Interrupt5 Pins Miscellane0u5|

Reading GPIO state =

Name | Reading GPIO state &

=l General purpose input/output port 0
Pin0 Allow
Pin 1 Allow
Pin 2 - [81] UB[11]/FC3_SPI_MISO Allow
Pin 3 Allow
Pin 4 Allow
Pin 5 -[88] S1/1M10[11/U3[12]/P17[8]/PT[71/UT1[4]/P0O_5- Allow
Ping Allow
Pin7 Allow
Pin 8 Allow
Pin9 Allow
Pin 10 Allow
Pin 11 Allow
Pin 12 Allow
Pin 13 Allow
Pin 14 Allow
Pin 15 Allow
Pin 16 Allow
Pin 17 Allow
Pin 18 Allow
Pin 19 Allow
Pin 20 Allow
Pin 21 Allow
Pin 22 Allow
Pin 23 Allow
Pin 24 Allow
Pin 25 Allow
Pin 26 Allow
Pin 27 Allow
Pin 28 Allow
Pin 29 Allow
Pin 30 Allow
Pin 31 Allow v

Figure 117. Pins
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7.1.2.7 Miscellaneous

In the Miscellaneous sub-view, you can set various configuration options. The list of these options depends on processor data,
and varies greatly. All the options influence your register settings, and can be inspected in the Register view. Only some of the
options directly influence configuration you have made in the Security Access Configuration view. Point your cursor over individual
options to display a tooltip explaining the function of each option.

ﬂﬂ User Memory Regions 0 Security Access Configuration &3 e
RDC | M7 Domain | M4 Domain | Miscellaneous
[ ] Use legacy source names
# M7 Domain
Global Configuration Lock | Lock disabled, registers can be written by any domain v
Enable Global Valid Access Control

Enable Global Valid MDAC

4 M4 Domain
Global Configuration Lock | Lock disabled, registers can be written by any domain v
Enable Global Valid Access Control

Enable Global Valid MDAC

Figure 118. Miscellanous (RDC)

7.1.3 Memory attribution map

In the Memory attribution map, you can view security levels set for memory regions. This view is read-only.

7.1.3.1 Core0

In the Core 0 sub-view, you can review security levels set for Core 0 to the code, data, and peripherals memory regions. The table
is read-only.

The Access by Master table displays MSW or SAU+IDAU, MPC (Memory Protection Checker) security level, and Resulting
Security Level status of listed code, data, and peripherals memory regions, alongside their physical addresses.

To set the display options, do the following:
1. Click the Filter access for checkbox to enable filtering options.
2. Select the master security access you want to review by choosing from the Master dropdown menu.

3. Optionally, set the security level of the selected master by choosing from the Security mode dropdown menu. This setting
has no effect on the configuration.

4. Optionally, customize the output by de-selecting the Show details and Merged SAU+IDAU options.
5. Optionally, filter displayed memory regions in the Filter area.
Point your cursor over the color-coded cells to display a tooltip with information about the security level combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.
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I Memory Attribution Map 23] % Access Overview

Core 0| Other Masters‘
L]

Show Details [v] Merged SAU+IDAU [v] Show Code Show Data [_| Show Peripherals

USE SRAM (alias)

RAM 1 (alias)

RAM 0O (alias)

USBE SRAM

RAM 1

RAM O

SRAM X (alias)

Boot-ROM (alias)

FLASH (alias)

SRAM X

Boot-ROM

PROGRAM FLASH

SAU+IDAU MPC/PPC Resulting Security Level

Bx3001_3FFF
Bx3001_ooaa
0x3000_BFFF

Bx3000_8saae
Bx3000_J7FFF

0x3000_0000
0x2001_3FFF
0x2001_0000
0x2000_BFFF

Bx2000_goaa
0x2000_7FFF

0x2000_ 0000
0x1400_3FFF
0x1400_0000
0x1301 FFFF

Bx1300_oooe
Bx1081_FFFF

0x1000_0000
0x0400_ 3FFF
0x0400_0000
0x0301_FFFF

0x0300_0000
0x0001_FFFF

xBee0_oooe

Figure 119. Core 0

7.1.3.2 Other masters

In the Other Masters sub-view, you can review security attributes of memory in relation to access rights by master other than Core

0. The table is read-only.

To set the display options, do the following:

MCUXpresso Config Tools User's Guide (IDE), Rev. 0,

1/2021

User's Guide

98/136




NXP Semiconductors

1.
2.
3.
4.

Trusted Execution Environment Tool

Click the Filter access for checkbox to enable filtering options.
Select the master type security access you want to review by choosing from the Master dropdown menu.

Optionally, customize the output by de-selecting the Show Details, Show Code, Show Data, and Show Peripherals options.

Optionally, filter displayed memory regions in the Filter area.

Point your cursor over the color-coded fields to display a tooltip with information about the security level combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021

User's Guide 99/136



NXP Semiconductors

Trusted Execution Environment Tool

Core 0| Other Masters

I Memory Attribution Map 23] % Access Overview

[«] Show Details . Merged SAU=IDAU [] Show Code [v]Show Data [ ] Show Peripherals

USE SRAM (alias}

RAM 1 (alias}

RAM O (alias}

USBE SRAM

RAM 1

RAM O

SRAM X (alias)

Boot-ROM (alias)

FLASH (alias)

SRAM X

Boot-ROM

PROGRAM FLASH

MPC/PPC Resulting Security Level

Ox3001_3FFF
9x3001_0000
@x30800_BFFF

@x3000_800a
Ox3000_7FFF

0x3000_0000
0x2001_3FFF
0x2001_0000
0x2000 BFFF

9x2000_8000
Ax20800_7FFF

0x2000_ 0000
0x1400_3FFF
0x1400_0000
0x1301 FFFF

@x1300_ooes
Ox1001_FFFF

0x1000_0000
0x0400 3FFF
0x0400_0000
0x0301_FFFF

0x@300_0000
0x0001_FFFF

dx00e0_ooes

Figure 120. Other masters

7.1.4 Access Overview

In Access Overview, you can review security policies you have set in Security Access Configuration view.

The vertical axis displays all masters, divided into color-coded groups by their security settings.
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The horizontal axis displays memory ranges and slave buses/peripherals.

Point your cursor at an entry to display a tooltip with information about the entry.

Trusted Execution Environment Tool

You can group the displayed information by security or by masters by using the button on the righ-hand side of the toolbar.

[nnl

I Memory Attribution Map (‘? Access Overview E’d # v = 0O
NS-User | Ns-priv | s-User [s-priv | A

g ]

=] =

HE 3 HE

ola|a -S| 2|3 P =

AR AR o o

Slave 5 8 8 S|a8|T|8|38 3 3

E| Memory

= PROGRAM FLASH

-/ Boot-ROM

= SRAM X

='RAM 0

=RAM 1

= USB SRAM

= Peripherals
ADCO
AHB_SECURE_CTRL
ANACTRL
CANO
CASPER
CRC_ENGINE
CTIMERO
CTIMER1
CTIMER2
CTIMER3
CTIMER4
DBGMAILBOX
DMAQ
DMA1
FLASH
FLEXCOMMO

[ Nl T IYL

0x2000_0000 - 0x2000_7FFF (0x3000_0000 - 0x3000_7FFF) « & - v
0x2000_8000 - 0x2000_BFFF (0x3000_8000 - Ox3000_BFFF) & & - v

0x2001_0000 - 0x2001_3FFF (0x3001_0000 - 0x3001_3FFF) « - v

LSRN
Y
<

AN

133838388888883888383

a v nfa v
Wa v nfa v

1333833888838888383

(S NI NI S U NI S U U U NI O NI U N
(S NI NI S UL 1L S U S N N S S U S SR X

13838338888388383
(S NI S R N U U UL U U U U SR R N
1383833888888 883

Figure 121. Access Overview

0x0000_0000 - 0x0001_FFFF (0x1000_0000 - 0x1001_FFFF) nfal & & « « « hmana @&« &
0x0300_0000 - 0x0301_FFFF (0x1300_0000 - 0x1301_FFFF) [nfal & ¢ « « « a0 v | & 10
0x0400_0000 - 0x0400_3FFF (0x1400_0000 - 0x14003FFF) @ (& & & ¥ v v v & v s
v v v Wi v Wal
v ¥ v nfa s nfa
v ¥ na v wa v wa

Wa v n/a v na < nfa
Wa v/ n/a v nfa /s

7.1.5 Code generation

If the settings are correct and no error is reported, the code generation engine instantly re-generates the source code. You can
view the resulting code the Code Preview view of the Trusted Execution Environment tool.
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Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.

Some AHB with security extension-enabled devices support ROM preset as well as C code. You can choose to have the code
generated in the ROM preset by selecting the option in the Miscellaneous sub-view.

7.2 RDC-enabled devices
The features and appearance of the TEE tool are based on the security model of the loaded device.

This section describes the features and appearance of the tool devices with enabled RDC (Resource Domain Controller) and
XRDC2 (eXtended Resource Controller 2).

Currently, following devices of this type are supported:
+ RT1170
— Dual core (Cortex-M7 + Cortex-M4): MIMXRT1176, MIMXRT 1175, MIMXRT1173
— Single core only (Cortex-M7): MIMXRT1172, MIMXRT1171

7.2.1 User Memory Regions view

In the User Memory Regions view, you can create and maintain a high-level configuration of memory regions and their access
templates. You can create the regions, name them, specify their address, size, security level, and provide them with a description.
You can then fix any errors in the settings with the help of the Problems view.

ﬁg User Memory Regions 23 0 Security Access Configuration = 3

User Memory Regions 0 Q

ID | Address | Size End Address | Name Access Description
Region_1 0x2022_0000 0Ox2_0000 0x2023_FFFF RAM M7 Domain/Domai...omain Q:R for S

Region_2 0x3000_0000 O0x100_0000 Ox30FF_FFFF BOARD_FLASH M7 Domain/Domai...omain 1:R for S

Region_3 0x8000_0000 0x300_0000 Ox82FF FFFF SDRAM M7 Domain/Domai...ain/Domain O:All

Region_4 0x8300_0000 0x100_0000 Ox83FF_FFFF NCACHE_REGION M7 Domain/Domai...ain/Domain O:All

Figure 122. User Memory Regions

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

Modify the access policy of memory regions by clicking the cell in the Access column. This action opens the Access
templates dialog.

Errors in configuration are highlighted by a red icon in the relevant cell. In the case the issue is easily fixed, you can right-click the
cell to display a dropdown list of offered solutions.

Remove the memory region by selecting the table row and clicking the Remove selected memory region(s) button in the view's
header.

7.2.1.1 Access templates

In the Access templates dialog, you can modify access templates for device domains. The dialog displays the device RDC
domains, as well as all user-created XRDC2 domains.
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NOTE
Make sure to first specify the number of domains in the M4 Domain/M7 Domain > Domains.

x X
M7 Domain =
Domain 0 |
Access Template |
Rfors
M4 Domain S|

Domain 0 |

Access Template
RW for S, R for NS-Priv

Figure 123. Access template

Select access template by clicking the topmost cell of domain column to open a dropdown list containing all options.

Once you have selected access templates for all domains, click OK to return to the User Memory Regions view.

7.2.2 Security Access Configuration view

In the Security Access Configuration view, you can configure your application's security policies in a number of ways. See the
following sections for more details.

7.2.21 RDC

In the RDC sub-view, you can assign masters to domains and specify access rules for slaves for each domain.

7.2.2.1.1 RDC Masters

In the RDC Masters sub-view, you can view available bus masters, allocate them to available domains (cores), and lock/unlock
the allocation.
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ﬂg User Memory Regions 0 Security Access Configuration £3 = B

RDC | M7 Domain | M4 Domain | Miscellaneous
Masters | Memory Regions | Peripherals

o
o

Masters

Name Domain Lock |

CM7 AHB

Domain assignment 1
CM7 AXI

Domain assignment 1
CM7 DMA
CM4 AHBC

Domain assignment 1
CM4 AHBS

Domain assignment 1
CM4 DMA
CAAM
LCDIF2 (LCDIFv2)
ENET_1G TX

Domain assignment 1 M4 Domain
ENET_1G RX

Domain assignment 1 M4 Domain
ENET

Domain assignment 1 M7 Domain
ENET QOS
USDHC1

Domain assignment 1 M7 Domain
USDHC2

Domain assignment 1 M4 Domain
USB

Domain assignment 1 M7 Domain
GC355 (GPU2D)
PXP
LCDIF1 (eLCDIF)
Csl

O K & OO O

Figure 124. RDC Masters

Allocate a master to a domain by clicking the cell in the Domain column in the Masters table and selecting the domain from the
dropdown list.

Select the Lock checkbox to prevent further register modifications.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

NOTE
Some masters are allocated to specific domains by default and cannot be reallocated.
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7.2.2.1.2 Memory Regions

In the Memory Regions sub-view, you can view, enable/disable and configure the MRC (Memory Region Controller) bus slaves
and their domain access.

Memory Region Controller implements the access controls for slave memories based on the pre-programmed Memory Region
Descriptor registers.

User Memory Regions q Security Access Configuration £3 = O

RDC M7 Domain | M4 Domain | Miscellaneous

Masters |Memory Regions  Peripherals

Memory Regions Configuration @ =
M7 Domain M4 Domain
Index Enable | Address Size End Address Lock | Access Template | Access Template

CAAM Secure RAM: 0x0028_0000 - 0x0028_FFFF

o [ ] (] Rrw RW
OCRAM M4: 0x2020_0000 - 0x2023_FFFF

o M M R RW

1 M M Rw RW
OCRAM1: 0x2024_0000 - 0x202B_FFFF

o M M Rw R
OCRAM2: 0x202C_0000 - 0x2033_FFFF

o M M Rw R
OCRAM M7: 0x2036_0000 - 0x203F_FFFF

o [ ] (] Rw RW
FlexSPI1: 0x3000_0000 - 0x3FFF_FFFF

0o M M Rw R
SIM_DISP: 0x4100_0000 - 0x410F_FFFF

o [ ] (] Rrw RW
SIM_M4: 0x4116_0000 - Ox411F_FFFF

o [ ] (] Rw RW
SIM_M7: 0x4140_0000 - Ox414F_FFFF

o [ ] [] Rrw RW
FlexSPI2: 0x6000_0000 - Ox7FFF_FFFF

0 M |z No Access RW
SEMC: 0x8000_0000 - 0xDFFF_FFFF

o M M Rw RW

1 M M Rw RW

2 M M No Access RW

Figure 125. Memory Regions

Use the Memory Regions Configuration table to enable and configure MRC slaves:
1. Enable the region.
2. Specify the Address.
3. Specify either the Size or the End Address.
4

. Optional: Lock the settings to prevent further register modifications.
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5. Set the Access Template for available domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.1.3 Peripherals

In the Peripherals sub-view, you can view and configure the PDAP (Peripheral Domain Access Permissions) for peripherals.

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

Masters | Memory Regions | Peripherals

Peripherals Configuration =
M7 Domain M4 Domain o

Sector Lock Use..hore | Access..mplate | Access..mplate
ACMP1 ] ] RW RW
ACMP2 ] ] RW RW
ACMP3 ] ] RW RW
ACMPA ] ] RW RW
ADC1 ] ] RW RW
ADC2 ] ] RW RW
ADC_ETC ] ] RW RW
ANALOG / ANADIG ] ] RW RW
AOIZ2 / AOI1 / XBAR3 / XBAR2 / Xe[] ] RW RW
ASRC ] O] RW RW
CAAM (0x4044 0000 .. 0x4953 3FFF[] ] RW RW
CAN1 ] ] RW RW
CAN2 ] ] RW RW
CAN3 ] ] RW RW
CCM ] ] RW RW
CsI ] ] RW RW
DAC ] ] RW RW
DCDC ] ] RW RW
DEC1 ] ] RW RW
DEC2 ] ] RW RW
DEC3 ] ] RW RW
DEC4 ] ] RW RW

Figure 126. Peripherals

Use the Peripherals Configuration table to enable and configure PDAP:
1. Optional: Lock the settings to prevent further register entries.

2. Select Use semaphore to enable the semaphore function for the peripheral.

NOTE
When enabled, the master cannot access this peripheral until obtaining a semaphore. During the time that the
domain has the semaphore in possession, its bus masters have exclusive access to the peripheral.

3. Set the Access Template for available domains.
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7.2.2.2 XRDC2 Domains view

In the M7/M4 Domain sub-views, you can view and configure security policies of the XRDC2(eXtended Resource Domain
Controller 2) domains. Each CPU can contain up to 16 domains.

72221 MPU

In the MPU sub-view, you can enable and configure MPU (Memory Protection Unit). You can create regions, specify their address,
size, and other parameters.

The MPU enforces privilege rules, separates processes, and enforces access rules to memory, and supports the standard ARMv7
Protected Memory System Architecture model.

MPU is disabled by default and must be enabled by selecting the Enable MPU option.

NOTE
Not every device supports MPU.
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8 User Memory Regions ¥ Security Access Configuration 2 - 0

RDC|M7 Domain| M4 Domain‘ Miscellane0u5|

MPU Domain5| Masters‘ Peripherals‘ Memory Regions‘ Memory Slots

Options

[_]Enable MPU [_] Enable MPU during HardFault and NMI handlers
[ Enable privileged software access to the default memory map
[ ] Generate sources for disabled regions

MPU Memory Attributes

Inner Attributes Quter Attributes &

Index | ID Memory Type | C |8 | w C |8 | w

0 0 Device n/a n/a n/a n/a n/a n/z

1 1 Device

10 10 Device

11 11 Device

12 12 Device

13 13 Device

14 14 Device

15 15 Device

2 2 Device

3 3 Device

4 4 Device

5 5 Nevire Y

MPU Memory Regions

Index |Enab|e |Address | Size | End Address |E)cec | Permissions | SRD |Shareabi|ity Mer *

) ] 0x0000_0000 Ox20 Ox0000_001F [ Ob0  Nc 0 (0
] x0000_0000 0x2 001F [ R C
] x0000_0000 0x2 001F [ R C

2 ] x0000_0000 0x2 001F [ R C 2
] x0000_0000 0x2 001F [ R C

4 ] x0000_0000 0x2 001F [ R . 4

s O > 001F O F c 5

2 ] 2 001F [ R C 2 (2
] 2 001F [ R C

- [] x0000 0000  0x2 001F 7] R C 404V

< >

Figure 127. MPU

Use the MPU Memory Attributes table to name and configure MPU memory attribute sets. Click the cells of the Memory Type and
Inner/Outer Attributes columns to display the available options.

Use the MPU Memory Regions table to enable and configure MPU memory regions.
1. Enable the region.
2. Specify the Address.
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Specify either the Size or the End Address.

Set the Exec option if you want the region to be able to run code.

Set the Permissions.

Set the SRD (Sub Region Disable) bits.

N o o b~ W

Set the Shareability, or the caching options.

7.2.2.2.2 Domains

In the Domains sub-view, you can view, add/remove, and rename XRDC2 domains. Each CPU supports up to 16
XRDC2 domains.

& User Memory Regions ¥ Security Access Configuration 2 - i
RDC|M7 Domain| M4 Domain| Miscellaneous
MPU | Domains | Masters | Peripherals | Memory Regions| Memory Slots

Domains (X

Domain

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

Figure 128. Domains

Add a new domain by clicking the Add new domain button.
Rename the domain by entering a new name in the Name column.

Remove a domain by clicking the Remove last domain button.

7.2.2.2.3 Masters

In the Masters sub-view, you can add/remove, view, configure XRDC2 domain assignments to available RDC masters.

Master Domain Assignment Controller (MDAC) is responsible for the generation of the DID, nonsecure and privileged attributes
for every system bus transaction in the device based on pre-programmed Master Domain Assignment (MDA) registers.
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ua User Memory Regions g Security Access Configuration 23 = B
E M7 Domain | M4 Domain | Miscellaneous|

@ Memory Regionsl Peripherals |

Masters =

Name I Domain I Lock |
- CM7 AHB

Domain assignment 1 M7 Domain l:i
~ CM7 AXI

Domain assignment 1 M7 Domain
» CM7 DMA
~ CM4 AHBC

Domain assignment 1 M4 Domain
~ CM4 AHBS

Domain assignment 1 M4 Domain
» CM4 DMA
» CAAM
» LCDIF2 (LCDIFv2)
~ ENET_1G TX

Domain assignment 1 M4 Domain
« ENET_1G RX

Domain assignment 1 M4 Domain
- ENET

Domain assignment 1 M7 Domain
b ENET QOS
= USDHC1

Domain assignment 1 M7 Domain
~ USDHC2

Domain assignment 1 M4 Domain
« USB

Domain assignment 1 M7 Domain
» GC355 (GPU2D)
b PXP
» LCDIF1 (eLCDIF)
b CSI

K § K

0K K OO0

Figure 129. Masters

To add a new domain assignment:
1. Click the Add new domain assignment for the selected master button.
2. Select the Enable checkbox.
3. Enter the Match Input value.

NOTE
The match field specifies the reference value for the comparison with the MDAC match input. The match field width
varies by MDAC instance from 0 to 16 bits. Unimplemented bits are read as 0. A size of 0 bits generates a hit on
all comparisons.
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4. Enter the Mask Input value.

NOTE
The mask field specifies which bits are valid for the match comparison. Only bit positions in which the mask value
is zero are compared. The mask field width is the same as the mask field which varies by MDAC instance from 0
to 16 bits. A mask value of all ones generates a hit on all comparisons.
Select the XRDC2 domain assignment from the dropdown list in the Domain column.

Select the security access type from the dropdown list in the Secure column.

Select the privileged access type from the dropdown list in the Privileged column.

®© N o o

Optional: select the Lock checkbox to prevent further register modifications.

7.2.2.2.4 Peripherals

In the Peripherals sub-view, you can view the access templates for PAC (Peripheral Access Controller) and configure access for
all peripherals managed by PAC on the selected RDC domain.

The Peripheral Access Controller submodule performs access control for a set of peripherals connected to a peripheral bus bridge
or integrated into a peripheral subsystem.

The Access Template table displays the ID and name of all access templates available for the PAC on the selected device. The
information is data driven and display only.
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[& User Memory Regions ¥ Security Access Configuration 2 - 0
RDC|M7 Domain| M4 Domain| Miscellaneous
MPU | Domains | Masters | Peripherals | Memory Regions| Memary Slots
Access Template
M..er | N..iv |5..er |S-Priv
ID Name R|w[rR[w[r|w[r[wW
NO_ACCESS No access 000010
R_s Rfors OJOdoOMOMO
RW_s_priv RW for S-Priv LI 000 M
RW_s RW for S IO 0000 M b b
RW_s_R_ns_priv RW for S, R for NS-Priv LI ML MMM
RW_s_R_ns RW for S, R for NS ML ML MMM
RW_s_ RW_ns_priv RW for S and NS-Priv L] M M b
ALL All MMMMMM MM
Peripherals Configuration =
Domain 0 Domain 1 Domain2 ~
Sector Enable | Lock Acces..plate | Acces..plate | Acces..plab
ACMP1 ] Un.ked MNo access Mo access Mo access
ACMP2 ] Un.ked MNo access Mo access Mo access
ACMP3 ] Un.ked MNo access Mo access Mo access
ACMP4 ] Un.ked MNo access Mo access Mo access
ADC_ETC ] Un.ked MNo access Mo access Mo access
ANALOG/ANADIG ] Un.ked MNo access Mo access Mo access
AOI1 ] Un.ked MNo access Mo access Mo access
AOQIZ2 ] Un.ked MNo access Mo access Mo access
ASRC ] Un.ked MNo access Mo access Mo access
CAAM (0x4044 . ... 0x4053 3FF[ ] Un..ked Mo access Mo access Mo access
CAN1 ] Un.ked MNo access Mo access Mo access
CAN2Z ] Un.ked MNo access Mo access Mo access
CAN3 ] Un.ked MNo access Mo access Mo access
CCM ] Un.ked MNo access Mo access Mo access
CDOG ] Un.ked MNo access Mo access Mo access
CSI ] Un.ked MNo access Mo access Mo access
DAC ] Un.ked MNo access Mo access Mo access
DCDC ] Un.ked MNo access Mo access MNo access W
< >

Figure 130. Peripherals

Use the Peripherals Configuration table to configure access for a peripheral:

1. Select the Enable checkbox.

2. Set the Lock to the desired state.

3. Set the Access Template for all listed domains.
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Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.2.5 Memory Regions

In the Memory Regions sub-view, you can view the access templates for MRC (Memory Region Controller) and configure access
for all non-peripheral memory spaces managed by MRC on the selected RDC domain.

The Memory Region Controller (MRC) provides domain-based, hardware access control for all system bus references targeted
at non-peripheral memory spaces.

The Access Template table displays the ID and name of all access templates available for the MRC on the selected device. The
information is data driven and display only.

User Memory Regions Security Access Configuration 23 = 8
g

RDC | M7 Domain | M4 Domain | Miscellaneous

MPU | Domains | Masters | Peripherals Memurz Regiuns Memory Slots

Access Template
.F N...iv S-User | S-Priv
ID Name R w|r|w|r|w]|r[|wW
NO_ACCESS No access | [T 1T 1T ]
R.s Rfor A MM
RW_s_priv RW for S-Priv [ ] _l ] _l _l 7]’ W
RW_s RW for S 1T 1T 1T 1 M MMM
RW_s_ R_ns_priv RW for S, R for NS-Priv ][] \_/r [ ] \_/r q W ?
RW_s_R_ns RW for S, R for NS M ITM[ | M MMM
RW_s_ RW._ns_priv RW for S and NS-Priv [ ] \_/r A \_/l' \_/l' \_/l' 7]’
ALL All N RA RA RA RA RA RA RA
Memory Regions Configuration @ =
Domain 0 Domain 1 | Domain 2
Index Enable | Address Size End Address Lock Access Template | Ac...ate Ac...ate
CAAM Secure RAM: 0x0028_0000 - 0x0028_FFFF
(4] |:| Unlocked No access No access No access
OCRAM M4: 0x2020_0000 - 0x2023_ FFFF
0 |z Unlocked R forS No access No access
1 |Z Unlocked R forS R for S No access
OCRAM1 ECC: 0x2034_0000 - 0x2034_FFFF
0 |:| Unlocked No access No access No access
OCRAM2 ECC: 0x2035_0000 - 0x2035_FFFF
0 |:| Unlocked No access No access No access
OCRAM M7: 0x2036_0000 - Ox203F_FFFF
0 |:| Unlocked No access No access No access
FlexSPI1l: 0x3000_0000 - Ox3FFF_FFFF
0 |z Unlocked RW for S, R for NS All No access
FlexSPI2: 0x6000_0000 - Ox7FFF_FFFF
0 |z Unlocked No access No access No access
SEMC: 0x8000_0000 - OxDFFF_FFFF
(%] M 0x0000_0000 0x4...000 Ox03FF_FFFF  Unlocked All All No access
1 |z Unlocked No access No access No access

Figure 131. Memory Regions
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Use the Memory Regions Configuration table to configure access for a non-peripheral memory space:
1. Select the Enable checkbox.
2. Specify the Start Address.
3. Specify either Size or End Adress.
4. Set the Lock to the desired state.
5. Set the Access Template for all listed domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.2.6 Memory Slots

In the Memory Slots sub-view, you can view the access templates for MSC (Memory Slot Controller) and configure access for all
memory spaces managed by MSC on the selected RDC domain.

The Memory Slot Controller (MSC) performs access control for a peripheral or memory space with a fixed address range.

The Access Template table displays the ID and name of all access templates available for the MSC on the selected device. The
information is data driven and display only.
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nﬂ User Memory Regions 5"4‘ Secunity Access Configuration 23 = B

ROC | M7 Domain | M4 Domain | Miscellaneous
MPU | Domains | Masters | Peripherals | Memory Regions | Memory Slots

Access Template

M5..er | M5..wv | 5-User | 5-Priv
D Name R [w[rR[w]|r[w]r [w
NO_ACCESS No access HiElNINIEEIEln
Rs RforS OO0 00MOM[
RW._s._priv RW for S-Priv OO OO0 00 e
RW s RW for S OO0 MMMM
RW._s_R_ns_priv RW for S, R for N5-Priv [T ML] MMM
RW_s_R_ns RW for S, R for NS M [ ML MMM
RW_s_RW_ns_priv RW for S and NS-Priv [T MMMMMM
ALL Al MMMMMM MM
Mernory Slots Configuration =

Deomain 0
Sector Enable Lock Access Ternplate
= ROM MSC: D020 0000 - Gudd23 FFFF
BxB82a_eees - BxeB23 _FFFF |:| Unlocked Mo access

-IGPVe MSC: ex4100 0000 - éxd10F_FFFF

Bxdlee oppd - exd4l8F_FFFF I:' Unlocked Mo access
- GPYV1 M5C: ex4110 0000 - oxd411F_FFFF

@xd4lle eeas - exd4llF_FFFF I:' Unlocked Mo access
-l GPV4 M5C: oxd4140 0000 - oxdl1dF_FFFF

Bxdldd aped - 8xdldF FFFF |:| Unlocked Mo access

Figure 132. Memory Slots

Use the Memory Slots Configuration table to configure access for a memory space:
1. Select the Enable checkbox.
2. Set the Lock to the desired state.
3. Set the Access Template for all listed domains.

Alternatively, you can select the options by right-clicking the master and using the dropdown list.

7.2.2.3 Miscellaneous

In the Miscellaneous sub-view, you can set various configuration options. The list of these options depends on processor data,
and varies greatly. All the options influence your register settings, and can be inspected in the Register view. Only some of the
options directly influence configuration you have made in the Security Access Configuration view. Point your cursor over individual
options to display a tooltip explaining the function of each option.
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ﬂg User Memory Regions 0 Security Access Configuration &3 = 8
RDC | M7 Domain | M4 Domain |Miscellaneous
| ]| Use legacy source names
# M7 Domain
Global Configuration Lock | Lock disabled, registers can be written by any domain v
Enable Global Valid Access Control

" | Enable Global Valid MDAC

# M4 Domain
Global Configuration Lock | Lock disabled, registers can be written by any domain v
Enable Global Valid Access Control

| Enable Global Valid MDAC

Figure 133. Miscellanous (RDC)

7.2.3 Memory Attribution Map

In the Memory Attribution Map view, you can review access levels set for all masters to the code, data, and peripherals memory
regions on a domain level. The table is read-only.
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“ Memory Attribution Map 2 |$ Access Overview 6% Domains Qverview

ﬁ M4 Domain |

i Domain 1 | Domain 2 |

Show Details Show Code

Show Data | | Show Peripherals

| Filter access for Master: M7 AHB |z|

Show External

SEMC

FlexSP12

FlexSPI11

RDC

RW

RW

RW

XRDC2 Resulting Access

RW RW

RW RW

R-, R-... RW

0x8400_0000
0x83FF_FFFF

0x8300_0000
0x82FF_FFFF

0x8000_0000
0x7FFF_FFFF

0x6200_0000
0x61FF_FFFF

0x6000_1000
0x6000_0OFFF
0x6000_0000

Ox3FFF_FFFF

0x3100_0000
0Xx30FF_FFFF

0x3000_0000
0x203F_FFFF

NCACHE_REGION

SDRAM

BOARD_FLASH

Figure 134. Memory Attribution Map

To set the display options, do the following:

1. Click the Filter access for checkbox to enable filtering options.
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2. Select the master you want to review by choosing from the Master dropdown menu.

3. Optionally, set the security level of the selected master by choosing from the Security mode dropdown menu. This setting
has no effect on the configuration.

4. Optionally, customize the output by de-selecting the Show Details, Show Code, Show Data, Show Peripherals, and Show
External options.

5. Optionally, filter displayed memory regions in the Filter area.
Point your cursor over the cells to display a tooltip with information about the security level combination.

Double-click the cell to open the pertinent settings in Security Access Configuration.

7.2.4 Access Overview

In Access Overview, you can review security policies you have set in Security Access Configuration view. The view is divided into
subviews displaying access overview for specific XRDC2 domains.

The vertical axis displays all masters, divided into color-coded groups by their security settings.

The horizontal axis displays memory ranges and slave buses/peripherals.
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ﬁ M4 Domain |

“ Memory Attribution Map | 9 Access Overview g3 |6% Domains Overview

ﬁ Domain 1 | Domain 2 |

~ Peripherals
ACMP1
ACMP2
EMVSIM1
EMVSIM2
ENET
ENET_1G
FLEXSPI1
FLEXSPI2
GC335 (GPU2D)
GPIO1
IOMUXC
LCDIF
LCDIFV2
LPUART1
MIPI_CSI
MU (A)
USDHC1
USDHC?2

Figure 135. Access Overview

0x8000_0000 - 0x83FF_FFFF [nfa| RW
0x8400_0000 - Ox85FF_FFFF

fa R-
fa R-

RW nja nfa RW RW RW n/a nja RW nja RW

R- nja nfa R- R- R- n/a na R- nja RW
R- nja nfa R- R- R- n/a na R- nja RW

NS-User NS-Priv | S-User S-Priv
2|%|3 1HHE 2
|z §
Slave EEEEE! g Esg
|v Memory
~ ROMCP
0x0020_0000 - 0x0023_FFFF [nfal RW RW [n/a|/n/a| RW [RW/RW[n/a n/a [RW [nfa RW RW [n/a [n/a| RW
~ OCRAM M4
0x2020_0000 - 0x2023_FFFF
~ FlexSPI1
0x3000_0000 - Ox30FF_FFFF [nfa R- R- [n/a n/a nfa [R= R- | n/a n/a [n/a [nfa RW RW
} SIM_DISP
b SIM_M7
~ FlexSPI2
0x6000_0000 - 0x61FF_FFFF
~ SEMC

Point your cursor at an entry to display a tooltip with information about the entry.

You can group the displayed information by security or by masters by using the button on the righ-hand side of the toolbar.

7.2.5 Domains Overview

In Domains Overview, you can review access policies of XRDC2 domains you have configured in the subviews of the

Domain view.

Point your cursor over the cells to display a tooltip with information about the security level combination.

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021

User's Guide

119/136



NXP Semiconductors

Trusted Execution Environment Tool

GC355 (GPU2D)
LCDIF1 (eLCDIF)
LCDIF2 (LCDIFv2)

" Memory Attribution Map 9 Access Overview ga Domains Overview £3 = O
M7 Domain M4 Domain

Resource Domain O I Domain 1 I Domain 2 | Domain 0 | Domain 1

- Masters
cAAM B
CM4 AHBC [ [ >4 L 1
CM4 AHBS [ [ K N
CM4 DMA T Ve
oM7 AHB v I R R
oM7 AX v I R R
CM7 DMA v ]
cs I I I R R
ENET QOS - ]
ENET_1G RX I R R .
ENET 16 TX I I R B

ALY

0x0020_0000 - 0x0023_FFFF
~ CAAM Secure RAM
0x0028_0000 - 0x0028_FFFF
b ITCM M4
» DTCM M4
) DTCM (FlexRAM)
~ OCRAM M4
0x2020_0000 - 0x2021_FFFF
0x2022_0000 - 0x2023_FFFF
- OCRAM1
0x2024_0000 - 0x202B_FFFF
~ OCRAM2
0x202C_0000 - 0x2033_FFFF
» OCRAM1 ECC
» OCRAM2 ECC
) OCRAM M7
- FlexSPI1
0x3000_0000 - Ox30FF_FFFF
0x3100_0000 - Ox3FFF_FFFF

Figure 136. Domain Overview

v I I
PXP v - °r ]
USB v I R R .
sorH v R R
USDHC2 e v ]
'~ Memory - e ———_—_—___MmmPP—
) ITCM (FlexRAM)
~ ROMCP

E:)
=
b
=

RW RW RW R- R-

RW RW RW R- R-

W R R

7.2.6 Code generation

If the settings are correct and no error is reported, the code generation engine instantly re-generates the source code. You can
view the resulting code the Code Preview view of the Trusted Execution Environment tool.
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Code Preview automatically highlights differences between the current and immediately preceding iteration of the code. You
can choose between two modes of highlighting by clicking the Set viewing style for source differences. You can also disable
highlighting altogether from the same dropdown menu.

Some AHB with security extension-enabled devices support ROM preset as well as C code. You can choose to have the code
generated in the ROM preset by selecting the option in the Miscellaneous sub-view.
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Advanced Features

8.1 Switching the processor

You can switch the processor or the package of the current configuration to a different one. However, switching to a completely
different processor may lead to various issues, such as inaccessible pin routing or unsatisfiable clock-output frequency. In that
case, it's necessary to fix the problem manually. For example, go to the Routing Details view and re-configure all pins which report
an error or conflict. Alternatively, you may need to change the required frequencies on clock output.

To change the processor in the selected configuration, select File > Switch processor from the Menu bar.

B8 Switch processor O X
Switch processor
@ please note that changing processor or package will result in configuration changes (settings changed or deleted) in case the new package/processor doesn't provide the same resources (e.g. pins/clocks/peripherals).
Select Processor
Select Processor/Board/Kit Pins Clocks Peripherals TEE Device Configuration Status 2
MK64FN1MOx00012 v v v X X Cached
MKB4FX51200¢12 Ll e v X X Online
MK65FN2M000c18 v b v X X Online
MK65FXTMOroac18 v L L4 x X Qnline
MK66FN2MOxxx18 L4 L L x X QOnline
MK66FX1MOx00x18 v v v X X Online
MK8OFN256xxx15 v v v X X Online
MKB1FN256xxx 15 Ll e v X X Online
MK82FN256)0015 v bl v X X Online
Kinetis K32L
Kinetis L
Kinetis M
Kinetis S
Kinetis V i
Name your configuration
FRDM-K64F
Select processor package Select core Select SDK version
MKE4FN1MOVLQ12 - LQFP 144 package v || Cortex-M4F SDKv2 v
< Back Next > Cancel
Figure 137. Switch processor
To change the package of the currently selected processor, select File > Switch processor from the Menu bar.
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hu_! Switch package for the Processor = @

Available Processor Packages

MEB4FMNIMOCAILZ - WLCSP 142 package
|MKB4FNLMOVLLLZ - LQFP 100 package |
MEB4FMNIMOVDCL2 - KFEGA 121 package
MEB4FMIMOVIMDL2 - MAPBGA 144 package
MEE4FMNIMOVLO12 - LOFP 144 package

| ok || cancel

Figure 138. Switch package

8.2 Exporting the Pins table

To export the Pins table, do the following:
1. In the Menu bar, select File > Export.
2. In the Export wizard, select Export the Pins in CSV (Comma Separated Values) Format.
3. Click Next.

4. Select the folder and specify the file name to which you want to export.

5

The exported file contains content of the Pins view table, and lists the functions and the selected routed pins.

sep=:
Pin;Pin name;GPIO; FIM;ADC;UART;S5PI;I25; LLWU; I2C; CMP; SUPPLY ; LPUART ; USB; SIM; JTAG; RTC; EWM; Other;Routing for BORRD InitPins

Ell PTEL/LLWU_PQ: PTEI/LLW‘U PO (GPICE, GPIO 1): ADCl _SEsa(aDC1, SEa 5): SUARTI _RX(UARTZ, RX) ; isPIL _SOUT (8PI1, sou‘r]/spn SIN(SPI1,SIN); PIEl/LLWU PO(
€1;PTDS; FTDS (GEIOD, GPI0, 5) ; FTMO CHS (FTMO,CH, 5) ;ADCO SE6b (ADCO, SEb, 6) ;URRTO CTS b (UBRTO,CTS) ; SPI0 PCS2 (SPIO, BCS2)/SPI1 SCH(SPI1, 5CH):
: ;USBO_DM (USEO, IM) ;

USEO0_DF (USEQ, DF) H
F1: ADCO | | DMO/ADC1 DM3:: ,RDCO DMO/RZDC1_DM3 (ADCO, DM, 0) /ADCO_DMO/ADC1 DM3 (ADCO,SE,19) /ADCO DMO/ADC1 DM3 (ADC1,DM,3);:;:;z:::;::::;::;ADCO_DMO/ADCL
G1;ADCO DPO/ADC1_DP3;;:ADCO_DPO/ADC1_DP3 tADCO DP,0)/ADCO_DPO/ADC1_DP3 (ADCO, SE, Q) /ADCO DPO/ADC1_DP3 (ADC1,DP, 3)/ADCO_DPO/ADC1 DP3 (ADCI, 5E,3);

AZ; PTD?/UBRTO_TX/ETHO_CH?/ETMO_FLT]JSPI]._SIN PTD?(GPIOD GPIO,7): ETMO_CH?(FTHO CH, TJIFTHO_FLTltETHO FLT 1) ,,URRTO_TX{UARTO TX) : SPIl_SIN(SPIl
B2;ADCO_SE7b/PTD&/LLWU_P15/5PI0_PCS3/UARTO_ RX/FTMO_CHE/FIMO_FLTO/SPI1_SOUT;PTD&/LLWU_F15 (GPIOD,GFIO, &) ; FTHMO_CHE (FTMO,CH, &) /FTMO_FLTO (FIMO, F
cz; PIDE/LLWU P13/5PI0_5CUT/UART2 RX/LPUARTO_RX/I2CO_SCL;PID2/LLWU_P13 (GPICD, GPIC, 2);;;URRT2 RX(UART2,RX);5PIO0_5CUT (SPIO0, SCUT) ;;PID2/LLWU_P1
VREGIN (USBO, VEEGIN) H

:VCUT33 (USBO, VOUT33) :
F2;ADC1 DMO/ADCO_DMS3;;:ADC1_DMO/ADCO_DM3 (ADC1,DM, 0} /ADC1_DMO/ADCO_DMS3 (ADC1,SE,189)/ADC1 DMO/ADCO DM3 (ADCO,DM,3)::::;:::::i::::::

GZ;ADC1 DPO/ADCO_DP3;;:ADC1_DPD/ADCO_DP3 (ADC1,DP,0)/ADC1_DPO/ADCO_DP3 (ADC1, SE,0)/ADC1 DPO/ADCO_DP3 (ADCO,DP, 3) /ADC1_DPO/ADCO DP3 (ADCO, SE, 3) ;
H2;DACO OUT/CMP1_IN3/ADCO_SE23;;;DACO OUT/CMP1 IN3/ADCO_SEZ23(ADCO,SE,23);;;;;;DACO_OUT/CMP1 TN3/ADCO SEZ23 (CMP1,IN,3);;:;;;;:;DACO OUT/CMP1 I

A3;PTD4/LLWU_P14/SPI0_PCS51/UARTO_RTS b/FTMO_CH4/EWM IN/SPI1_PCS0;PTD4/LLWU_P14 (GPICD,GPIC, 4);FIMO_CH4 (FIMO,CH, 4); ;UARTO_RTS_b (UARTO,RTS) ;SP
B3;PTD3/5PI0_SIN/UART2_ TX/LPUARTO_TX/I2CO_ SDA;PTID3 (GPIOD,GPIO,3);;;UART2 TX(UARTZ,TX);S5PI0_ SIN(SPIO,SIN);;;I2C0_5DA(I2CO,SDR);;;LPURRTO_TX(
C3;PTDO/LLWU_P12;PTDO/LLWU_ P12 (GPICD, GPIO,0);;;URRT2 RTS b (UART2,RTS);SPI0_PCS0 (SPIO0, PCS0/SS) ; ; PTDO/LLWU_ P12 (LLWU, WAKEUP, P12) ;;; ; LPUARTO RT
D3;PTAO/UARTO_CTS_b/FTMO_CHS/JTAG TCLK/SWD_CLK/EZP_CLK;PTAO (GPIOA,GPIC,0);FTMO_CHS (FTMO,CH,5); ;UARTO_CTS_b (UARTO,CTS); JTAG_TCLE(JT

Figure 139. Exported file content
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The exported content can be used in other tools for further processing. For example, see it after aligning to blocks in the

image below.

sep=:
Pin ;Pin name

L1 ;PTE0/CLKOUT32K

B1 ;PTE1/LLWU_ PO

C1 ;PIDS

D1 :usso_pu

E1 ;USBO_DP

F1 ;ADCO_DMO/ADC1_DM3

61 ;ADCO_DPO/ADCI_DES

H1 VREF OUT/CMP1_INS/CMPO_INS/ADC1_SE18

A2 ;PTD7/UARTO_TX/FTMO_CHT/FTMO_FLT1/SPI1_SIN

B2 ;ADCO_SE7b/PTD&/LLWT_P15/SPI0_PCSS/UARTO_RX/FTMO_CHE/FTMO_FLTO/SPI1_SOUT;PTDE/LLWU_P1S (GPIOD,GPIO, 6)

€2 ;PTD2/LLWU_P13/5PI0_SOUT/UART2_RX/LPUARTO_RX/I2C0_SCL
D2 ;VREGIN

E2 ;VOUT33

F2 ;ADC1_DMO/ADCO_DM3

G2 ;ADC1_DPO/ADCO_DP3

H2 ;DACO_QUT/CMP1_IN3/RDCO_SE23

B3 ;PTD4/LLWU_P14/SEI0_BCS1/UARTO_RTS b/FTMO_CH4/EWM_IN/SPI1_BCSO

B3 PTD3/SPIO0_SIN/UART2_TX/LPUARTO_TX/I2CO_SDA

€3 ;PIDO/LLWU_P12

D3 ;PTAO/UARTO_CTS_b/FIMO_CHS/JTAG_TCLK/SWD_CLK/EZP_CLK
E3 V5580

F3 ;VSsR

63 ;VREFL

H3 XTAL32

A4 ;ADCO_SESb/PTD1/SPIO0_SCK/UART2_CTS_b/LPUARTO_CTS_ b
5¢ ;ADCI SE6D/PTC10/T2C1 SCL/T250_RX_FS

c4 V558

D4 ;PTAL/UARTO_RX/FTMO_CH6/JTAG_TDI/EZP_DI
E4 ;VDDE1l
F4 VDDA
G4 ;VREFH

Figure 140. Aligning to block

:GPIO :
:PTEQ/CLKOUT32K (GPICE, GFI0, 0) ;
;PTE1/LLWU_PO (GPIOE, GPIO, 1)
:PTDS (GPIOD, GPIO, §)

;PTD7 (GPIOD, GPIO, 7)

;PTD2/LLWU_P13 (GEIOD, GPIO,2)

ETD4/LLWU_P14 (GFIOD, GFIO, 4)
:PTD3 (GPIOD, GPIO, 3) B
:PTDO/LLWU_P12 (GPIOD, GPIQ, Q) ;
;PTAO (GPIOR, GPIC, 0)

;PTD1 (GPIOD, GPIO, 1)
:PTC10 (GPIOC, GPIO, 10)

;PTA1 (GPIOA, GPIO, 1)

s FIMO_CHS (FIMO, CH, §)

sFIMO_CHT (FTMO, CH, 7) /FTMO_FLT1 (FTMO, FLT, 1)
;FTMO_CHE (FTMO, CH, &) /FTMO_FLTO (FTMO, FLT,0) /FTMO_FLTO (FTMO,TRE,2) ;

;FTMO_CH4 (FTMO, CH, 4)

;FTMO_CHS (FTMO, CH, 5)

;FTHO_CH6 (FTMO, CH, 6)

#RDC
;ADC1_SE4a (ADC1,SEa, 4)
3ADC1_SESa (ADC1, SEa, 5)
$ADCO_SEED (ADCO, SEb, 6)

FADCO_DMO/ADCL_DM3 (ADCO, DM, 0) /ADCO_DMO/ADC
;ADCO_DEO/ADC1_DES (ADCO, DB, 0) /ADCO_DFO/ADC
:VREF_OUT/CMP1_IN5/CMPO_INS/ADC1_SE18 (ADC1

LDCO_SE7b (ADCO, SEb, 7)

:ADC1_DMO/ADCO_DM3 (ADC1, DM, 0) /ADC1_DMO/ADC
3ADC1_DPO/ADCO_DP3 (ADC1,DP,0) /ADC1_DPO/ADC
#DACO_OUT/CMP1_IN3/ADCO_SE23 (ADCQ, SE,23)

:VSSA (ADCO, SE, 30) /VSSA (ADC1, SE, 30) /VSSA (AL
VREFL (ADCO, SE, 30) /VREFL (ADC1, SE, 30) /VREFL

7ADCO_SESb (ADCO, SEb, 5)
$ADC1_SE6b (ADC1, SEb, 6)

VDDA (ADCO, SE, 29) /VDDA (ADC1, SE, 29) /VDDA (AL
:VREFH (ADCO, SE, 29) /VREFH (ADC1, SE, 29) /VREFE

8.3 Tools advanced configuration

Use the ide\mcuxpressoide.ini file to configure the processor data directory location. You can define the "com.nxp.mcudata.dir"
property to set the data directory location.

For example: -Dcom.nxp.mcudata.dir=C:/my/data/directory.

8.4 Generating HTML reports

You can generate an HTML report file displaying your configuration of Pins, Clocks, and Peripheral tool for future reference.

To generate the HTML report, select Export > Pins/Clocks/Peripherals Tool > Export HTML Report .

8.5 Exporting sources

It's possible to export the generated source using the Export wizard.

To launch the Export wizard:
1. Select File > Export from the

2. Select Export Source Files.

Menu bar.
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B8 export O >

Select /'l

Export Source Files H

Select an export wizard:

type filter text

= Clocks Tool ~
= Device Configuration Tool
= Peripherals Tool
~ [= Pins Tool
Export HTML Report
Export Registers

Export Source Files
Export the Pins in CSV (Comma Separated Values) Format

= Processor Data W

< Back MNext = Finish Cancel

Figure 141. Export wizard

3. Click Next.

4. Select the target folder where you want to store the generated files.

[ A

P Export =

Export Pins Source Files

Cortex-M4F
Export

C:\0_PinsTool\tests .

Figure 142. Select target folder

5. In case of multicore processors, select the cores you want to export.

6. Click Finish.
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8.6 Exporting registers

You can export the content of tool-modified registers data using the Export wizard.
To export registers, follow these steps:

1. Select File > Export from the main menu.

2. Select the Pins Tool > Export Registers option.

3. Click Next.
4. Select the target file path where you want to export modified registers content.
5

. Click Finish.

8.7 Command line execution

This section describes the Command Line Interface (CLI) commands supported by the desktop application.

MCUXpresso Config tools can be executed on command line with these parameters: mcuxpressoide.exe -noSplash -

application com.nxp.swtools.framework.application [tools commands].
Notes regarding command line execution:

» Command -HeadlessTool is used as a separator of each command chain.

« Each command chain works independently.

 Every chain starts with -HeadlessTool command and continues to the next -HeadlessTool command, or end. (only exception
are commands from framework which doesn’t need the -HeadlessTool command).

» Commands which don’t need the -HeadlessTool command, can be placed before the first -HeadlessTool if chained, or without
-HeadlessTool when not chained.

» Commands from each tool are executed in given order.

» Commands from framework are not executed in given order.

» The following commands are not executed in given order:
— ImportProject
— Export MEX
— ExportAll

» The application can exit with following codes when unexpected behavior occurs: hen parameter is missing:
— When parameter is missing: 1
— When tool error occurs: 2

Command example:

-HeadlessTool Clocks -MCU MKL43Z256xxx4 -SDKVersion ksdk2_0 -ExportSrc C:/exports/src -HeadlessTool Pins -MCU
MK65FN2MO0xxx18 -SDKVersion ksdk2_0 -ExportSrc C:/exports/src -HeadlessTool Peripherals -MCU MK64FX512xxx12
-SDKVersion ksdk2_0 -ExportSrc C:/exports/src

The following commands are supported in the framework:

Table 25. Commands supported in the framework

Definition and
parameters

Command name Description Restriction Example

Table continues on the next page...
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export

Force language -nl {lang} Force set language Removal of the ".nxp’ folder | -nl zh
o from home directory is
{lang} is in recommended, as some text
1ISO-639-1 standard might be cached
Only 'zh' and 'en' are
supported
Show console -consoleLog Log output is also sent None
to Java’'s System.out
(typically back to the
command shell if any)
Select MCU -MCU MCU to be selected by Requires —SDKversion -MCU
framework command MK64FX512xxx12
Select SDK version -SDKversion | Version of the MCU to be | Requires -MCU command -SDKversion
selected by framework test_ksdk2_0
Select part number -PartNum Select specific package of | Requires -MCU and - -PartNum
the MCU SDKversion commands MK64FX512VLL12
Configuration name -ConfigName | Name of newly created Name is used when new -ConfigName
configuration - used in configuration is created by | "MyConfig"

-MCU and -SDKversion
commands

importing toolchain
project

toolchain project

Parameter is path to the
root of the toolchain project

Select tool -HeadlessTool | Select a tool that should be | None -HeadlessTool Clocks
run in headless mode
Load configuration -Load Load existing configuration | None -Load C:/conf/conf.mex
from (*.mex) file
Export Mex -ExportMEX Export .mex configuration | None -MCU xxx -
file after tools run SDKversion xxx -
Argument is expected as a ExportM!EX C/exports/
my_config_folder
folder name
Export all generated -ExportAll Export generated files Requires -HeadlessTool -HeadlessTool Pins
files (with source code and so | command -ExportAll C:/exports/
on. Code is regenerated generated
before export
Includes -ExportSrc and in
framework -ExportMEX
Argument is expected as a
folder name
Create new -ImportProject | Greates new Requires -HeadlessTool -HeadlessTool
configuration by {path} configuration by importing | command Pins -ImportProject

Table continues on the next page...
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Table 25. Commands supported in the framework (continued)
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Specify SDK path

-SDKpath
{path}

Specify absolute path to
the root directory of the
SDK package.

@since v3.0

-SDKpath
c:\nxp\SDK_2.0_MKL4
3Z256xxx4

8.7.1 Command line execution - Pins tool

This section describes the Command Line Interface (CLI) commands supported in the Pins tool.

Table 26. Commands supported in Pins

Command name Definition and | Description Restriction Example
parameters
Enable tool -Enable Enable tool if it is disabled | Requires -HeadlessTool -HeadlessTool Pins -
in the current configuration | Pins Enable
Import C files -ImportC Import .c files Requires -HeadlessTool -HeadlessTool Pins
into configuration Pins -ImportC C:/imports/
file1.c C:/imports/file2.c
Importing is done after
loading mex and before
generating outputs
Import DTSI files -ImportDTSI Import .dtsi files Requires -HeadlessTool -HeadlessTool Pins -
into configuration Pins ImportDTSI C:/imports/
o file1.dtsi C:/imports/
Impgrtmg is done after file2 dtsi
loading mex and before
generating outputs
Export all -ExportAll Export generated files (with | Requires -HeadlessTool -HeadlessTool Pins
generated files source code etc.) Pins -ExportAll C:/exports/
o ) generated
(to simplify all Code will be regenerated
exports commands to before export
one command) Includes -ExportSrc,-
ExportCSV, -ExportHTML
and in framework -
ExportMEX
Argument is expected as a
folder name
Export Source files -ExportSrc Export generated Requires -HeadlessTool -HeadlessTool
source files. Pins Pins -ExportSrc C:/
) exports/src
Code will be regenerated
before export
Argument is expected as a
folder name
Export CSV file -ExportCSV Export generated csv file. Requires -HeadlessTool -HeadlessTool

Pins

Table continues on the next page...
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Table 26. Commands supported in Pins (continued)
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Code will be regenerated
before export

Argument is expected as a
folder name

Export HTML report file | -ExportHTML | Export generated html Requires -HeadlessTool -HeadlessTool Pins
. exports/html
Code will be regenerated
before export
Argument is expected as a
folder name
Export registers - Export registers tab Requires -HeadlessTool -HeadlessTool Pins
ExportRegiste | into folder. Pins -ExportRegisters C:/
rs ) exports/regs
Code will be regenerated
before export
Argument is expected as a
folder name
8.7.2 Command line execution - Clocks Tool
This section describes the Command Line Interface (CLI) commands supported by the Clocks tool.
Table 27. Commands supported in Clocks
Command name Definition Description Restriction Example
and parameters
Enable tool -Enable Enable tool if it Requires - -HeadlessTool Clocks -
is disabled in the HeadlessTool Clocks Enable
current configuration
Import C files -ImportC Import .c files Requires - -ImportC C:/imports/
into configuration HeadlessTool Clocks |file1.c C:/imports/file2.c
Importing is done after
loading mex and before
generating outputs
Export all -ExportAll Export generated Requires - -ExportAll C:/
generated files files (with source HeadlessTool Clocks | exports/generated

code and so on.

before export

Includes -ExportSrc
and in framework -
ExportMEX

as a folder name

Code is regenerated

Argument is expected

Table continues on the next page...

MCUXpresso Config Tools User's Guide (IDE), Rev. 0, 1/2021

User's Guide

129/136



NXP Semiconductors

Table 27. Commands supported in Clocks (continued)
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Export Source files

-ExportSrc

Export generated
source files.

Code will
be regenerated
before export

Argument is expected
as a folder name

Requires -
HeadlessTool Clocks

-ExportSrc C:/
exports/src

Export HTML report file

-ExportHTML

Export generated html
report file.

Code will
be regenerated
before export

Argument is expected
as a folder name

Requires -
HeadlessTool Clocks

-ExportHTML C:/
exports/html

8.7.3 Command line execution - Peripherals tool

This section describes the Command Line Interface (CLI) commands supported by the Peripherals tool.

Table 28. Commands supported in Peripherals Tool

Command name Definition and Description Restriction Example
parameters
Enable tool -Enable Enable tool if it Requires - -HeadlessTool
is disabled in the HeadlessTool Peripherals -Enable
current configuration | Peripherals
Import C files -ImportC Import .c files Requires - -HeadlessTool
into configuration HeadlessTool Peripherals -ImportC
o Peripherals C:/imports/file1.c C:/
Impgrtlng is done after imports/file2.c
loading mex and before
generating outputs
Export all -ExportAll Export generated files | Requires -HeadlessTool
generated files (with source code etc.) |-HeadlessTool Peripherals -ExportAll
Peripherals C:/exports/generated
(to simplify all Code will
exports commands to be regenerated
one command) before export
Includes -ExportSrc, -
ExportHTML and in
framework -ExportMEX
Argument is expected
to be a folder
Export Source files -ExportSrc Export generated Requires -HeadlessTool
source files -HeadlessTool Peripherals -ExportSrc
Peripherals C:/exports/src

Table continues on the next page...
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Table 28. Commands supported in Peripherals Tool (continued)
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Code will
be regenerated
before export

Argument is expected
to be a folder

Export HTML report file

-ExportHTML

Export generated html
report file

Code will
be regenerated
before export

Argument is expected
to be a folder

Requires -
HeadlessTool
Peripherals

-HeadlessTool
Peripherals -
ExportHTML C:/
exports/html

* for internal commands, internal plugin must be installed into production application

8.7.4 Command line execution - Project Cloner

This section describes the Command Line Interface (CLI) commands supported by the Project Cloner.

Table 29. Commands supported in Project Cloner

example project

{example} {toolchain}
{wrkspc} {prjName}

example projecte under
new name

1. {board} -
subdirectory of
the board in
SDK package

2. {example} -
relative path from
board sub-dir
and name of the
example, for
example
demo_apps/
hello_world; use
'['as a path
separator

3. {toolchain} - id of

the toolchain to
create project

HeadlessTool PriCloner
and -SDKpath {path}

@since v3.0

Table continues on the next page...
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Command name Definition Description Restriction Example
and parameters
Specify SDK path -SDKpath {path} Specify absolute path to | @since v3.0 -SDKpath
the root directory of the c:\nxp\SDK_2.0_MKL4
SDK package 3Z256xxx4
Clone SDK -PG_clone {board} Clones specified SDK | Requires - -HeadlessTool

PrjCloner -SDKpath
c:\nxp\SDK_2.0_MKL4
32256xxx4 -PG_clone
twrk64f120m
demo_apps/hello kds
c:\tmp exmpl
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Table 29. Commands supported in Project Cloner (continued)
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(see toolchains -
toolchain - id)

. {wrkspc} -

absolute path
where new
project shall be
created, e.g.
projects
workspace

. {priName} -

name of the new
project

8.8 Managing data and working offline

With the Data Manager, you can download, import, and export processor data. This feature is especially useful if you want to make

the best out of the tools while staying offline.

. Data Manager

=
=]
@

Select Processor/Board/Kit
~ [] Kits
[] FRDM-K22F-AGMO1
[] FRDM-K22F-SA9500
[] FRDM-K64F-AGMO1
[] FRDM-K64F-MULT2B
[] FRDMKL25-A8471
[[] FRDMKL25-A8491
[] FRDMKL25-P3115
~ [] Boards
[] FRDM-K22F
[] FRDM-K28F
[] FRDM-K28FA
[] FRDM-K32L2B
[] FRDM-K32L346
[] FRDM-K64F
[] FRDM-K66F
[] FRDM-K8&2F

AR VA NANENE AN
AR VAN NENE NAN

LA AUXLLs
AR NENE NS 2L SE KN

Import ... Export ... Cached only

XXX 4444

ANENENE NS L NE RN

X X X X X XX

X X X X X X X X

Select outdated

Clocks Peripherals TEE Device Configuration Status

Local Version Remote Version

x Online 0.7.1
X Online 0.7.1
X Online 0.7.1
X Online 0.7.1
X Online 0.7.1
x Online 0.7.1
x Online 0.7.1
X Online 0.7.1
X Online 0.7.1
X Online 0.7.1
x Online 0.0.1
x Online - 0.0.1
X Update Avai.. 0.0.1 0.7.1
x Online 0.7.1
X Cached 0.7.1 0.7.1
Unselect all Update / Download

Clean cached

Close

Figure 143. Data Manager

8.8.1 Working offline

To work offline, you need to first download the processor-specific data. Once the configuration is created for the processor, the

internet connection is not needed anymore.

8.8.2 Downloading data

You can download required processor data with Data Manager.

NOTE

By default, the data is downloaded and cached automatically during the Creating a new standalone configuration

for processor, board or kit process.
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To download processor data, do the following:

NOTE
Internet connection is required for data download.
1. In Menu bar, select Config Tools >Data Manager.
2. In Data Manager, select the processor/board/kit you want to work with from the list.
3. Click Update / Download and confirm.

The data is now downloaded on your local computer, as shown by the Cached status in Data Manager.

8.8.3 Exporting data
With Data Manager, you can export downloaded processor data in a ZIP format.
To export data, do the following:
1. In Menu bar, select Config Tools >Data Manager.
2. In Data Manager, click Export.
3. In Export Processor Data window, select the processor data you want to export.
4. Click Browse to specify the location and name of the resulting ZIP file.
5. Click Finish,

Data is now saved on your local computer in a ZIP format. You can physically (for example, with an USB stick) move it to
an offline computer.

NOTE
You can also export downloaded data by selecting File > Export > Processor Data > Export Processor Data from
the Menu bar.

8.8.4 Importing data
You can import processor data from another computer with Data Manager, provided this data is available locally.
To import data, do the following:
1. In Menu bar, select Config Tools >Data Manager.
In Data Manager, select Import.
In Import Processor Data dialog, click Browse.
Specify the location of the ZIP file you want to import and click OK.
Choose the data to import by selecting the checkbox in the table.

Click Finish.

o a0~ 0D

The data is now imported to your offline computer, as shown by the Cached status in Data Manager. You can now
work with the data by selecting New...>Create new standalone configuration for processor, board or kit in the Start

development wizard.
NOTE
You can also import data by selecting File>Import>MCUXpresso Config Tools>Import Processor Data from the
Menu bar.

8.8.5 Updating data

You can keep cached data up to date with the Data Manager.
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NOTE
If you select the relevant option in Window > Preferences > MXUXpresso Config Tools in the Menu bar, data will
be updated automatically or after a prompt.

NOTE
Internet connection is required for data update.

To update cached data, do the following:
1. In Menu bar, select Config Tools > Data Manager.
2. In Data Manager, filter outdated data by clicking Select outdated.

3. Click Update / Download and confirm.

You can always check versions of your data by clicking Cached only and comparing version information in the Local Version
and Remote Version columns.

You can clean all cached data by selecting Clean cached. This will remove all processor, board, kit, and component data,
as well as SDK info files from your computer.

NOTE
Doesn't affect user templates.
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Chapter 9
Support

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