NXP Semiconductors Document Number: GSMCUXCTUG

User's Guide Rev 1, 02/2017

Getting Started with MCUXpresso
Configuration Tools

h
P



Contents

Contents
Chapter 1 IntroducCtion.......cueeeeeeeiiiiiiiiiirrrrrrs e 5
1.1 CONVENTIONS. ...t e e e e e e e ab e e e e s sbe e e e e e nnr e e e e annreeeeennes 5
L2 (=T £ o] o PP P TP 5
1.3 TOOIS I0CANIZATION. ... e e e e e e e e e e e e e aanns 7
Chapter 2 WOrkfloW........ccccocirrnnnnnnnnnnnnnnnnnnnneeeneeenneesn s ss s s s s nsss s nnsssses 8
2.1 DESKIOP WOIKFIIOW.......oieieeeee ettt e e e e e e e e e e e e e s ree e e e e e e eaanas 8
2.2 WED WOTKFIOW. ..ttt e e e e e e e e e e s 9
Chapter 3 Tools Common Framework User Interface........ccccccceevrremennnncnnns 10
3.1 CONfIQUIATION. ... e e e e e e e e e e e s e e e e e e e e e e e eees 10
3.1.1 Creating a New CONFIQUIAtION........couiiiiiie ettt e e e e sneeas 10
3.1.2 Cloning an SDK €XamMPIE.......ccciuiiiiiiiiiiiie et e e reiee et et e et e st e e st e e e eee e ssaeeeesseeesneeeeenees 11
3.1.3 Saving @ CONfIQUIALION........oiiiiiieiie ettt e e st esne e e s beeeenneeeens 12
3.1.4 Opening an existing CoNfIQUIatioN..........cooiuiiiiiiii e 13
3.1.5 B0ArdSs @Nnd KitS........coiiiiiieiiiiiiiiee et e e e e 15
B.1.6 USEr temPIates. .. .o 16
2 1V F= T T o 1= o O PP P OPPPPPPPPPP 18
B3 PrefereNCES. .. ..o 19
O U o Te F= = PP PPPPPPRPPPN 21
3.5 PrODIEIMS VIBW.......ieiiiiieiee ettt e et e e e e e e e st e e e e e e e e e annnneees 21
3.6 REQISTIEIS VIBW...cciiiiiieeiee ittt et e e e e e et e e e e e e e e nnr e e e e e e e e e e anne 22
A o To IR T PP PPPPPPPPTP 23
Chapter 4 Pins TOOL........cccciimimimmmmemems i nssssss s snsssssssssssssns 24
4.1 EXAMPI@ USAQE........cooiiiiiiiiiiiiiie et e e e e e e e e e e e e e s e e e e e e e e e nnnnees 24
4.2 SeleCtiNng PiNS TOOL......coi ittt ettt naaee e 31
4.3 PiNS roUtiNg PrINCIPIE. ......eiiiiiiii et e e e e e e n e e e e e e eeas 31
4.4 USEI INTEITACE. ...t e e e e e e e e e e e e e e e e e e nnnnes 32
N I o= Tor = T [ TSP RPP P 33
4.4.2 BOULEA PINS VIBW.......eiiiiiiiiiiiee ettt ettt e ettt e et e e e e snb e e e e e s aabe e e e e s sanreeeaenans 36
4.4.3 VIBW CONTIOIS. ....eeiiiiiiitie ettt ettt e e ettt e e e et e e e s aab e e e e e e e ann e e e e e annneeeeeannneeeeean 36
4.4.4 FiRering roOUTEA PINS.......eeiie ettt e e e e e s s e e e e s e b e e e e e e nbr e e e e e annreeas 37
4.4.5 Highlighting and COIOr COUING.....uueiiiiiiiiiee ettt 38
4.4.6 Filtering in the PiNS VIEW........coiiiiiiiie et 40
A V{01 (o] o I TP U TP EP PP PPP 41
4.4.8 PerPNEIaAlS VIBW......ceiiiiiiiieie ittt et e e et e e e e e e e e e e ebr e e e e e nnes 43
4.4.9 PINS DIE VIBW... .. 45
4.4.9.1 Labels and identifiers.........cooiiiiieee s 46
4.5 Errors @nd WaAITINGS. .......uuueeeeeeeeeieaiiiiieeeeeeeeaassssse e ee e e e s s ssassseseeeeeessaasnsseeeeeeeeeaaannnnnneeeeeeeaan 48
4.5.1 INCOMPIETE FOUTING. ..cee ittt e e e e e e e e e e 49
Gl 0eTo (=N o =T 0 1=T = o] o TP 49
4.6.1 EXPOItiNg SOUICE COUE......uuiiiiiiiiiiiee ittt ettt e et e e e et e e e e s aab e e e e s snb e e e e s e aanreeeesanes 52
4.6.2 IMPOItING SOUICE COUB......cuutiiiieeiiieiie ettt e ettt e e st e et e e s aaee e e e e s e nne e e e e s annne e e e e aannneeeas 53
A O o] (o] - PP RPRR 54
A I o1 g TS o] (0] o<1 (=T T PP PP P PRSPPI 54

Getting Started with MCUXpresso Configuration Tools User's Guide
2 NXP Semiconductors




Contents

(0 0 T=T o (=T G 03 [T /€= 00 o Y o ) X 55
B FRAIUIES. e 55
5.2 WOTKFIOW. ..ttt e e e e ettt e e e e e e e s st e e e e e e e e s e nnnnnneeeeaeeeeennnnnneees 55
5.3 USEr INtEIfACE OVEIVIEW.......cieeeeeeeeee ettt e e e e e e e e e e e e e e e nnnnneeeeeeeeeeaannnes 56
5.4 Clock CONFIQUIALION. .....coiiiiiii et e e e e e e e 58
5.5 GlODAI SEHINGS. ..ottt e e 58
TG O T Yo [T o U o7 3SR 58
5.7 Setting states and MArkers............ooi i 59
5.8 FreqQUENCY SEHINGS. ....eeeiiiiiiiiiitiei it e e s e e e e e e e e e e e e e e e e nnnnees 60

5.8.1 POP-UP MENU COMMANGS........uiiiiiiiiiiiiiee e ettt e e e e e e e e e e e e e et e e e e e e e s e snnnrnreeeeeeaaaaeeean 60
5.8.2 FrEQUENCY PrECISION......eeiiiiiieeiee ittt e e e e e e e e e ettt e et e e e e e e e e e s abeabe e eeeeaaeaeeesaaannsrnreeeeeeas 61
5.9 DEPENAENCY @ITOWS........uueiriieieeeeeeaeieeee e e e e e e e s e e e e e e e e e s s r e e e e e e e e sa s nnneeeeeeeeaannnnnneeeeens 61
LT L0 = =Y E R = 61
ST B I O [ Tex [qe [ 1= To [ 2= 10 TR OO PPP T PPPRPPOPPRRP 62
5.11.1 Mouse actions iN AIGIam..........ccuuiiiiiiiiie e e s e snnneee s 63
5.11.2 Color @nd lINE STYIES.......eei it e e e e s sneeea 63
5.11.3 ClOCK MOAEI SIFUCTUIE......ooiiiiiiiiie ettt ennree e e e e eanees 64
LS 220 1Y/ = 1T o T 0 =T o T USRS 65
5.13 Troubleshooting ProbIEMS. ..........uiiiiiiiee e e e 65
I L 0o o [N o =T o T=T = (o] PP U PR OPPRR 66
5.14.1 Working With the COOE.......ccoiiiiiii e 67
5.14.2 Restoring clock configuration from SOUIce COde..........occeiiiiiiiiiiieiiiee e 68
5.15 MOQUIE ClIOCKS VIEW.........uuiiiiiiieeeieeiiiiieee e e e e e ettt e e e e e e e et e e e e e e e esnssaeeeeeeeeeasannnnnneenaaens 68

Chapter 6 Project Generator TOOL........cccurmmmmmnnninnsssnnnnssssssssssssses 70
8.1 FRAIUIES. ..o 70
8.2 WOIKIIOW. ...t e e e e e e s e e e e e e e s e e e e e e e e e e e nnnreees 70
R I S g ] (=Y o =T = PR 71

S R BV 1= PP 71
6.3.2 SPECIfic MENU COMMANGS........ceeiiiiiiiie e e e e e s e e e e e e e e e e s nnnrerereeeaeeees 72
RS RC I =Y (o (=T oo INV7= T 11 o o < TSR 72
R o (o 1= A C =T =T = (o Y = 73
6.3.5 USer-specific Paths.......cccuuiiiiiiieiee e a e 73
6.3.6 Project Configuration VIEW.........c..ueiii ittt e e 73
6.3.7 COMPONENT SEIECHON.......cci i i e e e e e e e e e eeeeeee s 74
6.4 MUIICOIE PrOJECES. ..., 75
o B O7o ] (=N o ToTo] (10 To [N (o] =Y R SR 75
6.4.2 Project Configuration VIBW.........c.uuiiiiiiiiiiie ettt ee e 75
L G O o 0 o1 =T =1/ 1 4] oo £ T 76
6.5 Project GENEratioN..........oo i 76
S T I o o o SRR 77
6.6 Structure of a generated ProJEC..... ..o 78
6.7 Toolchain-specific INfFOrMAatioN. ..........ooii i 79
B.7.1 MCUXPIrESSO IDE........cc i ittt ee e e e e e e e e e e e e et en e e e e e e e e e e e easennntasnneneeaaeeeenan 79
6.7.2 Kinetis Design StUiO (KDS)......uuuiiiiiiiieie ittt st e e s eneeee e 79
AT N 1Y @1 =001 o T=Te (o F=T o R UUPPRRRR 79
6.7.4 IAR embedded workbench for ARM...........uuiiiiiiiie e 80
B.7.5 KEII IMDK ...ttt ettt b et h e b ae e e bt e san e e nb et e be e b nnees 80
B.7.6 SOMNIUM DRT ...t s s e s s e e e s s bt e e e e e snbee e e e e naneeas 80
6.8 Project updates and backup fileS...........ueeeiiiiiiiii e 80
RS T I o (= AU o T = (=SS 80
RS 2 = T Vo 0 o 1SR 80

Getting Started with MCUXpresso Configuration Tools User's Guide
NXP Semiconductors 3




Contents

Chapter 7 Advanced Features.............ccccciiimmmmmmmmmeemesnnnnsssssssssssssssss 81
7.1 Switching processor (for desktop version only) ... 81

7.2 EXPOrting PiNS table.........ooo oo 82

7.3 EXPOrt ProCeSSOr data..........uuiiiiiiiiiiiiiiei e e 84

7.4 Tools advanced CONfIGUIATION. .........euiiii e e e e e e e 85

7.5 Generating HTML FEPOIT ...t e e e e e e 85

7.6 EXPOIT FEQISTEIS. ..ttt e e e e e e e e e e e e e e e nnn e n e e e e e e e aan 86

7.7 CommaNnd liNE EXECULION.........uuiiiiieieeeeieeiie e e e e e e et r e e e e e e s s e e e e e e e e e s ennaneeeaaeeeeeannnnneeees 87

7.7.1 Command line execution - PiNS TOOL.........ccoiiiiiiiiiiiiie et 89

7.7.2 Command line execution - CIOCKS TOOL..........cuiiiiiiiiiiie et 91

7.7.3 Command line execution - Project Generator TOOL..........ccceeiuieiiieiiniee e 92

7.8 WOrKiNG OffliNe......eeeeeeeeeee e e e e e 95

(0 0 T=T o3 (=T gt TR ST W o o Lo o 96

Getting Started with MCUXpresso Configuration Tools User's Guide

NXP Semiconductors



Introduction
Conventions

Chapter 1
Introduction

The MCUXpresso Configuration Tools set is a suite of evaluation and configuration tools that helps you from first evaluation
to production software development. It includes the following tools.

Table 1. MCUXpresso Configuration 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.

Project Generator | Enables you to create SDK-based projects for the MCUXpresso IDE, Kinetis Design Studio 3.x, GCC

ARM Embedded (command line), IAR Embedded Workbench, Keil MDK pVision,and Somnium DRT
toolchains.

1.1 Conventions

The following conventions are used in this document.

Table 2. Conventions used in the document

Icon Description

[ ) Indicates that the content is related to the desktop version of the tool.
@y Indicates that the content is related to the Web version of the tool.
fJ Indicates useful tips.

1.2 Versions

The suite of these tools is called MCUXpresso Configuration Tools. These tools are provided as an online Web application
or as a desktop application.

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.

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.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Figure 2. Desktop version of Pins Tool
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1.3 Tools localization

The Tools support English and Chinese languages, based on your locale settings.
To manually set the locale, add the following parameter to the command line:
tools.exe -nl zh

It is possible to set the locale in the tools.ini file by adding the following line:
-Duser.language=zh

The supported languages are:

e en - English

e zh — Chinese

NOTE
Setting your system locale to Chinese will automatically launch the tool with localized Chinese menu
items, tool tips, and help. You may need to delete the [home_dir]/.nxp folder after switching
languages because some menu items may be cached.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Chapter 2
Workflow

You can use the Pins Tool and the Clocks Tool autonomously. If you do not need to create project for toolchain, it is possible
to use either the Pins Tool or the Clocks Tool or both to generate initialization code for pins and/or clocks. For more information,
see:

¢ Pins Tool

* Clocks Tool

The following sections list the workflow steps for all the tools:
* Desktop

* Web

2.1 Desktop workflow

NOTE
The first step in the following workflow is optional and is necessary only for project generation. If
you need just the source files for Clocks\Pins, you can skip the first step and select the processor
in the New Configuration wizard. Data for the selected processor will be downloaded
automatically.

1. Before you start the tool:

* Goto MCUXpresso web site (http://mcuxpresso.nxp.com), create new configuration for your device/board and download
SDK package

2. Start the tool and create new configuration

» Start MCUXpresso Configuration Tools and create new configuration based on the SDK package, select configuration
for board or processor, or start with example projects for the board. For details, see Creating a new configuration.

3. Customize configuration:

* Using command from Tools menu, switch to Pins tool and/or Clock tool and review/adjust configuration; ensure there
are no problems

4. Project for selected toolchain
* Use command “Project Generator” from Tools menu to start Project Generator.
* For details on how to configure project, see Workflow.
* |f there are no errors, click the “Create Project” button to generate project for selected toolchain.
* Click on the link to open the folder with the generated code.

E Successfully generated project(s) 3

Successfully generated project(s). Click to open project folder:

chtesthhello world

Figure 3. Click on the link to open the project folder

Getting Started with MCUXpresso Configuration Tools User's Guide
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Workflow
Web workflow

2.2 Web workflow

* Create configuration:

* Go to MCUXpresso web site (http://mcuxpresso.nxp.com), log in, create new configuration for your device/board.
» Customize configuration:

* Go to Pins tool and Clock tool and review/adjust configuration; ensure there are no problems.
» Project for selected toolchain:

* Use command “Project Generator’ from Tools menu to start the Project Generator.

* For details on how to configure project, see Workflow.

e If there are no errors, click the “Create Project” button to generate project for selected toolchain. The generated project
is stored into the SW archive.

Getting Started with MCUXpresso Configuration Tools User's Guide
NXP Semiconductors 9
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Tools Common Framework User Interface
Configuration

Chapter 3
Tools Common Framework User Interface

3.1 Configuration

Configuration stands for common tools settings stored in .mex file. This file contains settings of all available tools and can be
used in both web and desktop versions.

3.1.1 Creating a new configuration

To create a new configuration in desktop version:
1. Select the File > New command.
The Create a new configuration dialog appears.

2. Select SDK path you want to start with. For example, absolute path to the root SDK folder.

@ Start development with the selected MCUXpresso SDKv2 Package (SDK can be obtained at http://mcuxpresso.nxp.com)

Select Kinetis SDK folder: | C\SDK_2.2_FRDM-KG4F - | | Browse...

@) Create new configuration
Use this opticn to create empty configuration for selected precessor/board/kit/template or create configuration from existing SDK example project.
Clone an example project
Select this option if you want example project with all sources for selected toelchain, The project will not be editable using MCUXpresse Config Tools,
Start development without an MCUXpresso SDK Package
Use this option if you have not downloaded an SDK package yet. Tool will be limited to only Pins and Clocks Teols, It is possible to specify SDK path later,

Figure 4. Select SDK path

[ ) SDK package can be downloaded from the mcuxpresso.nxp.com web site.

If you do not have SDK package yet, you can start without the SDK package and specify the SDK path later in the Project
Generator tool.

3. Click Next.
4. Select either the processor or the board or the SDK example project.

Alternatively, type the name of the processor in the Search Processor/Board text box and select the processor from the
filtered results.

5. To specify a different name for your configuration, edit the text in the Name your configuration text box at the bottom of
the dialog.

6. For multi-core processors:
a. Click Next.
b. Select boot role for each core.

7. Click Finish to create the configuration.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Tools Common Framework User Interface
Configuration

If you select a board or an example, the configuration contains board specific configuration
for the pins and the clocks. However, if you select processor, the configuration of the Pins/
Clocks tool is empty.

=

3.1.2 Cloning an SDK example

The desktop tool is capable to create standalone project for the selected toolchain from any SDK example.

For example, create an example project with all sources and libraries needed for compilation. Such an example does not
contain any dependency on the SDK package and can be compiled on a machine, where SDK is not installed.

[ ) To customize the configuration of the example, use the option to create a new configuration
and select an example you want to modify. Next, invoke the Project Generator tool and
generate the project.

To clone the SDK example project:
1. Select File > New... in the main menu.
2. Select the SDK path.

3. Select the option Clone an example project.

@ Start development with the selected MCUXpresso SDKv2 Package (SDK can be obtained at http://mcuxpresso.nxp.com)

Select Kinetis SDK folder: | C\3DK_2.2_FRDM-KB4F = | | Browse...

Create new configuration
Use this option to create empty configuration for selected processor/board/kit/template or create configuration from existing SDK example project.
@ Clone an example project

Select this option if you want example project with all sources for selected toolchain, The project will not be editable using MCUXpresse Config Tools.

Start development without an MCUXpresso SDK Package
Use this option if you have not downloaded an SDK package yet. Tool will be limited to only Pins and Clecks Tools, It is possible to specify SDK path later.

Figure 5. Clone an example project
. Click Next.

Expand the Boards tree.

4
5

6. Select the required board.

7. Expand the Examples and select any example.
8

. Click Next.

Getting Started with MCUXpresso Configuration Tools User's Guide
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4 Boards
4 FRDM-Ka4F
Mew FROM-KB4F configuration
4 Examples
- cmsis_driver_example
4 demo_apps
adclf_low_power
bubble
dac_adc
ECOMpass
ftrn_pdb_adclé
ftm_quad_decoder
hello_world
pOWEr_tmanager
power_mode_switch
rtc_func

Figure 6. Select a board and an example
9. Select the target directory, the project name and the toolchain.
NOTE

Project name will be appended to target path. Before you finish the cloning ensure that the project
directory does not exist on the disk.

10.Click Finish.

NOTE
After the cloning is finished, the result is displayed at the end of the operation. The operation does
not create any new configuration. The result of the operation is a project for the selected toolchain
in the specified directory. If the operation is successful, the wizard restarts and allows you to directly
clone an additional project.

3.1.3 Saving a configuration

To save a configuration or a profile, select File > Save As.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Configuration

(w) Open Microcentrollers Expert Configuration (MEX])

"
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Organize « New folder ==« O @&
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4. Downloads e - .
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1M Computer
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a Data (Iv)
File name: - | MEX file ("mex) -|
[ Open ] [ Cancel ]

Figure 7. Save configuration

NOTE

The configuration is stored with a .mex file extension.

3.1.4 Opening an existing configuration

To open a previously saved profile:

1. Select File > Open.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Configuration

o

(®) Pins - MKVA6F1280006.mex (MKVA6F1 28001 6)
Edit Tools Pins Help

™  New.. Ctrl+MN
Open Ctrl+0
Save Ctrl+5

@l Save As...

Switch processor

Switch package

Problems
v Import.. Recent configurations
iy Export..

Chnxpt Configurations\ MEVA6F] 28:00d6.mex
Chnxph Configurations\ MEVAEF256:000 6. mex
ChnxphConfigurations\FROM-K22F, mex

Exit

Figure 8. Open profile

The Open profile dialog appears.

2. Navigate to the folder where the previous profile has been saved.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Configuration
@ Open Microcontrollers Expert Configuration (MEX) @
P
AT | . v Computer » Primary (C:) » nxp » Configurations 2 |
Organize » MNew folder i= ~ i E@I
BE Desktop o Mame : Date modified Type Size
& Downloads . - .
. | MKG4FX51200d 2.mex 18.4.2016 10:58 MEX File 3KB
= Recent Places |- o }
E | MKV46F128VILH16.mex 204.2016 13:23 MEX File 13 KB
i | MKV46F25600d 6.mex 29.4.2016 11:34 MEX File 3KB
=3 Libraries i o }
o | MKV38F1Mco22. mex 21.4.2016 14:20 MEX File 2KB
j Documents - .
] | MKWV58F1 Mihoo24 . mex 25.4.2016 9:17 MEX File 2KB
rJ"- Music
[&=| Pictures
E Videos
18 Computer
% PExProducts (Vo
‘-._TH Primary (C:)
— Data (D)
File pame: ~ | MEX file ("mex) -
[ Open l ’ Cancel l

Figure 9. Open dialog
3. Select the profile and click Open.

The configuration is loaded by all the tools.

3.1.5 Boards and kits

The tool helps in creating a new configuration for the given board/kit.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Configuration

P "

@ Create a new configuration (=] @

Select Processor/Board
type filter text

Termnplates -
. Kits
4 Boards
FRDM-K22F
FROM-KB4F
FRDM-KBEF
FROM-EB2ZF
FRDM-KELSZ
FROM-KLOZZ
FROM-KLO3Z
FROM-KL25Z
FROM-KL26Z brd

m

Select version
KsDK 2.0 -
Mame your configuration

FROM-KLOZZ

QK l | Cancel

Figure 10. Create a new configuration for a given board/kit

The configuration contains pre-defined settings that corresponds to the board/kit description. For the boards/kits, additional
examples are available from the SDK package if the configuration is based on the SDK package.

3.1.6 User templates

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

Getting Started with MCUXpresso Configuration Tools User's Guide
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Configuration

€] Bxport o [ S|

Select A

/
Export Configuration as Template E E ]

Select an export destination:

type filter text

» = Clocks Tool
= Pins Tool
+ = Processor Data
4 [ Tools Configuration
Export Configuration as Template

< Back Mext = Finish

Figure 11. Export template

The exported template is available in the New Configuration dialog and can be used to create a new configuration. You can
also define custom labels for pins or identifiers prefixes for #define in generated code. You can export the configuration by
selecting Tools Configuration > Export Configuration as Template option in the Export dialog.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Main menu

P o

@ Create a new configuration = @
Select Processor/Board - Metwork is not available or offline mode is on
type filter text

4 Templates
TemplateME22FMN51 23002
. Kits
. Boards
. Processors

Select version

Mame your configuration

TemplateME22FMN51 23002

QK l | Cancel

Figure 12. Create a new configuration from the template

NOTE
The templates are stored in at the following location on your local hard disk: { $user}/.nxp/
{tools folder}/{version}/templates.

3.2 Main menu

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

NOTE
The menu may also contains a tool specific commands that are described in the chapter dedicated
to the particular tool.
* File (Desktop version only)
* New... — Creates a new configuration (used for all tools). See the Configuration section for details.
¢ Open - Opens a configuration settings of all tools. from .mex file. Shows a file selection dialog allowing to select the file.

* Save — Saves the current configuration. If invoked for the first time, it shows a file selection dialog allowing to set the
name.

* Save As... — Saves the current configuration, always allowing to specify the name using a file selection dialog.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Preferences

» Switch processor — Allows switching to a different processor. See the Switching processor section for details.
* Switch package - Allows switching to a different processor package. See the Switching processor section for details.
* Problems — Opens the Problems view. See the Problems view section for details.

¢ Import... — Opens import dialog and allows to import settings from source files. For details on additional importing of
Pins Pins and Clocks configuration from legacy tools, see Advanced Features.

* Export... — Opens export dialog and allows to export source or other information from the tools. For details on additional
exporting of Pins and Clocks configuration from legacy tools, see Advanced Features.

¢ Exit — Ends the application. If there are any unsaved changes, you are prompted to save the changes.
» Edit (Desktop version only) — command related to text editing useful in text fields or source code view.

¢ Copy - Copies the selected text into the clipboard.

* Select All — Selects the whole text in the current field/view.

* Preferences - See the Preferences section for details.

* Tools (Desktop version only) — Lists all the tools available in the tools framework. Use this menu to switch between the
tools.

* Tool specific menu — See the respective tool section for details.This product supports only Pins tool.
* Views - which consists of:
e List of views available for selected tool. After clicking a view from the list it will become visible (reopens if closed).
* Reset views command which reset the actual tool perspective to default state.
¢ Help
¢ Contents — Shows the documentation for the product.
* Release Notes - Shows the release notes document for the installed version.
e Community — Shows a web-browser window with web pages of the community related to the product.

¢ Check for updates (Desktop version only) — Checks if there is a newer version of the product available. If a new version
is available, it offers you to perform the update after a confirmation.

¢ Show diagram legend (Clocks tool only) — Shows a window with samples and descriptions of styles used within the
clocks diagram.

* About - Shows dialog with information about a product.

3.3 Preferences

To configure preferences, select Edit > Preferences from the main menu. The configuration Preferences dialog appears.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Preferences

In this dialog it is possible to set:

P4 preferences @

Line ending style
Windows (CR + LF)
Linux/Mac (LF)

@) Default (based on host)

Always overwrite files without asking
MNetwork
Proxy connection

Native v
Waork offline
Processor data update
Auto Update >

¥ | Show label & identifier
¥ | Help us improve the tool

| Ask for load last configuration

OK ] | Cancel

Figure 13. Preferences dialog

* Line ending style (Windows, Linux, or default based on host)

¢ Auto overwrite files on save command

* Proxy connection

¢ Direct — direct network connection without any proxy.

* Native — uses system proxy configuration for network connection.

¢ Work offline

* It will not download/update new data from the NXP cloud as it will not show all possible processors available for download

if this feature is enabled.

* Processor data update options

» Update will proceed either automatically or manually (user has to confirm it when requested) or get disabled.

* Show label & identifier — Check this option to display label and identifier in the routing view. For description see Pins table.

* Help us improve the tool - If enabled, the tool can send info to NXP, such as device configuration and info about how you
use the tool. This helps us fix problems and improve the tool. You can turn this off any time using this setting.

» Ask for load last configuration - Check this option if you want the tool to prompt on each start whether to load the last
opened configuration or not. The question dialog contains the “Do not ask again” check box which is related to this option.

Getting Started with MCUXpresso Configuration Tools User's Guide
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3.4 Updates

To perform a check for updates select the Help > Check for updates menu. It contacts the server and checks whether there
is a new version available.

NOTE
To check updates, internet connection is required.

3.5 Problems view

This view shows the problems in the tools and the inter-dependencies between the tools.

- = |- s
A\ Problems 52 = 8
type filter text
Level Issue Origin Target Resource Type i
€4 Error Specified SDK path does not exist: " Project Generator SDK Path Tool problem | _
€% Error Project name ™" isinvalid, expecte... Project Generator:corel Project name Tool problem 1
% Warning  'XTALD' (Pins tool id: OSCXTALD, ...  Clocks: BOARD_BootClockRUN Pins: BOARD_Freedom_InitButtons  OSCXTALD Validation
% Warning  'XTALD' (Pins tool id: OSCXTALD, ...  Clocks: BOARD_BootClockRUN Pins: BOARD _Freedom_InitLEDs QSCKTALD Validation
% Warning  'XTALO' (Pins tool id: OSCXTALD, ... Clocks: BOARD BootClockRUN Pins: BOARD InitQSC QSCKTALD Validation i
| [EMeemiee  NTALALMI oot is cervTALn Sl e AAARR Ao ol AL Aiee. NAARM TourmirT AcmwTan T —

Figure 14. Problems view

To open the Problems view select Views > Problems or File > Problems.

The table contains the following information:

* Level — Lists the severity of the problem: Information, Warning, or Error.

* Issue — Description of the problem.

¢ Origin — Information on the dependency source.

* Target — Lists the tool that handled the dependency and where it should be fulfilled.

* Resource — Lists the resource which is related to the problem,. For example, the signal name, the clock signal, and so
on.

* Type — The type of the problem. It is either the validation that is checking dependencies between the tools, or the Tool
problem that describes problem related just to one tool.

Context-menu

There is a context-menu for each problem that shows the problem in the tool (to see context of the problem) or the quick-fix
to the problem.

NOTE
The quick-fix is not provided for all the listed problems.

Getting Started with MCUXpresso Configuration Tools User's Guide
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3.6 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.

Registers &2 [% Log [a Sources = B
*all* - Show modified registers only
type filter text
Reg. Mame Set Value Reset Value i
> DMAMUX_CHCFG15 m— m— Registers
,' pORT};_pCRl oo A caoos Recently changed registers

eserved (bits 31-25 060000000 060000000 are highlighted in yellow

m— Set value for register

MUX (bits 10-8) 0b001 0b111 After reset value for registe

m

eserved (bit 3 s s Register details
. PORTA_PCR2 000000143

Figure 15. Registers view

The Registers view contains:

* Peripheral filter drop-down list — Use this filter to list the registers only for the selected peripheral. Select “all” to list
registers for all the peripherals.

* Show modified registers only checkbox — Select this option to hide the registers that are left in their after-reset state or
are not configured.

» Text filter - Enables you to filter content by text.

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

Table 3. Color codes

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

Table continues on the next page...
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Table 3. Color codes (continued)

Color Description

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.

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.

3.7 Log view

The Log view shows user-specific information about the progress of the tools. The Log view can show up to 100 records
throughout the tools in the chronological order.

Each record consists of the timestamp, the name of the tool responsible for the record, the severity level, and the actual
message. If no tool name is specified, the record is created by the shared functionality.

The content of the Log view is filtered using the combo boxes and shows only the specific tool and/or severity of the record.

The buffered log records are cleared using the clear button.

a

A Problems |3 Log & =

Filter: [All - |an v

| [x]

Feb 22, 2017 12:42:12 PM INFO: Working offline: false
Feb 22, 2017 12:57:25 PM INFO: Loading MK&64FN1MOwol2 (MK64FNIMOVLQ12), SDK
ksdk2 0, data version 1.0.1

Figure 16. Log view
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Chapter 4
Pins Tool

The Pins Tool is an easy-to-use way to configure the pins of the device. The Pins Tool software enables you to create, inspect,
change, and modify any aspect of the pin configuration and muxing of the device. The following sections introduce you to
the Pins Tool . The sections describe the basic components of the tool and lists the steps to configure and use the tool to
configure the pins.

This chapter describes the Pins Tool principle and its use to generate the routing and muxing for pins.

4.1 Example usage

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.

The steps are listed both for the desktop and the Web version.

NOTE
The Web version exists only for the Kinetis and LPC devices.

You can use the generated files with the application code.
1. For the Desktop version, launch the MCUXpresso Configuration Tools with the shortcut present in the installation folder.

2. Skip the Create a new configuration dialog and select Tools > Pins to launch the Pins Tool.

) Clocks
(& Pins
%) Project Generator

x

Figure 17. Select the Pins Tool
3. For the Web version, go to Step 6.
4. In the Desktop version, create a new configuration with the menu File > New.

5. Select the SDK Package and the processor/board/kit you want to use.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Select SDK Package
[x] Specified SDK path does not exist: ™"

(@ Start development with the selected MCUXpresso SDKv2 Package

Select Kinetis SDK folder: ~ | |Browse..

(@ Create new configuration

Use this option to create empty configuration for selected processor/board/kit/template or create configuration from existing SDK example project.
() Clone an example project

Select this option if you want example project with all sources for selected toolchain. The project will not be editable using MCUXpresso Config Tools.

() Start development without an MCUXpresso SDK Package
Use this option if you have not downloaded an SDK package yet. Tool will be limited to only Pins and Clocks Tools. It is possible to specify SDK path later.

[ <Back | Net> || Fnsh | [ Cancel

Figure 18. Select SDK Package

Optionally, name the configuration to match your project.
6. For the Web version visit http://mcuxpresso.nxp.com

a. Select an existing configuration or create a new configuration.

FRDM-KG64F v

© New Configuration ...

FRDM-KB4F (FRDM-K64F) +

[ -_ R -_—

Figure 19. New Configuration

b. For a new configuration, select the processor/board/kit and the configuration.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Search by Name

‘ FRDM-K64F]| X ‘

Select a Device, Board, or Kit

¥ Boards

¥ Processors

¥ Kits
FRDM-K64F-AGMO1
FRDM-K64F-AGM04

FRDM-K64F-MULT2B

Figure 20. Select a configuration to begin

c. Optionally download the SDK package for the configuration. SDK package is necessary for the project generation.

SDK Builder

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Current Configuration

FRDM-K64F-demo W

MCUXpresso SDK Details MCUXpresso SDK Documentation &
Toolchains and Host OS selections can be edited using the Tools-=Configurations Settings menu

Inlcuded SDK Contents

MCU Devices(s): MKB4FN1MOxxx12
Development Board(s): FRDM-K&4F
MCUXpresso SDK Version: KSDK 2.1.0
Toolchain: Kinetis Design Studio
Host ©S: Windows

Figure 21. Build SDK Package
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d. After creating a new configuration, navigate to Tools > Pins Configuration.

OVERVIEW TOOLS ~ MANAGE ~

Pins Configuration Project Generator
os Assign signals to pins, set electrical Create project for selected
ferences. properties, and generate initialization code. includes source code from

tool.

Clocks Configuration Peripheral Configuration
irchive for Setup the system clocks and generate Coming soon...
J0ls. initialization code.

Figure 22. Switch to Pins Tool

7. In the Pins view on the left, select the UART3_RX and TX signals and the PTB20 signals. For this, you can click into the
cells to make them ‘green:

() *Pins - FROM-K64F. mex (MKE4FNIM0:x0d2) [E=R[E5R[=]
File Edit Tools Pins Views Help
ER Pins &1 | ¥ Peripherals = 0 ||4¥ Package 2 QQQod v= o0|[drBLBsxz = 8
D[E type filter text : nd
= . .h %)
Pin Pin name Label Identifier GPI0  UART B pin_mesi.c | pin M __
L GNE PTas (11 TEXT BELON IS USEL [
52 B(61/9[10)/... RESET 1161obalinfo E
53 UL3[10)/RML.. RMIO_MDIO  PTBO product: Pins v3.0
54 UL3[11J/RML.. RMIO_MDC  PTBL 3 | ||| processor: MKeaFN1Ne:
55 121 ADCOSEI2  PTB2  UARTORTS b ADCD ADC1 CAND package_id: MKG4FN1ME
LA e i i amED meu_data: ksdk2_a
36 1ald] PTE3  UARTO_CTS bl.] SDHCO_DD 5123 processor_version: @.
57 n[s] PTB9  UART3_CTS.b Tﬁfﬁ%g 0 WD (wifk gg”;;—ggff“’ board: FRDM-KG4F
[ UART3 RX 61 pret0 [UARTSIRCININ SDHED_D3 ENET E ExPon ADCO_SEISIPTEN... : bE @LERLL [
[ZE] UART3 TX 14[8] pTei1 [UARBLN. SDHCO_02 i T A ADCO_SE14/PTCD... /
- PTES Fhte Fhtz GPIOA PTB2345PIZ_SINY.
60 GND ware — o0 FEz: #include "fL_comnon.
61 P3IV3_KB4F s — — — G #include “fs1 port.h
62 UT[4/UART... DEBUG UAR.. PTEI6 UARTO_RX 1 e — — raisirann s 7 || #include "pin_mux.h
6 UL0[1J/UAR.. DEBUG_UAR.. PTE17 UARTO_TX | L " | e ———
64 an pTEI8 £} Routed Pins =N
65 PTE) PTE1S - * Function Name : BC
e PTE20 6B, RFWIFI CE £ ypeiter : Description : Ce
67 D12[3)/LEDR.. LED_BLUE pTE2L RoutedPins (@) 3 ST
68 D12[1)/LEDR... LED_RED PTB22 void BOARD_InitBootPi
= a0 oTE , 2 Peripheral  Signal Route to Label Identifir  Direction Sk BOARD_InitPins();
70 a1 pTCO 58 UART3 RX UART3RX  J4f6] n/a o Fa 3
ol s PTCL  UARTLRTS.b 59 UART3 X UARTITX  J4fg] nfa Not Specfi. Fa | || yoeo oring ox
7 114) PTC2  UARTL CTS b 66 GPIOB GPIO, 20 PTB20 6[3/ME).. REWFLCE  NotSpecifi. Fo | || gdefine PINLL IDX
73 1[16] PTC3  UARTIRX #define PIN2B_IDX
7 GND .
< m ] » /
75 P3V3_KedF * TEXT BELOW IS USEC
" (B DTCA  1IARTI TV S > -
< i v BOARD_InitPins 2 BOARD_InitButtons  |BOARD_InitlEDs | BOARD_InitDEBUG_UART : O a -
A\ problems 52 =g
type filter text
Level Issue Origin Target Resource Type

Figure 23. Configure Signals in Pins Tool

8. In the middle view, called the Routed Pins view, select the Output direction for the TX and PTB20 signals.
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FTEUNCI
E Routed Pins = B *
* Funct
type filter text * Deszcr
&
Routed Pins @] 3 *END**1
vold BO#
z Peripheral Signal Route to Label Identifier Direction Sle BOAE
58 UART3 RX UART3_RX  JM[B] Input Fa k)
59 UART3 TX UART3_TX  J4[8] /a Not Specifi..  Fa -
- #define
66 GPIOB GPIO, 20 PTB20 J6I31/04[9]...  RF_WIFLCE » Fa || define
Input #define
Output
7] 1 o Mot Sp— - =
4 Pin configured for output
BOARD _InitPins % | BOARD InitButtons BOARD InitLEDs BOARD InitDEBUG_UART - o e P

Figure 24. Select output pull-up/down

9. The Pins Tool automatically generates the source code for pin mux.c and pin_mux.h on the right panel of the Sources

tab.
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Registers [% Log B Sources 2

pin_mux.c| pin_muxh

* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS ****®®x*ws
*/

#include "fsl_common.h™
#include "fsl_port.h"
#include "pin_mux.h™

ftFUNcTIDN**33t*ttat*ttat*ttat*atat*atat$$$$$$$$$$$$$$$$$t*ttat*ttat*atat*atat*a
*
* Function Name : BOARD InitBootPins

* Description : Calls initialization functions.
*

Bl R e e e e

void BOARD InitBootPins(wvoid) {
BOARD_InitPins();

¥
#define PINL@_IDX ldu  /*!< Pin number for pin 1& in a port */
#define PIN11_IDX 1lu  /*!< Pin number for pin 11 in a port */
#define PIN28_IDX 28u  /*!< Pin number for pin 28 in a port */
f‘

* TEXT BELOW IS USED AS SETTING FOR TOOLS Fkkkbkkkkkkkkkkkk bk bk kkkkkkkkkkkkkkkk
BOARD_InitPins:
- options: {callFromInitBoot: 'true', prefix: BOARD_ , coreID: core®, enableClock: "true'}
- pin_list:
- {pin_num: '58"', peripheral: UART3, signal: RX, pin_signal: ADC1_SE14/PTB18/5PI1_PCS@/UART3_RX/FB_AD19/FTM@_FLT1}
- {pin_num: "59", peripheral: UART3, signal: TX, pin_signal: ADC1_SE15/PTB11/SPI1_SCK/UART3_TX/FB_ADLZ/FTM@_FLT2}
- {pin_num: "66", peripheral: GPIOB, signal: 'GPIO, 2@', pin_signal: PTBbB.r’SPI2_PCSB.r’FB_ADBlfCMPB_DUT, direction: OUTPUT}
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS ***#*®tssss
*f

ftFUNcTIDN**33t*ttat*ttat*ttat*atat*atat$$$$$$$$$$$$$$$$$t*ttat*ttat*atat*atat*a
*
* Function Mame : BOARD InitPins

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

1END:11331313313313131131331313331133311333313333113131131331113311133311333313
void BOARD InitPins(wvoid) {

CLOCK_EnableClock(kCLOCK_PortB); /* Port B Clock Gate Control: Clock enabled */
PORT_SetPinMux(PORTE, PIN1@ IDX, KPORT_MuxAlt3); /* PORTB1@ (pin 58) is configured as UART3_RX */
PORT_SetPinMux(PORTE, PIN11_IDX, kPORT MuxAlt3); /* PORTB11l (pin 59) is configured as UART3_TX */
PORT_SetPinMux(PORTE, PIN2@_IDX, kPORT_MuxAsGpic); /* PORTB2@ (pin 66) is configured as PTB28 */

}

#define PIN4 IDX 4u  /*l< Pin number for pin 4 in a port */

Figure 25. Generated code

10. You can now copy-paste the content of the source(s) to your application and IDE. Alternatively, you can export the
generated files. To export the files: select the menu 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.
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B Eport o |[= ][ &=

Select /{1‘

Export Source Files | E E ]

Select an export wizard:

type filker text

+ = Clocks Tool
4 = Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Cornma Separated Values) Format
+ = Processor Data
» [= Project Generator
» [= Tools Configuration

Figure 26. Export Source Files

11. 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).

FA Bport o o

Export Pins Source Files

[

To directory:  C:\PinsToel\tests Browse...

Cortex-M4F
Export

ChPinsTooltests\Project\board

Figure 27. Exported Pins Source Files Directory
12.Click Finish to export the files.
13.Integrate and use the exported files in your application as source files.
You have created the configuration for your pins.

The following sections in this User’s Guide describe the features of the tool in detail.
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4.2 Selecting Pins Tool

Select the Pins Tool either through the menu or by using the shortcut installed on the Desktop version.

Tools

@ Clocks
() Pins

&) Project Generator

Figure 28. Selecting Pins tool - Desktop

OVERVIEW TOOLS ~ MANAGE ~

Pins Configuration Project Generator
05 Assign signals to pins, set electrical Create project for selected
ferences. properties, and generate initialization code. includes source code from
fool.
Clocks Configuration Peripheral Configuration
irchive for Setup the system clocks and generate Coming soon...
J0ls. initialization code.

Figure 29. Selecting Pins Tool - Web

4.3 Pins routing principle

The Pins Tool is designed to configure routing of signals from peripherals either to pins or to internal signals.
To define routing path, first select a peripheral, then select the signal, and finally select the pin.

1. For the selected Peripheral, select one of the available signals.

2. Route the selected Signal to the desired pin.

3. Select one of non-conflicting/available pins. Once you have selected Peripheral, Signal, and Route to, the pin
configuration is done. Later, it is also possible to configure the pin electrical features.
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E Routed Pins

Route to Label Identifier Direct

- - {5

“

=

*END

runLLIon Name
* Description
*

DUARL_LILLDUULE LIS
Calls initialization functio

void BOARD InitBootPins(void) {

}

ion

J*

BOARD_InitPins();

type filter text
RoutedPins (@ 1 @ [@ 1
# Peripheral Signal sheral Signal Rou
T . B b 8 . B
ADCO ~ DAC_Bhit_VINL
ADC1 DAC_Bbit_VINZ
CANO 3 IN, 0
CMPO M, 1
. CMPL N, 3
CMP2 IN, 5
BOARD_In| “MT Ini ;52 |BoqOUT
DACO WIN/SMP
DMA %
EMET sC
EWM
Origin EzPort =2 Target L

4.4 User interface

The Pins Tool consists of several views.

Available Pins table

(=] “Pins - FROM-K64F. mex (MKE4FNIMOx0d 2)

Fife Edit Tools Pins Views Help
Pins 52 | ¢}’ Peripherals =] Package &%
[ [@) type fiter test S
i . YOOI6
Pin Pin name Label - stz
u nt
25 GND VOUTIZ
2 217) o
7 1411] ADCO_DMt
ADC1_DP1
F] V3[LYXTALZ2 R.. ADC1 M
29 V3[2I/EXTAL3Z_... :ggg:nnm
30 VBAT ADC1_DPDY.
El 12[20)/UB[4]/12C... ADETENES
2 1218)/UB[6]/12C. VREFH
(e PTE26 J2[1/D124]/LE... |E i
EN J9[4)/SWD_CLK
35 1118
] 1[12)/19[6]/TRA...
37 FTMOCHOATA..  19[2)/SWD_DIO
B3 LwueFTMo.  sw3 % Routed Pins
EC] U13[17)/RMIO_R...
40 P3V3_K64F typefilter text
4 GND
42 U13[12]/RMII0_R. Routed Pins |§|
43 UL3[13)/RMI0_R... :  Peripheral
4 U13[15)/RMI0 =1 GrioB
45 U13[18)/RMIO_T... B crios
46 U13[20)/RMI0_T... 5 e
47 U13[21)/RMIO_T... Y3 Mo
4 P3V3_K54F Y3 TG
49 GND -
50 UL3[6/RMILR... -
« L v BOARD_InitPins
A\ Problems 32
type filter text
Level Tssue Origin
€ Error Routing conflict on ‘Routeto’ item.  Pins: BOARD_InitLEDs
@ Error Routina conflict on 'Reutete’ item.  Pins: BOARD InitLEDs

[27] DACO_OUT/CMPL_IN3/ADCO_SE23

ttong

v A v v v+ o e

[26] VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SEL8

[72] ADCO_SE4b/CMPL_INO/PTC2/SPI0_PCS2/UARTL_CTS_b/FTMO_CHI/FB_AD12/1250_TX_FS
[73] CMP1_INL/PTC3/LLWU_P7/5PI0_PCS1/UARTI_RX/FTMO_CH2/CLKOUT/1250_TX_BCLK

m

Figure 30. Defining routing path

Package\pinout

B mFmo M1
e Fe GRIOA PTBI3/SPIZ_SINY
PTB2Z
GRIOB GoRIoC GRIOD e
70 120 s PTBIQCAND_R...
W Ly LPTMRO osc oA
POBD =] RTC UARTO_RX
00118
SDHE S SPID e
SRl 3PIz SUPPLY UARTS_T%
Systam Cantrol TPIU UARTD UREIEY
UARTI UARTZ UARTS ADCO_SE13/RTEI/,
UART4 (1) USBDCD ADCO_SE12PTEA.
e RMIID_MDC
FMIID_MDIO
ATALDIRTAIGY,
MKBAENIMOVLL 12 - LQFP 100 package
7
Signal Reute to Label Identifier Direction it
GPIO, 21 PTB21 D12[3)/LEDRGB_BLUE LED_BLUE Output
GPIO, 22 PTE22 D12[1]/LEDRGB_RED LED_RED Output E
GPIO, 26 PTEZ J2[1]/D12[4)/LEDRGB_GREEN LED_GREEN  Output
CH,0 STMO_CHO  J9[21/SWD_DIO a Not Specifi..
JTAG.TMS... BTAG TMS  J9[2]/SWD_DIO a e
it »
BOARD InitButtens BOARD_InitLEDs &% | BOARD InitDEBUG_UART s °
Target Resource Type
#31-FTM0.CHO

#37-JTAG.JTAG TMS SWD DIO

Figure 31.

Tool problem
Teol problem

Pins Tool user interface

m

T

Generate code

[£9] Registds [ Log | [) Sources 32

pin_mus.d pin_muxh

=
* TEXT BELOW IS USED AS SETTING FOR TOOLS **=*= [Z
!1G1obalInfo 3
product: Pins v3.8

processor: MKEAFNIMBxxx12

package_id: MKEAFNIMBVLL12

mcu_data: ksdk2 @

processor_version: 9.9.4

board: FRDM-K64F

* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAM
*

#include "fs1_common.h”
#include "fs1_port.h"
#include "pin_mux.h”

/*FUNCTION
=

* Function Name : BOARD_InitBootPins
* Description : Calls initialization function
+

END
void BOARD InitBootPins(void) {
BOARD_InitPins();

¥

#define PIN1G_IDX 00 /*
#define PIN11_IDX 1lu /*
#define PIN28_IDX 20u  /*

,4
* TEXT BELOW IS USED AS SETTING FOR TOOLS **==*
BOARD_InitPins:
- options: {callFromInitBoot:
- pin_list:

- {pin_num:

“true’, prefix: BO

's8', peripheral: UART3, signal: R -

< . b

=]
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@ Pins - MCIMXEDPed T mex (MCIMXBDPeNT)
File Edit Tecls Pins Views Help

™1 Pins |’ Peripherals | @ Power Groups 2 = B | |4 Pac
type filter text

Power Group Mame  Voltage Level [V]

HDMI_VPH 0.0

MY CC_CSI 0.0

MY CC_DRAM 0.0

MY CC_EIMO 0.0

MYCC_EIMI 0.0

MY CC_EIM2 0.0

Figure 32. Selecting power group

NOTE
Power Groups are not supported for all processors.

4.4.1 Package

The processor package appears in the middle of the Pins Tool window. The processor package shows an overall overview
of the package including the resources allocation.
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FTEl=
PTE1/LLii_PD
PTER/LLINLI_P1
FTE
PTE4/LLi_PZ
FThi_CHD
FThiz_CH1
il
WE5E
ADCA_CHD
ADCA_CHI
ADCE_CHD
ADCE_CHA
ADCA_ G Hfiz .
ADCA_CHT 2w
A A G HEh
ADCA_CHTD
ADCA_CH2
ADCA_CH2
ADCA_CHE:
ADCA_CHTe
WOOA
WREFH
WREFL
WE A

Figure 33. Processor package

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

For BGA packages, use the Show Peripherals icon to see them.

» Green color indicates the routed pins/peripherals.

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

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

The following icons are available in the toolbar:

Getting Started with MCUXpresso Configuration Tools User's Guide

: E “6 B g b 2 N = % =3 -
FEEFZ828 px So3 IR 5B
EEgl%EL 3z AADoEEEESUY
§55:cE6: 25 CECEEiciiEE:
Taa3Eigass eIl daaaaLd ST
IS I N I R N R

L}

W ADC ADI CARND CAMT
CMPO CMP1 CMPZ CMP3
DACn DA, W] L ERCO
= FThDO FTh1 FTh3
GRIOA GPICBE GPIOC GRIOD
GRIOE [2C0 JTAG LWL
LPTMRO (W=] e FDBO FDOB1
PIT PMC Pl A, R
=111 SFI0 SvstermControl LJARTO
LARTA HBARA HBARE

MV ABF256VLL1E - LQFP 100 package
- R - - E - A - -
FErd oy sl EssnoLanTeoro a
EEE L PR
$8a Fs JBEEO52 S=cca3 =
5ZC I pI3poF ZE2=zZ¢ =
Dg Ulr_'nl ﬁlﬁﬁig Nlﬂlmlmlmlul E

358 =2gE=Ef 335534

g g ;E ;E OO0 00 E

ulugs

WEET4
ChAPT_IN1/RTCS .
ADCE_CHES/...
ADCE_CHTBPTE. .
ADCE_CHEL/PTCO/. ..
FTBZ3/GPI0_PCSS/...
P22/ Flex PUNA_¥2/.
FTBE/Flex Fuitd_¥17...
TR0 Flex PUMA_0S.
PR/ CAND_RX. .
PTR1S/CAND_TH ..
PTRAT/UARTO_THS ..
PTEG/LARTO_R...
WO DG

WESED
ADCE_CHTa/PTR1IL .
ADCH_CHEa/PTRIDL ..
ATRY

ADCH_CHTe/ ...
ADCA_CHEe/...
ADCE_CHAPTRIS ..
ADCE_CH2/PTROV ..
RESET b
HTALDPTAIGY. .
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Table 4. Toolbar options

Description

Zoom in package image.

Zoom out package image.

Rotate package image.

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.

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

The Switch package icon launches the Switch package for the Processor dialog.

[ o

! Switch package for the Processor = @

Available Processor Packages

MCIMXBDPGAVTLAA - FCPBGA 624 packagei
MCIMXEDPTCVTEAA - FCPEGA 624 package
MCIMEEDPAAVTIAA - FCPBEGA 624 package
MCIMXEDPEAVTEAA - FCPEGA 624 package
MCIMHEDPAAVTEAA - FCPBEGA 624 package

QK l ’ Cancel

Figure 34. Switch package

The Switch package for the Processor dialog shows list of available processor packages, showing package type and

number of pins.
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4.4.2 Routed Pins view

The Routed Pins view shows a list of routed pins and allows configuration. This view also allows the configuration of the
electrical properties of pins and displays all the pins. 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 the new configuration is created, which means no pin configured. Each row represents configuration
of one pin and if there are no conflicts, then the code is immediately updated. For Boards/Kits the pins are routed already

Use the table drop down menu to configure the pin. To configure pins, start from left to right — select the peripheral first, then
select required signal, and finally select the routed pin.

See the right part of the table to configure the electrical features.

If the feature is not supported, n/a is shown.

# Peripheral Signal Route to Label Identifier Direction Slew rate Cpen drain Drive strength  Pull select
1 GPIOE GPIO, O PTED /a Output Fast Disabled Low Pulldown
2 GPIOE GPIO, 1 PTEL /a Not Specified  Fast Disabled Low Pulldown
5 UART3 TX UART3_TX /8 Mot Specified  Fast Disabled Low Pulldown
6 UART3 R UART3_RX ¥ Input Fast Disabled Low Pulldown
39 1250 TH_BCLK [250_TX_B... 7 Not Specified  Fast Disabled High Pullup
31 ADCO SE, 17 ADCO_SE17 o Input Fast Disabled Low Pulldown
83 FB RW FE_RW_b /a Output Fast Disabled Low Pulldown

Figure 35. Routed Pins view

The gray background indicates the 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.

fJ 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.
o 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 menu to reset the value to its after-reset state.

j_J If an item does not support reset to after reset value, or current value already represents after reset state, the
Reset menu is not available.

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

4.4.3 View controls

The following figure illustrates the Routed pins view controls.

Getting Started with MCUXpresso Configuration Tools User's Guide
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Add row

Change the

Click on the header to enable
order of rows

Set number of rows sorting by this column

£ Routed Pins = 4
Remove last row s
Routed Pins 1 Q)
# Peripheral Signal Route to Label Identifier Direction Slew rate Open drain  Drive strength  Pull select P
54 ENET RWI_MDC RMI0_MDC U13[11]/RMI0_MDC RWIIO_MDC 0 Fast Disabled Low Pulldown
53 EMET RMI_MDIO RMID_MDIO U13[10)/RMI0_MDIC  RMIOD_MDIO Fast Enabled Low Pullup
5_4_3 ______ EMET RMI_RXDO RMID_RXDO U13[13]/RMI0_RXD 0 RMI0_RXDO Fast Disabled Low Pulldown
42 ENET RWI_RXD1 RMIO_RXD1 U13[12]/RMI0_RXD_1 RWIIO_RXD1 Fast Disabled Low Pulldown
39 EMNET RMII_RXER RMID_RXER U13[17]/RMI0_RXER RMIO0_RXER Fast Disabled Low Pulldown Di
46 EMET RMIL_TXDO RMID_TXDO U13[20]/RMI0_TXDO RMIO_TXDO Fast Disabled Low Pulldown Di _
— R P [ = [, = S e . . =
BOARD_InitLEDs BOARD_InitDEBUG_UART BOARD_Init05C BOARD_InitACCEL BOARD_INitEMET &2  BOARD InitSDHC BOARD_InitUSE ™ [+]

Figure 36. View controls

Add / remove rows:

¢ To add a new row to the end of table, click on the [+] button.

* To remove the last row, click on the [-] button.

» To delete a specific row or insert a new row at a given position, right-click and use the pop-up menu commands.
Add a specific number of rows or clear the table:

» To add a specific number of rows, specify the exact number of rows.

* To clear the table, type 0.

Change the order of the rows:

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

4.4.4 Filtering routed pins

The following image illustrates the filter area of the Routed Pins view.

£ Routed Pins = g
GPIOB]
Routed Pins |§| 3
z Peripheral Signal Route to Label Identifier Direction Slew rate Opendrain  Drive strength  Pull select Pull e
&7 GPICE GPIO, 21 PTB21 D12[3)/LEDRGB_BLUE LED_BLUE Output Slow Disabled Low Pulldown Disak
68 GPICE GPIO, 22 PTB22 D12[1)/LEDRGB_RED LED_RED Output Slow Disabled Low Pulldown Disak
4 1 [3
BOARD_InitLEDs &% | BOARD_InitDEBUG_UART BOARD_InitOSC BOARD_InitACCEL BOARD_InitENET BOARD_InitSDHC BOARD_InitUSE * °

Figure 37. Filter area
To instantly filter rows, type the text or the search phrase in the filter area.

NOTE
When you enter the search text, it also searches the text in the full pin names displays rows that
contain the search text.
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4.4.5 Highlighting and color coding

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

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

¢ Red indicates that the pin has an error.

e Green indicates that the pin is muxed or used.

e Light grey indicates that the pin is available for mux, but is not muxed or used.

CEE . i = L s8:g s
BEEZIz2EE g SoZEEE . 53
EPEIAYED 33 AdomipBAU g
§552g252 3% BEEEzZFiiii:
Edd3ErdEerdgpefddadaa B3
R L L - -
-
PTEI= vOD7S
. FTE1/LLWL_FO V5574 Unallocated

P heral

eriphera Rt ThPT_THT7RTCar,.. peripheral

with error PTE: ADCE_CHEeS ..

. . PTEHLLWI_PZ ADOCB_CH7R/PTCAS. .
nghllghteq FTM3_CHO ADC A0 CAND CARA AOCB_CHEb/ATCOY. .
unrouted pin Tt _CHI CMPD P cMP CMP3 PTBIH/SPIO_PE35/...

vDD2 PTB22/Flex PN X2/,
Highlighted 559 DACD DA DMAMUX ENCD PTBZUFI::FWM_}CU...
peripheral ADCA_CHD =L FTmMO FTM1 FTM3 PTBZ0/Flex PYMA_YD/...
ADCA CHI GPIOA GPIOB GPIOC GPIOD PTE19/CAND_R¥/ ..
ANCH CHO GPIOE 120 ATAG L PTE1S/CAMND_TH. ..
Routed pin Py LPTMRO 0SC FDED PDET i
EL )
AOCA CH7amm PIT PMC Ptha A RCHM VOB -
Pin with error ADCA:CHBb_ Sl SFIO SystemContral LARTO SSED
ADCA_CHTbmm UART HBARA HBARE ADCE_CH7aiPTE11/...
) ADCA CHZ ADCE_CHEa/ATBIO/. ..
Unrouted pin ADCA_CHE Allocated peripheral PTBa
ROCA_CHE: AOCE_CH7e/...
AOCA_CH: AOCA_CHEel .
“ODA ADCB_CHMPTBI...
“REFH AOCB_CHZ/PTBO/...
WREFL MW ABF 25616 - LQFP 100 package RESET b
VESA HTALO/PTAIR, .
LT R I R - - T D R - -
FEREESF sl B RS SR SEFEEREC 23
PR R S T S T R
38 3% 2%%.3F SE3:8d 3
Q o [ s & =L  55E£52 T
9 11 %2—‘&53“‘" o el el ! O E
58 SEE3Ef FEEELS
g g ;E ;g oo ooo 5

Figure 38. Highlighting and color coding

Getting Started with MCUXpresso Configuration Tools User's Guide

38

NXP Semiconductors



E Routed Pins
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type filter text

Routed Pins @] 6

# Peripheral

¥ 32 GPIOE

¥ 32 RO

¥ 2C0

Y GPIOC
85 GPIOC

! [x]

BOARD_InitLEDs

Pins @
Peripheral
ECSPIL
ECSPIL
ECSPIL
ECSPIL

Routed
#

cErFPCc

* Package view

Signal Route to
GPIO,25  PTEZS
SDA %cn_spa
5CL g

B B8
GPIO, 13 PTC12

a ]

BOARD_InitDEBUG_UART

4

Signal Route to

miso *KEY_CoLl
mosi "CSID_DATS
sclk *KEY_COLOD
s<) YEY_ROWL

(L

Label Identifier Direction Slew rate Open drain
J2[18]/UB[6]/T2C0O_SDA  Not Specif..  Not Specified  Fast E’D{ssb:'ed
J2[18]/U8[8]/12C0_SDA  ACCEL_SDA  Inp it Fast Fnabled
v /a Fast Enabled
va g Fast Enabled
UB[9] ACCELINTZ  Input

BOARD_InitOSC

Fast Enabled

/g a /g

L1

BOARD_InitACCEL &2 | BOARD_InitENET BOARD_InitSDHC

Figure 39. Pins conflicts

Label Identifier Power group Directicn
CSPI_MISO SPLIN

AUD3_TXD AUD_TXD

CSPIL_CLK SPLCLK

CSPIL_CS0 SPLCSD

Figure 40. Warnings

* 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

Drive strength  Pull sel

Low Pulldow
Low Pulldov
Low Pulldov
Low Pullup
Low Pullup
k
))3 °

Software Input On Fir
Obl: Disabled
Obl: Disabled
Ob0: Disabled
0b0: Disabled

* The peripheral and pin behaves as described above image. See Highlighting and color coding and Pins conflicts.

* The keyboard can be used for selection. This works only for Desktop version.
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@ *Pins - FRDM-KB4F.mex (MK64FNIMOccd 2)

File Edit Tools Pins \Views Help
B Pins 52 | ¢ Peripherals =0
LIE) @) tyee fiter text
Pin - Pin name Label Identifier GPIO W™
68 D12[1)/LEDRGB_.. LED_RED PTB22
69 J1[10] PTBZ23
B0 FeAD/RSIT. am PTCD
7 1s] PTCL W
72 J114] PTC2 W
RE] J1[16] PTC3 W
74 GND
75 P3V3_KbdF
76 1214] PTCA W
7 J1[15] PTCS
e reaDg Usl11)/5w2 SWZACCELINTL  PTC6
bl 113 CMPO_INL PTCT
80 am pPTCE
81 npe) PTCO
e FB_ADS J4012] PTCI10
83 J4[10] PTC11
84 12[2] PTC12 Wi
85 us[9] ACCEL_INT2 PTC1Z W
8 11993)/BT_TX PTCIA Wi
87 1199141/BT_RX PTCIS Wi
88 GND
89 P3V3_KbdF
90 npe TMR_1588_0 PTCI6 U
91 i) TMR_1588_1 PTC17  UY
92 J6[B)/RF_WIFLIRQ WIFLIRQ;TMR 1. PTCI8 Ui
[ 3] PTDO/FB_CSLb  J2[6] [
[ 2012) FIDLY U/
[ E PTDZ/UARTZRX  J2(8] UART2_RX 3
[ZES PTD3 J2110] UART2_TX PTD3 | U/
[ PTD4 JB[4]/RF_WIFLCS ~ WIFLCS PIDa T U/
98 JB[S]/RF_WIFI_SCK  WIFI_SCK. PTDS  UJ
99 J6[6]/RF_WIFL_M... WIFI_MOSI PTD6 U
B 100 PTD7 J6[7)/RF_WIFL_M... WIFI_MISQ IO U/
« i B
&\ Problems 2
type filter text
Level Issue Origin
3 Error Routing conflict on 'Route to' item.  Pins: BOARD_InitPins
@ Error Routing conflict on 'Route to' item.  Pins: BOARD_InitPins
3 Error Routing conflict on 'Route to' item.  Pins: BOARD_InitPins
@ Error Routing conflict on 'Route to' item.  Pins: BOARD_InitPins

 Package (% Qao ¥ =8
- - .
55 @ 5 anEEdg
68 § O Bz BE g giriss
R cEEERRERFeR GoooESS
58838 pHonpopobapCNCBERER
EQ2LEE bbb E SEREE 22925 ERE
[N
-
ADCD A0CT CAND
SOHCO_D1 voo124 E
SOHCo D0 ChiRD ChiP1 Chirz 85123
$DHCO_DCLEK ChT DACD o CMP1_INTAPTICS,
SOHCO_CMD EVED = S cos
SO D3 ADCOSEISATCL,
SDHCO_D2 Fo Ft —PTCOFE_ADI4Y...
PTEG FIe FThe3 GPIOA PTB23/SPIZ_SIN/.
WOD1G PTBIZ
UsB0_DP GRIDE 2o 12¢1 PTB20
U5B0_DM o2 s JTAG PTBIB/CAND_R.
WOUT3Z PTB18/CAND_TX..
e Ly LPTRD ost &
ADC0_OP1 P08 ROM RTC UARTORX
AOCO_Drt o110
oI soHE e sPio N
ADC1 DMI B P2 SUPPLY UART3 T
ADEO_DPOY. System Cortrol TR UARTD T3_RY -
anen iy PTROSRI Ana1s
£ Routed Pins =g
Routed Pins [@] 17
#  Peripheral  Signal Routeto Label Identifier  Direction
78 FB 4D, 9 FB_ADS UB[11]/5W2 Not Specif.
T e AD, 14 Sgapls  npy a
Y 93 GPIOD GPIO, 0 %100 12(6] v/a Not Specified
94 GPIOD GPIO, 1 PTDL 12112 a Not Specified
Y 95 GPIOD GPIO, 2 %02 12(8] UARTZRX  Not Specified
9% GPIOD GPIO, 3 PTD3 1210] UARTZTX  Not Specified
97 GPIOD GPIO, 4 PTD4 JGI4V/RF_WIFLCS WIFLCS Net Specificd
1. GPIOD GPIO, 7 PTD7 JGITVRF WIFLMISO  WIFLMISO Nt Specified
Yo csi/ALETs FBCstb 1206 v/a Output
¥ 05 UART2 RX RT2RX  128] Not Specif.

BOARD_InitPins I | BOARD InitButtons BOARD_InitLEDs

Target Resource
#70-FB.AD.14
#93-GPIOD.GPIO.0
#95-GPIOD.GFI0.2
#93-FB.CSL_ALE TS

Figure 41.

BOARD_InitDEBUG_UART o+ ]

Type
Tool problem
Tool problem
Tool problem
Tool problem

Pins Tool interface

(E=5 B =)
[E7] Registers [ Log | [ Sources 52 =g
pin_min] pin much &)
e P

* TEXT BELOW IS USED AS SETTING FOR TC
116lobalInfo E
product: Pins v3.0

processor: MK6AFNIMBxxx12

package_id: MK6AFNIMVLL12

mcu_data: ksdk2_@

processor_version: 0.8.4

board: FROM-K64F

* BE CAREFUL MODIFYING THIS COMMENT -
=

#include "fs1_common.h”
#include "fsl_port.h"
#include "pin_mux.h"

FUNCTION
.

* Function Name :
* Description
.

BOARD_InitBootPins
: Calls initializatior

END

void BOARD_InitBootPins(void) {
BOARD_InitPins();

i

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

PIN1_IDX
PIN3_IDX
PIN4 IDX
PING_IDX
PIN7_IDX
PIN1®_IDX
PIN11_IDX
PIN12_IDX
PIN13_IDX
PIN2G_IDX

I
* TEXT BELOW IS USED AS SETTING FOR TC
BOARD_InitPins:

- options: {callfromInitBoot: 'true’, p
- pin_list:
- {pin_num: '58°, peripheral: UART3,
- {pin_num: '59°', peripheral: UART3, ~

< [m b

Desktop version of the tool highlights pins during the drop-down menu traversal on pins

4.4.6 Filtering in the Pins view

The following image illustrates the filtering controls in the Pins view.
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Show only pins with
wake-up capability

Show only pins with
interrupt capability

= Pig & Peripherals = O
Show only routed pins==—_ || ][] typefilter text
Pin Pin name Label Identifier GPIO W~
61 P3V3_Ko4F
62 UT4]/UARTO_RXY  DEBUG_UART_RX PTBle LW
63 UL0[1)/UARTO_TX DEBUG_UART_TX  PTBELY W
64 1] PTE1S
65 1[3] PTE19
EEE PTB20 JB[3]/4[9]/RF_W... RF_WIFLCE PTE20
a7 D12[2]/LEDRGE_... LED_ELUE PTE21
i) D12[1)/LEDRGE_... LED_RED PTE22
a9 1] PTE23
.?':I FE_AD14,/1250 _T.. J1[11] PTCO
71 5] PTC1I W
72 J1[14] PTC2Z W
73 (18] PTC: W
4 GMND

Figure 42. Filtering Controls

Type any text to search across the table. It will search for the pins features, like wake-up feature, or the low-power feature.
To see only pins on the selected peripheral, click on the header to sort pins for given peripheral by name.

Click on the first checkbox icon to see all or the routed pins only.

4.4.7 Functions

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

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

£ Routed Pins = B || #del

t#dei

#ded

t#dei

Routed Pins 2 ' #det

() #det

# Peripheral Signal Route to Lakel Identifier Directicn Slew rate O #dei
78 GPIOC GPIO, 6 PTCE UB[11]/5W2  Sw2 Input Fast Di /=

38 GPIOA GPIO, 4 PTA4 SW3 SW3 Input Fast Di ® q

BOAF

- of

- pi

BOARD _InitPins

m

BOARD InitButtons % | BOARD InitLEDs

BOARD InitDEEUG_UART

Figure 43. Routed Pins view - Add new function

»_
I+ «

| Add a new function

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

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

Right-click on the function tab to show a context menu with the following commands:

¢ Call function from BOARD_InitBootPins - Sets the function which is called from the default initialization function

BOARD_InitBootPins.

* Delete - Removes the function. It is available only if more than one function is present.

* Properties - Invokes a dialog, and allows you to change the function properties. For details, see Pin properties.
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@ *Pins - FROM-KG4F.mex (MKG4FN1 Mood 2)

File Edit Tools Pins Views Help
BB Pins 52 | ¢ Peripherals = g
l:“zl @ type filter text
Pin : Pin name Label Identifier GPIO s *
Eﬁﬁ PTB20 JB[3]/14[9)/RF_W... RF_WIFI_CE PTB20
67 D12[3]/LEDRGB_... LED_BLUE PTB21
68 D12[1]/LEDRGB_... LED_RED PTB22
69 1710] PTB23
.70 FB_AD14/1250 T.. J1[11] PTCO
)| (3] PTC1 W
72 1714] PTCZ W
73 11716] PTCE Wy
74 GND
75 P3V3_K64F
76 12[4] PTCA W
77 J1[15] PTCS
E?S FB_ADS UB[11]/5w2 SWZACCEL INTL  PTCE
78 3] CMPO_INL PTC?
80 nm PTCE
81 9] PTCO
ESE FB_ADS Ja2] PTC10
83 Janio] PTC11
84 12[2] PTC12 W
85 us[9] ACCELINT2 PTC13 W
86 J199[3]/BT_TX PTC14 W
a7 J199[4]/BT_RX PTC1S Uy
a8 GND
88 P3V3_K64F
90 iz TMR_1588 0 PTC16 Uy
91 4] TMR_1588_1 PTCIT L4
92 J6[B/RF_WIFLIRQ  WIFLIRQTMR_1.. PTCI&8 UJE
.93 PTDO/FB_CS1 _b 12[8] U
?94 PTD1 12112] PTDL | Uy
e PTD2 12[8] UARTZ RX PTD2 | Uy
E 96 PTD2 121101 UARTZ TX PTD2 | Uy
z 97 PTD4 JE[4)/RF_WIFL.CS  WIFLCS PTD4 | LY
98 JB[5])/RF_WIFL_SCK  WIFI_SCK PTDS W il
I ICRZTAAE AT KA ArT Aaser nThe .'..

4.4.8 Peripherals view

Pins Tool
User interface

Package &1 QaQo = 0
gE g gp g E Eafs +
& 5 %% &% g girdes
gl L3R5 R85F a8 0002
P R - icl S ) -
EC0REEEE00p0Rp D00 NEREEET
EQQEE%ELI:EEE93’;’;’;:?;?9;;:::’;
-
ADCO ADCH CAND
SDHCO_D1 VOD124
e CMFD CMF1 ChF2 o
SDHCO_DCLK ChiT DACD Ot CMP1_INT/PTCRH,..
SDHED_CMWD ENET Enma EPart ADCO_SEdb)
SDHCO_D3 ADCO_SE1S/PTC)
$DHCO_DZ HFE Fha Fat b PTCO/FB_AD 14...
FTES FTME FTME GRIDA PTBZ3/SPIZ_SIN/... L
w0016 PTBIE E
vssi7 GRIDE CRI0C FT21
useD_DP GRIOE 1260 1zc1 FTEz0
USBO_Dht j2cz W izs0 ITAG FTB1S/CAND_RYY...
WOUT3 RTBISCAND_TH...
R L LPTHRO 0sC UARTDTX
ADCO_DP1 POEO RCM RTC UARTD_R%
ADCO_Dhitt VDD
B SOHC ] SPID ]
ADC1 DM sPIt Pz SURPLY UART?_TE
ADCO_OPDS System Control TRIU UARTD UART3_RY
ADCO_DhDY. ATBA/SFI1_PCE1L...
ADCI_DROY. WA Wrtae WPt ADCO_SE3FTE3I.
ADC1_DWDZ. UERT4 USED UsBDCO PRDCO_SE1Z/PTB2/..
WODA = RRAID_MDC
VREFH RAIID_MDIO
WREFL RESET b
VESA HTALIPTAI...
MKE4FNTMOVLL12 - LQFP 100 package
£ Routed Pins = 4d
type filter text
Routed Pins (@] 16
# Peripheral Signal Route to Label Identifier Direction Slew =
95 GPIOD GPIO, 2 PTD2 J2[81 UART2_RX Not Specified  Fast
96 GPIOD GPIO, 3 PTD3 J2[10] UART2_TX Not Specified  Fast
97 GPIOD GPIO, 4 PTD4 J6[4]/RF_WIFL_CS WIFL_CS Not Specified  Fast
1. GPIOD GPIO, 7 PTD7 JB[TV/RFWIFLMISO  WIFLMISO  Not Specified  Fast _
- P . S S - -

BOARD InitPins % BOARD InitButtons

BOARD InitLEDs

Figure 44. Pins and peripherals

BOARDIntDEBUG UART | s @

The Peripherals view shows a list of peripherals and their signals. Only the Peripherals and Pins view shows the checkbox

(allocated) with status.

Table 5. Status codes

Color code Status
W port, 1 Error
¥ port, 2 Allocated
port, 3 Available
¥ port, 16 Warning
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E Pins ‘-I" Peripherals &3 = O
type filter text
s FThAZ -
) GPIOA
. & cpioe
.\ GPIOC

« [ crioD
B sPio. 0 (1 pin)
M GPio,1 (1 pin)
M GPIO, 2 (1 pin)
M GPI0, 3 (1 pin)
M GP10, 4 (1 pin)

GPIO, 5 (1 pin) A
GPIO, 6 (1 pin)
M GP10, 7 (1 pin)
. GPIOE
. 12C0
. RC1
RC2

4 M R0
M mcLK @ pins)
RX_BCLK (2 pins)
R¥_F5 (3 pins)
RXDO (2 pins)
D1 (2 pins)
TX_BCLK (2 pins)
M Tx_Fs 3 pins)
TXDO (2 pins)
THD1 (2 pins)
3 ITAG

m

Figure 45. Peripherals view

Use the checkbox to route/unroute the selected pins.

To route/unroute multiple pins, click on the peripheral and select the options in the Select signals dialog.
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[ a

5 Select signals
Select GPIOD signals for routing:

GPIO, 1 (1 pin)
7] GPIO, 2 (1 pin)
7] GPIO, 3 (1 pin)
7] GPIO, 4 (1 pin)
7] GPIO, S (1 pin)
7] GPIO, 6 (1 pin)
GPIO, 7 (1 pin)

| Select All| | Unselect Al

Make sure pin/signal assignment is correct in Routed pins table,

J

[ Ok Cancel

Figure 46. Select signals dialog

4.4.9 Pins table view

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

Routed pins to peripherals

BErind iz Peripheralsl = 8
lE]Eﬂ@ type filter text
Pin Pin name Label Identifier GHIO  UART FTM ADC FB 1
80 nm chs FTM3_CH4 ADCL_SE4b FE_AD7
e PTCo ] PTCO | FTM3_CHS[.]  ADCL_SESb FE_AD6
. e prc0 [2] PTCLO FTM3_CH6 ADC1_SESb FB_AD5
Routed pins=—n M FimscHr J4[10] PTCI1 [EEEE ADC1_SETh FE_RW_b
84 FTME_FLTD 12121 PTC12 UART4RTSb  |FTMBLELTON FB_AD27
85 us[a] ACCEL INT2 PTC13 UART4_CTSb FB_AD26
M rBADS J199[3)/BT_TX PTCI4 UART4_RX 'FBAD2S
M7 FB_AD24 1199[4]/BT_RX PTCIS UART4 TX FB_AD24
88 GND
89 P3V3_KE4F
90 ne TMR_1588_0 PTCI6 UART3_RX FB_CS5.b
o1 nw TMR_1588 1 PTCI7 UARTZ.TX FB_CS4 b
92 JB8/RF WIFLIRQ  WIFLIRQ;TMR_1.. PTCI8 UART3RTSb FB_CS2.b
Mo  PDOFBCSLE  J206] BBl veRT2RTSE  FTM3_CHO S o
Mo  rm 12012] [PTDL | UaRTZCTS b FTM3_CHL ADCO_SESb FBCSOb  SPID_
95 1208] UART2_RX PTD2  UARTZRX FTM3_CH2 FBLAD4  SPID_
9% 12110] UART2_TX PTD3  UARTZTX FTM3_CH3 FBLADZ  SPID_—
o7 JB[/RF_WIFLCS  WIFLCS PTD4 UARTORTS b  FTMO_CH4 FBLADZ  SPID_
o8 JBIS)/RF_WIFLSCK  WIF SCK PTD5  UARTO_CTSb[.] FTMO_CHS ADCO_SEGb FE_ADL  SPID_|=
99 J6I6)/RF_WIFLM...  WIFI_MOSI PTD6  UARTO_RX FTMO_CHS[..]  ADCO_SE7b FBLADO  SPID_
Mo pTO? JB[7]/RFWIFLM...  WIFLMISO [FTE7 uarTo_TX FTMO_CHT[..] SPIL|
4| [} | b
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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,
orifthe 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/un-route pin to the given peripheral, click in the cell of the table. Routed pins are marked with checkbox and green
color. Colored cells indicate that a pin is routed to given peripherals. If there is conflict in routing, red color is used.

Unroute is possible by clicking on a given cell, or by checkbox in the first column.
Every routed pin appears in the Routed pins table.

When multiple functions are specified in the configuration, the Pins Table 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.

2 Pins 22 | Y’ Peripherals = 8

D E] @] type filter text

pin Pin name Label Identifier GPIO  UART FTM ADC FB S
80 nm PTCS FTM3_CH4 ADCL_SEdb FB_AD7

M e no PTCY FTM3_CHS[..]  ADCL_SESb FB_AD6

sz eTC10 14[12] PTCIO FTM3_CHs ADC1_SE6b FB_ADS

ez FvacHr J4[10] PTCLL FTM3_CH? ADCL_SETb FB_RW_b

M Fv3RLTo 1202] PTC12 UART4RTS b  [FTMBLFLTO FB_AD27
85 us[a) ACCELINT2 PTCIZ UART4 CTS b FB_AD26

Bss  reaDzs 199[3)/BT_TX PTC14  UART4_RX FB_AD25

Ms7  reaDa 1199[4]/BT_RX PTCIS UART4_TX FB_AD24
88 GND
89 P3V3_K64F
90 ne TMR_1588_0 PTCI6 UART3_RX FB_CS5.b
01 ] TMR_1588 1 PTCI7 UART3TX FB_CS4 b
92 JB[B]/RF_WIFLIRG  WIFLIRQTMR_1.. PTCI1& UART3_RTSb FB_CS2.b

oz  rTDOFECSLE  J206] BBl vsRT2RTSE FTM3_CHO EEE o

Mo e 12012] PTDL UART2.CTSb  FTM3_CHL ADCO_SESb FB_CSOb  SPI0_
95 12[8] UART2_RX PTD2  UARTZ_RX FTM3_CH2 FE_AD4  SPID_
9% 12[10] UARTZ_TX PTD3  UART2TX FTM3_CH3 FB_ADZ  SPI0_
97 JB[4]/RF_WIFLCS  WIFLCS PTD4 | UARTORTS b | FTMO_CH4 FB_AD2  SPI0_
98 J6[SI/RF_WIFL_SCK  WIFI_SCK PTDS  UARTO_CTS.b[..] FTMO_CHS ADCO_SE6b FBLADL  SPI0_|=
99 JB[6]/RF_WIFLM... WIFI_MOSI PTD6  UARTO_RX FTMO_CHB[..]  ADCO_SETb FE_LADO  SPID_

Mo eTO7 JB[7]/RF_WIFLM... WIFL_MISO BTON UARTO_TX FTMO_CH7]...] SPIL

4 1 3

Figure 48. Example of routing multiple functions

g If more signals can be routed to one pin, it is indicated by [...]. The Multiple Signals Configuration
dialog appears, if clicked.

4.4.9.1 Labels and identifiers

It is possible to define label of any pin that can be shown in Ul for easy pin identification.

The boards and kits have pre-defined labels. However, it is also possible to define a pin label listed in the Routed Pins view.
To set\update the Labels and identifier columns visibility, select Edit > Preferences.
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Pins 22 | ¢ Peripherals

L] type filter text

Pin Pin name Label Identifier GPIO UART
EM CAMO_TX U13[12]/RMI0_RXD_1 RMID_RXD1 PTAlZ2
EAH CAMND_RX U13[13]/RMI0_RXD 0 RO _RXDO PTALZ
44 U13[15]/RMIOD_CRS_DV RMID_CR5_DV PTA14 UART
45 U13[19]/RMIO_TXEM RMI0_TXEM PTA1S UART
46 U13[20]/RMID_TXD0 RMID_TXDO PTALG UART
Eﬂ 1250 MCLE U13[21]/RMID_TXD1 RMID_TXD1 PTA1T UART
48 P3V3_KB4F
449 I

Figure 49. Labels and Identifiers

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

is not defined, the code for #define is not generated. Additionally, you can define multiple identifiers, using the “;” character
as a separator.

Pin . Pin name Label Identifier GPIO
49 GMD
a0 U13[16]/RMI_RXCLE EXTALOD:RMIO_RXCLE  PTALS
ol GMD PTALS
52 IRMA1A190 00T /RESFT RFSFT

Figure 50. Pin Identifier

In this case it is possible to select from values if the pin is routed. See Routed pins table.

E Routed Pins

type filter text
Routed Pins @] 1
& Peripheral Signal Route to Label Identifier Directi
50 GPIOA GPIO, 18 PTALS U13[16)/RMI_R... (=4 + Input
EXTALOD
RMI_RXCLE
Mot Specified

Figure 51. Identifier in Routed Pins table

A check is implemented to ensure whether the generated defines are duplicated in the pin_mux.h file. These duplications
are indicated in the identifier column as errors. See Identifier errors.
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E} Routed Pins = g
type filter text
Routed Pins @ G
£ Peripheral Signal Route to Label Identifier Direction Slew rate Opendrain  Drive strength  Pull select Pull enable  Passit
¥ 50 FTMO FLT, 2 B0 FLT2  UL3[16)/RMIRXCLK & NGO + joout Fast Disabled  Low Pulldown  Disabled  Disak
28 RTC KTAL32 XTAL32 Y3[1)/XTAL32_RTC ¥ RMI_RXCLK /a a /a 2a i o
78 ADCO TRG, A PDEO_EXT..  U8[111/5W2 ¥ EXTAL pin identifier used for #define code generation. Use Pins view table to define it.
7 SPOH PCS3 SPIl_PCS3 J15[G1]/SD_CARD_D... Mot 5¢ ERROR: The identifier is duplicated in function(s) BOARD_InitPins. This can lead to duplicated #defines int
92 UART3 RTS UART3_RT.. J6[8]/RF_WIFLIRQ TMR 15 generated header file(s).
¥ 50 05C EXTALD ExTALD U12[16/RMI_RXCLK  SRMI_RXCLK

Pin identifier used for #define 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 filefs).

Figure 52. Identifier errors

You can also select the pin to use in a given routing from the Routed Pins view. However, the identifier must be a valid C
identifier and should be used in the source code.

P4 pins Properties @

-

Set properties for BOARD_InitPins function

Function name BOARD InitPins
Set #define prefic  BOARD_

Figure 53. Pins macros prefix

If multiple functions are used, each individual function can include a special prefix. Check the Set #define prefix input box
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.

4.5 Errors and warnings

The Pins Tool checks for any conflict in the routing and also for errors in the configuration. Routing conflicts are checked 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.
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E Routed Pins = OB

Routed Pins @ 4

e Peripheral Signal Route to Label Identifier Direction Slew rate Ope

¥1 apa SE 4a Eﬁ'ﬁxDCl_SEﬂla JL5[PE]/SDHCD_D1 Mot Specif...  [nput Fast Disa

Y1 A SDA E:12121_5[1;11 JL5[PE]/SDHCD_D1 Mot Specif... Input/Outp Fast Disa
10 USBDCD (] USBO_DP J22[3]/KB4_MICRO_... Mot Specif.. [nput/Cutp @ a

1 4 GPIOE GPIO, 3 PTE3 J5[P3]/SDHCO_CMD Mot Specif..  Output Fast Disa
P [ 3

BOARD _InitPins 52  BOARD InitButtons  BOARD InitLEDs | BOARD InitDEBUG_UART | BOARD InitOSC 0

Figure 54. Error and warnings

If an error or warning is encountered, the conflict 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.

4.5.1 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.

E Routed Pins = B8
type filter text
Routed Pins @ 3
# Peripheral Signal Route to Label Identifier Direction Slew rate Ope
1 BAa SDA 2C1_5DA J15[P&]/SDHCO_D1 Mot Specif.. [Input/Outp Fast Disa
10 UsBDCD Dp USBO_DP J22[3]/K64_MICRO_... Mot Specif.. [nput/Outp /a a
f¥ 19 ADCD B /g /@ /@ /g

--------- Mame of the selected pin/signal function.
ERROR: Peripheral signal is not selected

4 UL 3

BOARD_InitPins = | BOARD InitButtons BOARD InitLEDs BOARD InitDEBUG_UART BOARD InitQ5C Py o

Figure 55. Incomplete routing

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

4.6 Code generation

The tool generates source code that can be incorporated into an application to initialize pins routing. The source code is
generated automatically on change or can be generated manually by selecting the main menu Pins > Refresh.
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@ *Pins - FROM-KB4F. mex (MEG4FMN1 Mieod 2)

File Edit Tools Views Help

= Pins 32 | Pe Refresh

D type Properties

Pin Pin name Label
M1 12C1_SDA J15[P8]/SDHCO_

PP AE R L

Figure 56. Pins > Refresh

The generated code is shown in the Sources tab on the right window. It shows all generated files and each file has its own
tab.

Registers [% Log [a Sources &3 = B

pin_mux.c | pin_mux.h a1
i* -
* TEXT BELOW IS USED AS SETTING FOR TOOLS *******dffisidtdrrsssd
I1GlobalInfo

m

product: Pins v3.8

processor: MKe4FNIMENo]2

package_id: MKB4FN1MBVLL12

mcu_data: ksdk2_®@

processor_wversion: 8.8.4

board: FRDM-KG4F

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

#include "fs1 _common.h™
#include "fsl_port.h™
#include "pin_mux.h™

JEEUNCTION******kkkkkkkkkhkkkskhkddhhhhkkhhhhkkhihkhbrobhhhobkrkd
*

ST - __ _ o

Figure 57. Sources view
For multicores, the sources are generated for each core. Appropriate files are shown with @ Core #1 tag.

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

It is also possible to 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 YAML format. This comment is not intended for direct
editing and can be used later to re-store the pins configuration.
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Registers [% Log [a Sources %

pin_mux.c | pin_muxh

*

f* TEXT BELOW IS USED AS SETTING FOR TOOLS FEFEkEFRRERERERIE R X RN R R R R R R R R Rk Rk
!lalobalInfo

product: Pins v3.@

processor: MKe4FN1MEnoocl2

package _id: MKB4FNIMEVLL12

mcu_data: ksdk2_@

processor_version: 6.8.4

board: FRDM-KB4F

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

#include "fsl_common.h”
#include "fsl_port.h”
#include "pin_mux.h™

fSFUNCTIDN3333333333333333333333333333333333333333333333333333333333333333333333
*
* Function Name : BOARD InitBootPins

* Description : Calls initialization functions.
*

3ENDS3333333333333333333333333333333333333333333333333333333333333333333333333/

void BOARD InitBootPins(void) {
BOARD_InitPins();
}

#define PING_IDX Bu  /*!< Pin number for pin @ in a port */

YAML
*®
f* TEXT BELOW IS USED AS SETTIMG FOR TOOLS Fkkkdkkkkkkkk Fkkkkdkkkkkkkkdkkkkkkkkkk
BOARD_InitPins:
- options: {callFromInitBoot: 'true’, prefix: BOARD_, corelD: core@®, enableClock: '"true'}
- pin_list:
- {pin_num: "1, peripheral: I2C1, signal: SDA, pin_signal: ADC1 SE4a/PTE@/SPI1_PCS1/UARTL_TX/SDHCe D1/TRACE_CLK(
- {pin_num: "18', peripheral: USBDCD, signal: DP, pin_signal: USB@ DP, identifier: "'}
- {pin_num: "19', peripheral: ADC@®, signal: '", pin_signal: ADCe DMB/ADC1 DM3}
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR TOOLS ***¥***x*ix
*/

FEEUNCT QN ¥ o s s s sk o sk o ek o oo e oo o o o K
*®
* Function Name : BOARD InitPins

* Description : Configures pin routing and opticnally pin electrical features.
*®

A R AR R AR R LR L EE RS R L R S L R B R e R S e R L R L e S LT
void BOARD_InitPins(woid) {
/* There are conflicts or other incorrect settings in the configuration, the code below is generated only for
those registers which are set correctly and without a conflict. Open this file in Pins Tool for more details.

CLOCK_EnableClock({kCLOCK PortE); /* Port E Clock Gate Control: Clock enabled */

PORT_SetPinMux(PORTE, PIN@ IDX, kPORT MuxAlte); /* PORTE@ (pin 1) is configured as I2C1 SDA */
¥

Figure 58. Generated code

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

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

It is possible to export generated source using the Export wizard.
To launch the Export wizard:
1. Select File > Export from the main menu.

2. Select the Export Source Files option.

A coport = || = | £

Select A

: /
Export Source Files | E 5

Select an export wizard:

type filter text

+ = Clocks Tool
4 (= Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
: = Processor Data
» [= Project Generator
: = Teeols Configuration

Figure 59. Export wizard
3. Click Next.

4. Select the target folder where you want to store the generated files.

P4 Export = [ &3]

Export Pins Source Files

To directory:  C\PinsTool\tests Browse...

Cortex-M4F
Export

Ch\PinsTooltests\Projectboard

Figure 60. Select target folder
5. In case of multicore processors, select the cores whose generated files you want to export.

6. Click Finish.
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4.6.2 Importing source code

To import source code files:

1. Select File > Import from the main menu.
B4 import = [-E-]ms]

Select

Y
Imnport Source Files E - 5

Select an import wizard:

type filter text

. = Clocks Tool
4 = Pins Tool
Irnport Source Files

Figure 61. Import sources wizard
2. Select the Import Source Files option.

3. Click Next.

4. ltis possible to select one or more C files to import using the Browse button in the Import Pins Source Files dialog.

EImport = @

Import Pins Source Files

Source files (.c):

CAD_PinsTooltests\pin_mux.c

How to perform the import?
@ Import as new
Add to existing (Rename if names match)
Add to existing (Replace existing if names match)

Figure 62. Import Pins Source Files

5. Select how to import the files:
* Import as new - The current configuration is dropped and the files are imported.

* Add to existing (Rename) - All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as 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.
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¢ Add to existing (Replace) - All files are merged into the current configuration. It imports all the functions only. If the
imported function has the same name as as an existing one, then the existing one is replaced with the imported one.

6. Click Finish.

4 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.

4.7 Options

4.71 Pins properties

To set pins properties, select Pins > Properties from the main menu. The Pins Properties dialog appears.

¥ pins Properties @

Set properties for BOARD InitPins function

Function name BOARD InitPins

| Set #define prefix  BOARD_

| Clock gate enable

Descripticn

Configures pin routing and opticnally pin electrical s
features.

OK l | Cancel

Figure 63. Pins Properties

In this option it is possible to configure several options for functions and code generation. Each settings is applicable for
selected function, which can be specified by selecting appropriate tab. It is possible to 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).

Set #define prefix: If enabled, it uses the specified prefix for the identifiers in the source code. []

[1] *if supported by processor
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Chapter 5
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.

5.1 Features

The following are the Clock tool features:

* Inspects and modifies element configurations on the clock path from the clock source up to the core/peripherals.
 Validates clock elements settings and calculates the resulting output clock frequencies.

* Generates a configuration code using the selected SDK.

* Modifies 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.

* Helps to 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.

5.2 Workflow

The following steps briefly describe the basic workflow in the Clocks tool.
1. Select Tools > Clocks from the tools framework main menu to open the Clocks tool.
The Clocks tool is available in both the Desktop and Web versions.
2. Set the global settings in the bottom-left part. For example: power modes and MCG mode.
3. Enable the external sources, if they are available on your board using checkboxes and setting frequencies.

4. Check and adjust the clock selectors (multiplexers).

NOTE
The tool does not change the clock selectors automatically.
5. Specify the frequencies of the required clock outputs.
-or-
Change the individual pre-scalers/PLL/FLL parameters.
6. Resolve the reported issues, if any.

7. Open the Sources view and see the output source code.

NOTE
The source code is automatically generated if no errors are reported.
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8. Export the source code.
» For the Desktop version: Select File > Export from the main menu.

* For the Web version: Select Clocks > Export from the main menu.

NOTE
To export the sorce code, you can also click the Export button located in Source view. The Export
button is available in both the Desktop and Web versions.

5.3 User interface overview

The tool is integrated and runs with the MCUXpresso Configuration tools framework. For documentation on the common
framework and menu items, see the common framework section.
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Diagram Right panel,
Controls Sources selected
[ Clocks Table| S+ Clocks Diagram £2 N @QQE@ = O | Module Clocks |1 Registers liéte\\{% Leg | [&) Sources 82 =8

clock_config.c | clock_config.h

Copyright (c) 2015, Freescald Semiconductor, Inc.
A1l rights reserved.

Redistribution and use in seurce and binary forms, with or wi
are permitted provided that the following conditions are met:

© Redistributions of source code must retain the above copyri
of conditions and the following disclaimer.

© Redistributions in binary form must reproduce the above cop
list of conditions and the following disclaimer in the doct
other materials provided with the distribution.

© Neither the name of Freescale Semiconductor, Inc. ner the r
contributors may be used to endorse or promote products der
software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRI
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITEL
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PL
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIE
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONZ
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOC
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWE
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILI
(INCLUDING NEGLTGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF _

<[ i »
1 e,
: i [ 2] Code generated with warnings.

:

IR

A Problems 2 = 8
type filter text
Level Issue Origin 2
= A2 5 Waming 'ENET 1588 clock input' (Pins tooli... Clocks: BOARD_BootClockH
<1 i ' 4 Waming ENET 1588 clock input’ (Pins tool i... Clocks: BOARD_BootClockk
Run Mode HSRUN = | MCG Mode | PEE (PLL Engaged External) ~|  Initialize USBPHY clock | PLL and PFD clock - b Waming  'ENET 1588 clock input’ (Pins tool i... Clocks: BOARD_BootClockt-
5 Waming 'ENET 1588 clock input’ (Pins tooli... Clocks: BOARD_BootClockk
R * Waming 'ENET1588 clock input’ (Pinstooli.. Clocks BOARD_BootClockl
—I\— % Wamina__'FNFT 1588 clack innut' (Pif 4 tonli.. Clocks: ROARD RootClockk ™
BOARD_BootClockHSRUN 5~ BOARD_BootClockVLPR @ < ) »

Problems
View

Status
Bar
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5.4 Clock configuration

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

There can be one or more clock configurations handled by the Clocks tool. The default clock configuration is created with the
name “BOARD_BootClockRUN' Multiple configurations 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.

Clock configuration are presented as tabs at the bottom of the view. You can switch between these clock configurations and
add more configurations using the ‘+’ button.

BOARD_BootClockRUM e

Figure 65. Default clock configuration

NOTE
The code generation engine of the tool generates function with the name derived from the Clock
configuration name.
Right-click on the Clock configuration tab to show a context menu with the following commands:
* Properties - Invokes a dialog, and allows you to change the name and the description of the clock configuration.
* Copy - Creates a copy of the current/active clock configuration.
* Remove - Removes the clock configuration. It is available only if more than one clock configuration present.

¢ Call function from BOARD _InitBootClocks - Sets the function, which is called from the default initialization function
BOARD_InitBootClocks.

5.5 Global settings

The global settings are the settings that influence the entire clock system. It is recommended to start with these settings, but
they can be changed later.

Run Mode RUM - MCG Mode | FEI (FLL Engaged Internal) -
No problems detected

BOARD_BootClockRUN \Q/

Figure 66. Global settings

5.6 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.
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You can configure the availability of the 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.

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

Figure 67. External clock source configuration

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.

5.7 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 6. Setting states and markers

State/Style/ Icon Description
Marker
Error marker x| 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 tool-tip 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

Table continues on the next page...
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Table 6. Setting states and markers (continued)

State/Style/ Icon Description
Marker
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.

5.8 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
value shown can be:

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

Enter key.
| Corecock Rl

Figure 68. Setting the core clock frequency

In case the tool has reached/attained the required frequency, it appears locked and is shown as follows:
Core clock @ 100 MH:z

Figure 69. Tool attains the required frequency

In case the tool is not able to reach/attain the required frequency or some other problem occurs, it is shown as follows:
Core clock E g 100 MHz [83.88... MHz]

Figure 70. 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.

5.8.1 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.
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Systern clock

Bus clock Find Mear Valid Value

Figure 71. Pop-up menu commands

5.8.2 Frequency precision

For the locked frequency settings (user indicated a requested value) the frequency precision value is also shown. By default,
the value is 0.1% but can be individually adjusted by clicking on the value.

Marne | Lock | Value | Accuracy
Core clock E 21 MHz [20.97... MHz] 5%

Figure 72. Frequency precision

5.9 Dependency arrows

In the 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.

Clock Sources Core clock 20.97... MHz

Marme | A| Value &

Systermn clock 2097... MHz
FASTIRCLK 4 MHz Bus clock 20.97... MHz
SLOW IRCLK 32.768 kHz FloBus clock 3097, MHz
IRCASM Flash clock 10.48... MHz

Figure 73. Dependency arrows

5.10 Details view

The Details view contains a list of settings on the selected element, clock path, component, or on the entire processor.
The content of the Details view depends on the selected element and can be one of the following.

* Clock element - Lists the settings of the selected clock source, prescaler, and so on.

* Clock path - Lists the settings of the element on the path from the selected output to used clock source.

* Component - Lists the settings for all elements located in the selected component.

* Processor - Lists all the settings related to the selected processor.
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Component Details: 05C
Mame | A| L| Value
= 05C (System Oscillator)
05C mode Using external reference clock
Frequency Range Low frequency range 30-40 kHz
Systemn Osc. Capacity Load 0 pF
=l OSCERCLE Frequency
OSCERCLE output Disabled
OSCERCLE out...n Stop mode Dizabled
OSCCLK Frequency
O5C32KCLE Frequency
4 i b

Figure 74.  Details view

5.11 Clock diagram

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

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

_______________________________________________________________________________________________________________________

i
! mce P s |
i
! IRCS - ;
| o
' 4MHz | | 2MHz | | !
' FAST_IRCLK FCRDIV 2MHz ! !
' - ITI ¢ . :l_b MCBIRCLK 2MHz
! i
h o 1> ucorreik 32.768 kHz
: i ‘
1 L L
: s CiKs il ouTDIVY (1> Core diock 2097... MHz
| ! I .
' 2087, MHz j i ! [ 1> System clock 2097 MHz
nacive 20.87... MHz MCGOUTCLK ! I :
| FRDIV 32768 kHz T 1 - oUTDIVZ :l—bsus dock 2097 MHz
| | .97, I L1
! " * 640 ' ! i '
| v i
i ! CUTDIV3 |—|> 2097... MHz
| 10666 MHZ woGFLOK | |
| PLL 'T' ' !
| v oUTDIVA (1> Flash Ciock 1048, MHz
' MCGPLLCLK P | T
' 13040 L 12 !
1 ! |
| - |
H
I [ PLLFLLSEL |
' 0SCSEL v !
| v
' ' ! 106.66... MHz .
i
[ S O :;l—bucsPLuFLulﬂdeocx
! ! 106.66... MHz
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | !
i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, !
| System oscilator
| ysem r 0SCOLK | Ps . ! IRCABMCLK Inacive
i
extao [ ' |
8 MHz OSCERCLK
! 0sC {— > oscercik Bz
T
xTaLo [} oscakelk L OSCIZSEL !
| ! | Inacive !
rorrorrorrorroosooroorooroonooos) | — ERCLK32K Inacs
i RTC ! ! |
32768 kHz i
EXTAL3Z g e RTC32KCLK ¢ | !
i - T . —L>1P0 dock ThHz

Figure 75. Clock diagram
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5.11.1 Mouse actions in diagram

The following interactions are available in Clock diagram view.

* Move 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.

* Double-click on the element to open the floating window with its settings.

* Single-click on the element to open the drop-down menu with the main setting of the element. The main setting is the
most obvious setting for the clicked element. For instance, scale the setting for the prescaler or the branch selection for
the multiplexer.

IRCS

4 MHz |_|2 MHz
FAST_IRCLE IF:F:DW I Z2768kHz
B - 7
] 32768 kHz
SLOW_IRCLE ' !

25 MHz

4 MHz
QSCEEL

Figure 76. 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] -~
Mame | Available | Lock | Value | Ac..y |
SDHC clock input i 50 MHz

Figure 77. Floating view

5.11.2 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
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To get the exact colors and style appearance, select Help > Show diagram legend from the main menu.

5.11.3 Clock model structure

The clock model consists of the clock elements that are i

nterconnected. The clock signal flows from the clock sources through

the various clock elements to the clock outputs. The clock element can have specific enable conditions that can stop the
signal from passing it to the successor. The clock element can also have specific constraints and limits that are watched by
the clocks tool. To get these details, put the cursor on the element in the clock diagram and see its tooltip.

The following are the clock model elements.

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

pins.

|
exTao [
|

|
XTALO [
[

8 MHz
0OsC

Figure 78. Clock source

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

PLLFLLSEL

83.83... MHz

Figure 79. Clocks selector

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

2 MHz
— FCRDIV
12
Figure 80. Prescaler

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

83.88.. MHz
= FLL
* 2560
Figure 81. Frequency Locked Loop

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

100 MHz

PLL

112*25

Figure 82. Phase Locaked Loop
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* 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.

—I> core dock @100 MHz

Figure 83. 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.

|
I
|
LPOCLK
| LFO -
:
|

Figure 84. Clock component

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

5.12 Main menu

The commands related to Clocks are present in the Clocks menu and include the following commands:
» Copy Configuration — Creates a copy of the current/active clock configuration.

* Configuration Properties — Invokes a dialog, and allows you to change the name and the description of the clock
configuration.

¢ Call function from BOARD_InitBootClocks - set the function to be called from the default initialization function
BOARD_InitBootClocks.

* Remove Configuration — Enables you to remove the current shown clock configuration. However, it is available only if
there is more than one clock configuration present.

* Unlock All Settings — Removes all locks in all settings.
* Reset To Defaults — Resets the clock model into the state corresponding to the initial after-reset state of the clocks.
* Refresh — Refreshes each clocks configuration with explicit invocation of code generation.

For description of other menus, see the common Tools framework menu documentation.

5.13 Troubleshooting problems

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

You may encounter any of the following problems:

1. 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.
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2. Invalid settings or requirements: [element list] — Indicates that the value of some settings is not valid. For example:
The current state of settings is beyond the acceptable range.

The following are some tips to troubleshoot the encountered problems.
1. Find the elements and settings with marked errors in the diagram or tables and see the details in the tooltip.

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

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

4. 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.

5. 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 is possible to switch to another source of clock.

6. 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 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.

5.14 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 Sources view.
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&3 Module Clocks Registers | i= Details  [2) Log | [c) Sources 2 = O

clock_config.c| cleck_config.h

FhkkkEkkkkkkkkkkkkkk kR kkkkk kR kkkkk ke ki ke ke ko kkde ke dek ke ke d

FEEUNCTION***** sk kkdhkhhhkhhhhkkhiihkhriohhdbohbhkkhbhhkshirkhss
*

* Function Name : CLOCK CONFIG SetFllExtRefDiv

* Description : Configure FLL external reference divider (FRDIV
* Param frdiv  : The wvalue to set FRDIV.

*

*END*************************************************************
static void CLOCK _CONFIG_SetFllExtRefDiv(uintd t frdiv)

1
h

S S S K S K R K R
*EEEFRLFFF Ak k22255 Confipuration BOARD BootClockRUN ***++++*3

e o o e e e e g e oo e o o e die o o s s e s s o o e e e e e e ke e s o o s e s s o o o i oo e e e ke ke e o o e e o o o o e e e e e e b
/* TEXT BELOW IS USED AS SETTING FOR TOOLS ***¥**xxxsxrrrrfsrrrs’
I'Configuration
name: BOARD BootClockRUN
called from_default init: true
outputs:

- {id: Bus_clock.outFreq, wvalue: 48 MHz}

- {id: Core_clock.outFreq, value: 96 MHz}

- {id: Flash_clock.outFreq, value: 24 MHz}

- {id: FlexBus_clock.outFreq, walue: 48 MHz}
- {id: LPD_clock.outFreq, wvalue: 1 kHz}

- {id: MCGFFCLK.outFreq, wvalue: 4 MHz}

- {id: MCGIRCLK.cutFreq, value: 32.768 kHz}
- {id: System clock.outFreq, value: 96 MHz}
settings:

MCG->C1 = ((MCG-»>C1 & ~MCG_C1_FRDIV_MASK) | MCG_C1_FRDIV(frdiu

m

4 T k

Figure 85. Sources tab

5.14.1 Working with the code

The generated code is aligned with the selected SDK version; selected when the global configuration is created. To use the
code with the SDK project it is necessary to transfer the code into your project structure.

To transfer the code into your project:

1. 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.

2. User export command:
a. Select File > Export.
b. Select Clocks Tool > Export Source Files.

3. Click the User export button in Sources view.
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5.14.2 Restoring clock configuration from source code

The generated code contains information on 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.
II,-'**************************#********************************#*******************
E R L R E L L E LR L L CDn‘Figur‘atiDn BDARD_EDDtchCkRUN B L E L
********#***************#********#*******#***************#********#***********f’
J* TEXT BELOW IS USED AS SETTING FOR THE CLOCKS TOOL *****FEEExaXLLXLXXLLXEXXLLLEE
INConfiguration
name: BOARD BootClockRUN
outputs:
- {id: Bus_clock.outFreq, wvalue: 28.97152 MHz}
- {id: CLKOUT.outFreq, wvalue: 28.97152 MHz}
- {id: Core_clock.outFreq, wvalue: 28.97152 MHz}
- {id: Flash_clock.outFreq, walue: 18.48576 MHz}
- {id: FlexBus_clock.outFreq, wvalue: 28.97152 MHz}
- {id: LPO_clock.outFreq, value: 1 kHz}
- {id: MCGFFCLK.outFreq, walue: 32.768 kHz}
- {id: PLLFLLCLK.outFreq, wvalue: 20.97152 MHz}
- {id: System_clock.outFreq, value: 28.97152 MHz}
* BE CAREFUL MODIFYING THIS COMMENT - IT IS YAML SETTINGS FOR THE CLOCKS TOOL **/

Figure 86. Setting Information in the source code

If this information is not corrupted, it is possible to re-import the clock settings into the tool using the following steps.
1. Select the command: File > Import....

Select Clocks Tool / Import Source Files.

Click Next.

Click Browse.

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

2 T

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

5.15 Module Clocks view

The Module Clocks view provides an overview of the peripheral instances. It also provides the information on which clock
can be consumed by the particular clock instance. This view is not editable and is for information only.

NOTE
The information on which peripherals are consuming a particular output clock is available in the
clock output tooltip.
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O Module Clocks &3 Registers EDetails [% Lag [a Sources = B
Peripheral Consumed Clocks i
ADCD Bus clock, OSCERCLE
ADCL Bus clock, OSCERCLE
AIPSD Bus clock, Flash clock, System clock
AIPS1 Bus clock, Flash clock, System clock
AXES Systemn clock
CAMD Bus clock, OSCERCLE E
CALl Systemn clock
CMPO Bus clock
CMPL Bus clock
CMP2 Bus clock
CMT Bus clock
CRC Bus clock
DACD Buz clock
DACl Bus clock
DA System clock
DMAMUK  Bus clock
EMET Bus clock, EMET IEEE 1588 timestamp clock, ENET RMI clock, System clock
BV Bus clock, LPO clock
FE Systemn clock
EhAr Flach rlark Sactarn clack

Figure 87. Module Clocks view
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Chapter 6
Project Generator Tool

This tool enables you to create SDK-based projects for the MCUXpresso IDE, Kinetis Design Studio 3.x, GCC ARM
Embedded (command line), IAR Embedded Workbench, Keil MDK pVision,and Somnium DRT toolchains.

6.1 Features

Allows you to create SDK-based projects for the following toolchains.
¢ MCUXpresso IDE

* Kinetis Design Studio 3.x

¢ GCC ARM Embedded (command line)

* IAR Embedded Workbench

* Keil MDK pVision

e Somnium DRT

Allows you to clone SDK example projects.

Generates stand-alone projects. For example, all sources and libraries needed for project compilation are copied into project
folder.

NOTE

The project files hierarchy in the toolchain IDE is same as on the disk
Supports all SDK drivers, utilities, CMSIS drivers, and RTOSes.
Supports C and C++ project types.
Creates template of the main file, so the project is ready to compile and run.
Allows you to update project that was already generated.
Supports MCUXpresso SDK 2.2 and higher.
Supports multi-core devices (Cortex-M cores).

Provides possibility of automatically fixing the component selection problems. For example, auto-resolve component
dependencies or components required from other tools.

6.2 Workflow

To use the Project Generator tool, ensure that you adhere to the following steps.

1.

Create a new or open an existing configuration. For details, see chapter Configuration.

2. Select the Tools > Project Generator option from the tools menu to invoke the Project Generator tool.
3. For Desktop: Select the project-base directory. This is the directory where the project(s) will be generated.
4. Select the toolchain and the language.
5. In the project configuration, select the name of the project.
6. Select Real-Time Operating System.
Getting Started with MCUXpresso Configuration Tools User's Guide
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7. Select the components required for the application. Optionally, you can click the button to select the minimal driver set or
the button to auto resolve all component problems.

8. Click Create Project to generate the project for the selected toolchain.

9. Desktop: Once the project is successfully generated, click the link to open the generated project folder.

10. Open the project in the toolchain.

11. Build the project.

12.Web: The generated project is available for download as a software archive.

13.Desktop: If you need additional components in the project, select the required components and click the Update Project
button. The project is updated and your changes are preserved.

6.3 User interface

The tool is integrated and runs with the MCUXpresso Config Tools framework. The main window and the menu are provided
by this framework (both for the Web and Desktop versions).

For documentation on the common framework and menu items, see the Tools Common Framework User Interface.

() *Project Generatar - FRDM-KB4F.mex (MK64FN1 M0>0acl 2) [Offline] [ =[]
File Edit Tools Prj.Generator Views Help
[E] Project Generator = B ||[@] Project Configuration = g
SDK Path: Project name: = =
Filter by name/description 28| ¥
Cinxp\SDK\SDK_2 1_FRDM-KB4F-AllToolChain | [—— Project
RTOS Narne Version Description i
Base project directory (workspace):
(&3 . ‘ u Dnva; 16 200 ADOIGD
Atmp S| [F==— adc 0. river
FreeRTOS
— 5§ = 7@ clock 210 Clock Driver
oeichamn anguage cmp 200 CMP Driver
@ MCUXpresso IDE @cC C++ emt 201 CMT Driver
Kinetis Design Studic Proj i i ¥ @ commen 200 COMMON Driver
. roject Configuration o
BCC ARM Embedded Project Generator are 201 CRCDriver
1AR Embedded Workbench for ARM dac 201 DAC Driver 2
: dmamux 202 DMAMUX Driver
Keil MDK .
SOMNIUM DRT [EEateblen depi 213 DSPIDriver
edma 211 EDMA Driver
Board description: FROM-KG4F enet 201 ENET Driver
The Freedom-KB4F is an ultra-low-cost development platform for Kinetis - ! ewm 201 EWM Driver
K64, K63, and K24 MCUs = v flash 220 Flash Driver
-Form-factor compatible with the Arduino R3 pin layout flexbus 201 FLEXBUS Driver
-Peripherals enable rapid prototyping, including a 6-axis digital flexcan 210 FLEXCAN Driver
accelerometer and magnetometer to create full eCompass capabilities, a tri-  ~ fm 202 FTM Driver
7 @ gpio 211 GPIO Driver
A problems 52 | B Log — = i2¢ 202 DCODriver
type filtfr 1t Ihwu 201 LLWU Driver
Iptmr 200 LPTMR Driver
Level Issue Origin mpu 210 MPU Driver
Problems View Log View pdb 201 PDB Driver
pit 200 PIT Driver
pmc 200 PMC Driver
v port 202 PORT Driver
rcm 201 RCM Driver -
< m 3

Figure 88. Project Generator interface

6.3.1 Views

The following views are supported in the Project Generator tool.

* Project Generator view — Contains main configuration, selection of SDK, toolchain, and target path.
* Project Configuration view — Contains the project-specific configuration.

* Problems view — Displays the configuration problems.

* Log view — Displays the result of the Project Generator tool commands.

All the views are accessible through view menu.

Getting Started with MCUXpresso Configuration Tools User's Guide
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6.3.2 Specific menu commands

The Project Generator tool contains the shortcut command for the project generation of the configured properties.

To invoke the Project Generator tool, select Prj.Generator > Create/Update Project from the main menu.

() Praject Generator - FRDM-K64F. mex (MK64FN1 Mool 2)

File Edit Tools Views Help

E Project Generate Create/Update Project l

SDK Path:
Figure 89. Create/Update project command

Alternatively, you can use the Project Generator > Export wizard.

6.3.3 Errors and warnings

There are three types of problems reported in the tool.
* Error

* Warning

* Information or hint

A decorator appears on the top-left corner of the control to highlight the status of the editing value.

\E{u:u_iect name "Project,” is invalic

+

B Project)
Figure 90. Error on the edit box

Toolchain

MCUXpresso IDE
Generated project is in

“i@ SOMMNIUM DRT

Figure 91. Warning on item the radio group

The status of the component is shown between the checkbox and the name in the first column. The description of the
highlighted status appears as a tooltip for component when hovered.

Marme
4 €3 Driver
adcli
v clock
cmp
cmit

£ common . .
The component ‘'commen’ is

crc

Figure 92. Component error
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d €3 Driver
% adc
7 clock

cmp

JThere are some problem(s) in th

cmt
£ common
Cre

Figure 93. Highest severity status of the component is propagated to the parent node

NOTE
All problems are listed in the Problems view, except in case of unsupported components.

6.3.4 Project Generator view

This view contains controls to configure general core nonspecific properties. On desktop, it is possible to select path SDK,
in drop down list is possible reselect previously selected existing path. Second selectable path will be used as a root folder
to generate project(s), drop down list also contains previously selected existing path. Root folder must exist. Path are possible
to select via folder dialog. On the left site of the view is group of Toolchain supported in selected SDK. Generated project
will be possible to open by selected toolchain. Button activating [ ] is locateD [on the right-hand side]/[to the right of] the
Toolchain [box]. There is a Language group above the Generate button, where it is possible to select project type.

Teclchain Language
@ MCUXpresso IDE @ C C++
Kinetis Design Studic

I |
Figure 94. Language group

Examples are creates in specific language, that is why Language group will be replaced by Example group, when example
is selected instead of the new configuration. The Example group helps identify selected example by showing name (relative
path in SDK).

Teoolchain SDE Example
@ MCUXpresso IDE demo_apps/hello_world
Kinetis Design Studic |

Figure 95. Example group

Description of selected kit, board or processor from SDK filled remaining space on bottom of the view.

6.3.5 User-specific paths

The "SDK path” and the “Project base path” parameters are user-specific and these settings are stored in the used
preferences and not in the configuration file.

* SDK path: is set based on the SDK version and the configuration.

* Project base path: is same for all the projects. You can select the path from the drop-down list, where the paths are listed.
If the path is not used, you can select the path using the Browse dialog.

6.3.6 Project Configuration view

The Project configuration view allows you to configure specific properties. For details on layout differences of the multicore
processors, see Multicore projects.
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You can configure the Project name in the view. The value must be identifier because it is used the name of the generated
project folder.

You can select the real-time operating system (RTOS) from the list of the supported ones in the selected SDK.

The Components tree occupies most of the space in the Project Configuration view, where the components selection is
performed. The tree contains all the supported components divided by type in the selected SDK. You can perform the following
tasks in the components tree:

* Filter by name or description: Displays only those components, which satisfy a given condition. Wildcard * is
supported, representing any substring.

* Select minimal set of components: Required only by other tools or the selected example. The result of the operation
is logged.

* Auto resolve problems in components: Fixes problems by selecting or de-selecting components. It fixes even
problem in RTOS. The number of fixed problems is found in the Log view.

: p e - 28| [:x
Filter h;.-'namr;-clescrlpltlcn Select minimal set—lﬂ/ ’Q‘

MName Filter Version Description
4 [’ Driver
< clock 21.0 Clock Driver
i common 200 COMMON Driver
cre 201 CRC Driver  Auto-resolve
ctirmer 2,00 CTimer Driver problems
drnic 200 DMIC Driver
flashiap 200 FLASHIAP Driver
v flexcomm 2,00 FLEXCOMM Driver
frmeas 2,00 FMEAS Driver
gint 2.00 GIMT Driver
inputmuz 200 INPUTMUX Driver

Figure 96. Components tree

NOTE
The image of the device is shown only when it exists in the SDK.

6.3.7 Component selection

The components tree is a summary of components within the SDK. The checked or unchecked checkbox help recognize the
included or excluded components in the generated project. The components are divided in to several subtrees with the root
node representing their common type.

You can also select or deselect components in the second selection mode by checking or unchecking the checkbox based
on the component type. The selected value is propagated to the individual components, when the subtree of the selected
type node is filtered.

There are three types of configurations for the component type.

* All - Components of a given type are included, regardless of the component name. When SDK supports new component
of this type, the component is included. Renaming component in SDK does not cause any problem.

You can set it by checking the type node checkbox and the whole type subtree is untouched by the filter.

* None - Opposite of the aforementioned type “All’ Excludes components by this type.
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* Custom — Included components are collected in a list. Other components are excluded. Modifying the component
identification causes a problem.

You can set it when components are included or excluded individually.

6.4 Multicore projects

This section describes the differences between selecting the supported multicore and single-core processors.

6.4.1 Core booting role

The core booting role defines the used initialization of the core:
* Primary - If the core initializes the processor. You can set only one core as the primary.
* Secondary - If the core is started after the processor, the primary core initializes.

* Unused - If the core is not used, the project is not generated for the core.

6.4.2 Project Configuration view

The Project Configuration view is enhanced to configure the multicore project. The new control appears in the Window
view. The control helps configure the Core booting role.
Project name:
Filter by name/description
Project_corel

Core Booting Rol Name
ore Booting Role .
@ Primary 4 W[’ Driver
7 clock
Secondary -
Unused commen
crc

RTOS ctirner
@ Barermetal dmic

Figure 97. Core booting role controller

To prevent unwanted modification of the project for the unused core, the widgets are disabled.

Project name:
Filter by narme/description

Project_corel
] Mame
Core Booting Role -
Primary 4 Driver
7 clock
Secondary g )
8 Unused common
crc
RTOS ctirner
Baremetal dmic

Figure 98. Core booting role set to Unused

The extended single core view is duplicated into the Window tabs, where each tab represents individual project for the core.
The project configuration does not influence different projects.
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@ Project Configuration
B Core20 (ARM Cortex-h4) |[M] Core 21 (ARM Cortex-M0+)

Project name:
Filter by nare/description

Figure 99. Tabs for multicore configuration

6.4.3 Compiler symbols

The following symbols are defined in the compiler for multicore applications:

Table 7. Compiler symbols

Symbol name Description
SDK_PRIMARY_CORE Defined for project running on the primary core; only for multicore applications.
SDK_SECONDARY_CORE | Defined for project running on the secondary core.

6.5 Project generation

Before code generation ensure there are no issues in the Pins and Clocks tool, because code generation contains code from
all tools. Click the Create Project button to generate project. Alternatively, you can use the menu command.

The description of all the buttons is available as a tooltip.
For Desktop:

* Create Project — Click the Create Project to generate the project for the first time.
@ L++

Create Project

Project 'Project’ will be created. l

Figure 100. Create project

» Update Project — Click the Update Project button to add, remove, or update components to an existing project. For
details, see chapter Project update and backup files.

m Update Project

Project 'Project_corel’ will be updated.
Project 'Project_corel’ will be updated.

Figure 101. Update multicore project

* Recreate Project — Click the Recreate Project button to recreate an existing project when the existing project do not
allow project updates. The reason for regeneration is described in the tooltip above the button.
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71 Unused

Recreate Project RTOS
‘@ Paremeta

The project 'Project_corel’ needs to be recreated, beca
Project 'Project_corel' will be created.

Figure 102. Re-Create project

¢ Invalid Configuration — Click to correct the configuration problems that did not allow project generation.

(71 Unused
@ Invalid Configuration

Project 'Project_cored’ will be updated.
Project 'Project_corel' cannot be generated because th

RTOS

=

Figure 103. Invalid configuration

A dialog appears on the successful generation of the project. However, if project generation fails, the reason appears in
the dialog.

[ ) A dialog appears on the successful generation of the project. The dialog contains the link to the
generated project folder. To open the project in the file browser, click the respective link.

-

! Successfully generated project(s) @

Successfully generated project(s). Click to open project folder:

Chimp\Project corel

ChtmphProject corel

Figure 104. Invalid configuration

6.5.1 Export

The Export wizard helps you to export a generated project to a different location.
1. Select File > Export or Prj.Generator > Export from the main menu.

The Select dialog appears.
2. Expand the Project Generator tree.

3. Select the Create/Update project option.

Getting Started with MCUXpresso Configuration Tools User's Guide
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.

P4 Export = [2][mn]
Select ;’-‘
It will create or update project(s) for Toclchain E 5

Select an export wizard:

type filter text

- = Clocks Tool
- = Pins Tool
. = Processor Data
4 [ Project Generator
Create/lpdate project
- = Tools Configuration

Figure 105. Export project
4. Click Next
5. Select target folder. This folder is temporarily set as a root folder to generate projects.

6. Click Finish.

6.6 Structure of a generated project

The generated project contains the following subfolders:

Table 8. Structure of a generated project

Subdirectory Content

root Toolchain-specific project files and linker file;
MEX configuration file;

ProjectGenerator.gen with information about the generated last project.

board Code generated from Pins, Clocks, and other board-specific sources

CMSIS Device-specific CMSIS header files.

doc Example-Specific documentation.

drivers Source files of the SDK drivers.

middleware Source files and libraries for the middleware. For example, FreeRTOS and others.
settings Toolchain-specific configuration files

or .settings

source Main file or other source templates.

startup Device startup files.

utilities Source files of the SDK utilities.
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NOTE
For details, see Toolchain specific information.

6.7 Toolchain-specific information
6.71 MCUXpresso IDE

MCUXpresso IDE project directory structure is simplified when compared to other toolchains. The MCUXpresso IDE toolchain
is based on SDK and can add SDK sources during the project import. However, the project updates are not fully supported
due to the same reason. The project structure is as follows.

Table 9. MCUXpresso IDE toolchain structure

Subdirectory Content

root Project.xml with information about project creation in MCUXpresso IDE.
MEX configuration file.

ProjectGenerator.gen with information about the last generated project.

board Code generated from Pins, Clocks, and other board-specific sources.

source Main file or other source templates.

To open a generated project in the MCUXpresso IDE:

1. Start the MCUXpresso IDE.

Open Installed SDKs view and ensure that the SDK is installed.

Navigate to the Quickstart Panel view and select Import SDK example(s)....
Select SDK and click Next.

Click the Import from XML... button on the toolbar.

Select the generated XML file

In the list of examples, expand the Project Generator category and select the generated example.

® N @ oA ® N

Confirm to import.

g It is highly recommended to use the same SDK package in Project Generator and in the
MCUXpresso IDE.

6.7.2 Kinetis Design Studio (KDS)

Project Generator generates native Eclipse project format. Generate the project directory into the Eclipse workspace. To open
the project in KDS, select File > Import > General > Existing Projects into Workspace.

The launch configurations are provided in the settings subfolder.

6.7.3 ARM GCC embedded

Batch files are provided to build the application in the project root. Use build_all script to build both the configurations.
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6.74 I1AR embedded workbench for ARM

To open the generated project in IAR, double-click the Project.eww file. Alternatively, select File > Open > Workpace... from
the main menu.

6.7.5 Keil MDK

To open generated project for MDK, double-click the Project.uvmpw file. Alternatively, select Project > Open Project... from
the main menu.

6.7.6 Somnium DRT

The file format is same as for the Kinetis Design Studio. For details, see Kinetis Design Studio (KDS).

6.8 Project updates and backup files

The project update and backup files feature applies to the desktop version only.
For Web version, the complete project is always generated.

For details on toolchain-specific information, see Toolchain-specific information.

6.8.1 Project updates

You can regenerate a project anytime and make the following updates:

* Any changes in the Clocks or Pins configuration

» Selection of RTOS or selection of any component

* Core role for multi-core devices

You can apply the following changes in the project file and preserve any user changes:
e List of project source files

e List of include paths is updated

* List of compiler define symbols is updated

e List of libraries is updated

The content of the main file is never updated. The content is rewritten only if RTOS is changed. The main file extension is
either .c or .cpp depending on the selected language.

NOTE
The ProjectGenerator.gen file from the project root folder detects the project update and you should
never remove it.

6.8.2 Backup files

During the project update, no source file or project file is removed or rewritten. Instead of removal or overwriting, the file is
renamed with “backup” extension. Only one backup copy of the file is maintained. The previous backup file is always
overwritten. If there is no change in the source file, the backup is kept untouched.
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Advanced Features

Switching processor (for desktop version only)

7.1 Switching processor (for desktop version only)

It is possible to switch the processor or the package of the current configuration to a different one. If switched to completely
different processor, it may lead to a conflict or problems. For example, inaccessible pin routing or unsatisfiable clock output
frequency. It is necessary to fix the problems manually. For example, go to the Pins Routing table and re-configure all pins
which reports an error or conflicts. Alternatively, you may need to change the required frequencies on Clock output.

Select File > Switch processor menu to change the processor in the selected configuration.

E Switch processor

Switch processor

Select Processor

type filter text

Mew MEB4FMNLMO:ced 2 configuration
Mew MEB4FX51 20012 configuration
Mew MEBSFMN2MDeedd configuration
Mew MEESFMN2MMD:ced 8WS configuration
Mew MEBSFX1 Mwed 8 configuration
Mew MEBSFXL MO:ed WS configuration
Mew MEBEFM2MDeedd configuration
Mew MEBEFXL MDwed 8 configuration
Mew MEBOFMN256:00d5 configuration
Mew MEB1FM256xmed 5 configuration
Mew MEBZFM256:00d5 configuration
Mew MEE4FMN2MO:ced 5 configuration

Kimatic |

Select version

SDK w2

Mame your cenfiguration

FROM-KB4F

A
=T}
m

Figure 106. Switch processor

= m=m )

m

Cancel
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Select File > Switch package menu to change the package of the current processor.

! Switch package for the Processor (=] @

Available Processor Packages

MEBFMIMOCAILZ - WLCSP 142 package
MEB4FMIMOVLLLZ - LQFP 100 package
MEB4FMIMOVDCL2 - XFBGA 121 package
MEB4FMIMOVMDL2 - MAPBGA 144 package
MEG4FMNIMOVLQLZ - LQFP 144 package

QK ] ’ Cancel

Figure 107. Switch package

7.2 Exporting Pins table

To export Pins table:

1. Select File > Export from the main menu.

2. In the Export dialog, select the Export the Pins in CSV (Comma Separated Values) Format option.
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E Export

Select /1
Export the Pins in C5V (Comra Separated Values) Format ‘ E 5 l

Select an export wizard:

type filter text

= Clocks Tool
4 = Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
= Processor Data
(== Project Generator
== Tools Configuration

Figure 108. Export dialog
3. Click Next.

4. Select the folder and specify the file name to which you want to export.

! Export

Export the Pins in CSV (Comma Separated Values) Format

To directory:  C\nxp\Configurations)| Browse...

Figure 109. Export the Pins in CVS

5. The exported file contains content of the current Pins view table, plus lists the functions and the selected routed pins.

sep=;

Pin;Pin name;GPIO; FTM;ADC; UART; SPI;I25; LLWU; I2C; CMP; SUPPLY; LPUART; USB; SIM; JTAG; RTC;EWM; Other;Routing for BORRD InitPins

21; PTEQ/CLEOUT32K; PTE0/CLECOUT3 2K (GPIOE, GPIO, 0) ; ; ADC1_SE4a [ADC1, SEa, 4) ;UART1_TX (UART1,TX); SPI1_PCS1(SPI1,PC51);;;I2C1_SDA(I2C1,SDA);;::;PTED
B1:;PTEL/LLWU_PO;PTE1/LLWU_PO (GPIOE,GPIO, 1) ; ;ADCL_SESa (ADC1,SEa,5); UART1_R¥ (UART1,RX) ;SPI1_SOUT (SPI1,S0UT)/SEI1_SIN(SFI1,SIN);;FTEL/LIWU_PO (
€1;PTD5: FTDS(GPI[}D GEIO,5) ; FTMO_ c&s(Fmo cH, 5) ;BDCO_SE6b (ADCO, SEb, 6) ;UARTO_CTS_b (UARTO, CTS) ; SPI0_PCS2 (SPI0,FCS2) /SPI1_SCH (SPI1,SCK)::;:::::
D1;USBO_DM: ;USBO_DM (USBO, DM) ;

E1;USBO_DP SBO_DP (USBO, DE)

F1;ADCO_DMO/ADC1_DM anco _DMO/ADCI1_DM3 tADCO DM, 0) /ADCO_DMO/ADC1_DM3 (ADCO,5SE,19) /ADCO_DMO/ADC1 DM3 (ADC1, DM, 3); ;ADCO_DMO/ADCI
G1;ADCO_DPO/ADC1_DP3;::;ADCO_DPO/ADCI DP3 tADCO DP,0) /ADCO_DPO/ADC1_DP3 (ADCO,SE,0) /ADCO_DPO/ADC1_DP3 (ADC1,DP, 3) /ADCO DPO}’ADCJ DP3 (ADC1,5E,3) :
H1;VREF_OQUT/CMP1_ INS/’CHPO INS/ADCJ. SE18;;;VREF OUT/CMP1_INS5/CMPO INS/ADCJ. SE18(ADC1,SE,18) ;7;;;;VREF_QUT/CHP1_ INS/CHPO INS/ADC.’L SE18(CMP1,I
A2;PTD7/UARTO TX/FTMO CH7/FTMO FLTJ/SPI.’L SIN;PTD7 (GPIOD, GPIO,7) ;FIMO CHT (FTMQ,CH,7)/FTMO_FLT1 (FTMO,FLT, 1) ; ;UARTO_TX (UARTO,TX) ;SPI1_SIN(SPI1
BZ; RDCO_SE*}:/PTD6/LLWU_P.’LS/SEIO_PCSS/URRTO_RX/FTHO_C -16/FTHO_FLTO/5E11_SGUT PTD6/LLWU_P15 (GPIOD, GPIO, &) ; FTMD CHE (FTMO,CH, 6) /FIM0_FLTO (FTMO, F
C2;PTD2/LLWU_P13/SPI0_SOUT/UARTZ RX/LPUARTO_RX/I2CO_ SCL;PTD2/LLWU_P13 (GPICD,GPIC,2);;;UART2 RX(UARTZ,RX);SPI0_SCUT (SPIO, SOUT) ;;PTD2/LLWU_P1
D2 ;VREGIN: VREGIN (USEO, VREGIN) ;
EZ;VOUT33: VOUT33 (USBO,VOUL33) ;
F2;ADC1_DMO/RDCO_DM3;::;ADC1_DMO/ADCO DM3 (ADC1,DM,0)/ADC1_DMO/ADCO_DMS (ADC1,SE,19) /ADC1_DMO/RDCO_DM3 (ADCO,DM,3)riiz:zriiiizis:

GZ:RDCl DPO/RDCO_DP3; 7 ;ADC1 DPO/RDCO DP3 (ADC1,DF,0) /ADCL | DEO/ADCO DP3 (BDCJ. SE,0)/ADC1_DPO/ADCO_DP3 (RDCO DP,3) /ADC1_DPO/ADCO_DP3 (ADCO, SE, 3) 7

L3; ETD‘lfLLW'U_Pl‘lfSPIO_PCSl/UARTO_RTS_EKFTHO_C -1‘1fEWM_INf5PIl_PC50 PTD‘J/LLWU_E.’H (GPIDD GPIC, ‘1] H FTHO_C-H (FTMO,CH, ‘1] H ,UA_RTO_RTS_I: (URRTO RTS); sp
BE3;PTD3/SPI0_SIN/UART2_ TX/LPUARTO_ TX/I2C0_SDA;PTD3 (GPIOD,GPIO, 3);; ;UART2 TX (UARTZ,TX);SPI0_SIN(SPIO0,SIN);;;I2C0 SDA(I2C0,5DA);;;LPUARTO_TX(
Cc3; ETDOfLLw'U PlZ,PTDO/LLWU Flz (GPIDD GFIC,0):; ,URRTZ RTS b (URRTZ,RIS) ;SFI0_PCS0 (SPIO PCSO/SS) H ,PTDO/LLWU P12 (LLWU,WREEUP,P12);;; .LFUA_RTO RT

Figure 110. Exported file content
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The exported content can be used in other tools for further processing. For example,

image below.

€1 ;ETDS

ADCO_DMO/ADCI_DM3

G1 ;ADCO_DPO/ADCI_DP3

H1 ;VREF_OUT/CMPI_IN5/CMPO_INS/ADCI_SE18
D7/URRTO_TX/FTMO_CHT/FTMO0_FLT1/SEI1_SIN

'D2/LLWU_P13/5PT0_SOUT/UART2_RX/LPUARTO_RX/TI2C0_SCL
EGIN

VOUT33

C1_DMO/ADCO_DM3

C1_DPO/ADCO_DE3

CO_OUT/CHMP1_IN3/ADCO_SE23

83 ;PTD3/SPI0_SIN/UARTZ TX/LPUARTO_TX/I2C0_SDA
C3 ;PIDO/LLWU_P12

D3 :PTAO/UARTO_CTS_b/FTMO_CHS/JTAG_TCLK/SWD_CLK/EZP_CLK
E3  ;vssso

IXTAL32
CO_SESb/PTD1/SPI0_SCK/UART2_CTS_b/LPUARTO_CTS_b
C1_SE€b/FTC10/12C1_SCL/I250_RX_FS

;vsse

;PTA1/UARTO_RX/FTMO_CH6/JTAG_TDI/EZP_DT
E¢ ;VDDE1
F&¢ VDDA
G4 :VREFH

C0_SE7b/PTD6/LLWU_P15/SPI0_PCS3/UARTO_RX/FTMO_CHE/FTMO_FLTO/SPI1_SOUT;ETD6/LLWU_P15 (GPIOD, GPIO, 6)

D4/LLWU_P14/5PT0_PCS1/UARTO_RTS_b/FTMO_CH4/EWM_TN/SPT1_PCSO

;GPIO
£ ETED/CLEOUT32K (GFIOE, GFIO, 0) 7
#PTEL/LLWU_PQ (GPIQE, GPIO, 1)

:PTDS (GPIOD, GPTO, 5) :FTMO_CHS (FTMO, CH, 5)

see it after aligning to blocks in the

3ADC
;ADC1_SE4a (ADC1,SEa, )
;ADCL_SESa (ADCL,SEa, 5)
:ADCO_SE6L (ADCO, SEb, &)

;ADCO_DMO/ADC1_DM3 (ADCO, DM, 0) /ADCO_DMO/ADC
;ADCO_DPO/ADC1_DP3 (ADCO, DB, 0) /ADCO_DBO/ADC

;FIMO_CHT (FTMO, CH, 7) /FTMO_FLT1 (FTMO, FLT, 1) B
FTMO_CHE (FTMO, CH, 6) /FTMO_FLTO (FTMO, FLT,0) /ETMO_FLTO (FTMO, TRE, 2) ;
PTD2/LLWU_P13 (GPIOD, GPIO,2) ;

PTD7 (GPIOD, GEIO, 7)

;VREF_OUT/CMP1_INS/CMPO_IN5/ADC1_SE18 (ADC1

ADCO_SE7k (RDCO, SEb, 7)

;ADC1_DMO/ADCO_DM3 (ADC1, DM, 0) /ADC1_DMO/ADC
ADC1_DPO/ADCO_DPS (ADC1, D, 0) /ADC1_DEO/ADC

;PTD4/LLWU_P14 (GPIOD,GPIO,4) ;FTMO_CH4 (FTMO,CH, 4)
:PTD3 (GPIOD, GPIO, 3) :
;PTDO/LLWU_P12 (GPIOD,GPIO, Q)

:PTA0 (GPIOA, GPTO, 0) :FTHO_CHS (ETMO, CH, 5)

;DACO_OUT/CMP1_IN3/ADCO_SE23 (ADCO, SE, 23}

;VSSA (ADCO, SE,30) /VSSA (ADC1, 58, 30) /VSSA (AL

SVREFL(ADCO, SE, 30) /VREFL (ADC1, SE,30) /VREFL

;PTD1 (GPIOD, GPIO, 1)
:PTC10 (GBIOC, GPIO, 10)

;PTAL (GPIOA, GPTO, 1) 3 FTMO_CH6 (FTMO, CH, 6)

3ADCO_SESb (ADCO, SEb, 5)
;ADC1_SE6b (ADC1, SED, 6)

VDDA (ADCO, SE, 22) /VDDA (ADC1, SE, 29) /VDDA (AL
SVREFH (ADCO, 5E, 29) /VREFH (ADC1, 5E, 23) /VREFE

Figure 111. Aligning to block

7.3 Export processor data

The tool automatically downloads the processor data only, if it is needed. However, it is also possible to explicitly download
all available data into the local machine by selecting Export > Processor Data > Download Processor Data.

= 2]

! Export

Select

Download Processor Data

Select an export wizard:

type filter text

Val

2]

» = Pins Tool

» = Clocks Tool

4 (= Processor Data

Download Processor Data
> = Project Generator
» = Tools Configuration

Figure 112. Download processor data options

The tool allows you to download data into a default data location or to a custom folder. The downloaded processor data
includes data (processors/boards/kits) for selected series.

NOTE

The data size can be more then 1 GB and the download time depends on your network speed.

Getting Started with MCUXpresso Configuration Tools User's Guide

84

NXP Semiconductors



E Export

Download Processor Data

@ Download to default data location

Download to custom location

ChnxphConfigurations

Select series:
Kinetis E
Kinetis K
Kinetis L
Kinetis M
Kinetis 5
Kinetis V
Kinetis W
LPC LPC54000

| Select Al | | Deselect Al

< Back

Advanced Features
Tools advanced configuration

= [ ]ma]

m

Cancel

i

I
3
]

Figure 113. Export processor data

7.4 Tools advanced configuration

Use the tools.ini file to configure the processor data directory location. It is possible to define the "com.nxp.mcudata.dir"

property to set the data directory location.

For example: -Dcom.nxp.mcudata.dir=C: /my/data/directory.

7.5 Generating HTML report

Select Export > Pins/Clocks Tool > Export HTML Report to generate the report.
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¥ o = E

Select A

/
Export HTML Report E 5

Select an export wizard:

type filter text

» = Clocks Tool
4 (= Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
» = Processor Data
» = Project Generator
> [= Tools Configuration

Figure 114. Export HTML report

7.6 Export registers

It is possible to export the tool modified registers data content using the Export wizard.
To launch the Export registers wizard:
1. Select File > Export from the main menu.

2. Select the Pins Tool > Export Registers option.

Getting Started with MCUXpresso Configuration Tools User's Guide
86 NXP Semiconductors




Advanced Features
Command line execution

A Expor = E

Select A

_ /
Export Registers | E 5

Select an export wizard:

type filter text

. = Clocks Tool
4 (= Pins Tool
Export HTML Report
Export Registers
Export Source Files
Export the Pins in C5V (Comma Separated Values) Format
. = Processor Data
. == Project Generator
- = Tools Configuration

Figure 115. Export registers
3. Click Next.

4. Select the target file path where you want to export modified registers content.

4 o o [0

Export Registers

To directory: C:\nxp\Cnnfiguratiunﬂ Browse...

Figure 116. Export registers directory
5. Click Finish.

7.7 Command line execution

This section describes the Command Line Interface (CLI) commands supported by the desktop application.

The following commands are supported in the framework:

Table 10. Commands supported in the framework

Command name Definition and Description Restriction Example
parameters

Table continues on the next page...
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Table 10. Commands supported in the framework (continued)

Force language -nl {lang} Force set language Removal of the ".nxp' | -nl zh
o folder from home
{lang} is in ISO-639-1 directory is
standard recommended, as
some text might be
cached
Only 'zh' and 'en' are
supported
Show console -consoleLog Log output is also sentto | None
Java’s System.out
(typically back to the
command shell if any)
Select MCU -MCU MCU to be selected by Requires — -MCU
framework SDKversion command | MK64FX512xxx12
Select SDK version -SDKversion Version of the MCU to be | Requires -MCU -SDKversion
selected by framework command test_ksdk2_0
Select part number -PartNum Select specific package of | Requires -MCU and - | -PartNum
the MCU SDKversion MK64FX512VLL12
commands
Configuration name -ConfigName Name of newly created Name is used when -ConfigName
configuration - used in new configuration is "MyConfig"
export created by -MCU and
-SDKversion
commands
Select tool -HeadlessTool Select a tool that should None -HeadlessTool Clocks
be run in headless mode
Load configuration -Load Load existing None -Load C:/conf/
configuration from (*.mex) conf.mex
file
Export Mex -ExportMEX Export .mex configuration | None -ExportMEX C:/
file after tools run exports/

Argument is expected as a my_config_folder

folder name

Table continues on the next page...
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Table 10. Commands supported in the framework (continued)

Advanced Features
Command line execution

Export all generated
files

Specify SDK path

-ExportAll

-SDKpath {path}

Export generated files
(with source code and so
on. Code is regenerated
before export

Includes -ExportSrc and
in framework -ExportMEX
Argument is expected as
a folder name.

Argument is expected as a
folder name

Specify absolute path to
the root directory of the
SDK package.

Requires -
HeadlessTool
command

@since v3.0

-ExportAll C:/exports/
generated

-SDKpath c:\nxp
\SDK_2.0_MKL43Z25
6xxx4

7.7.1 Command line execution - Pins Tool

This section describes the Command Line Interface (CLI) commands supported in the Pins Tool.

Table 11. Commands supported in Pins

Command name

Import C files

Import DTS files

Definition and
parameters

-ImportC

-ImportDTSI

Getting Started with MCUXpresso Configuration Tools User's Guide

Description

Import .c files into
configuration

Importing is done after
loading mex and
before generating
outputs

Import .dtsi files into
configuration

Importing is done after
loading mex and
before generating
outputs

Restriction

Requires -
HeadlessTool Pins

Requires -
HeadlessTool Pins

Table continues on the next page...

Example

-ImportC C:/imports/
file1.c C:/imports/
file2.c

-ImportDTSI C:/
imports/file1.dtsi C:/
imports/file2.dtsi
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Table 11. Commands supported in Pins (continued)

Export all generated | ~ExportAll

files

(to simplify all exports

commands to one

command)

Export Source files -ExportSrc
Export CSV file -ExportCSV
Export HTML report -ExportHTML
file

Export registers -ExportRegisters

Export generated files | Requires -
(with source code etc.) | HeadlessTool Pins

Code will be
regenerated before
export

Includes -ExportSrc,-
ExportCSV, -
ExportHTML and in
framework -
ExportMEX

Argument is expected
as a folder name

Requires -
HeadlessTool Pins

Export generated
source files.

Code will be
regenerated before
export

Argument is expected
as a folder name

Export generated csv | Requires -
file. HeadlessTool Pins

Code will be
regenerated before
export

Argument is expected
as a folder name

Export generated htm| | Requires -
report file. HeadlessTool Pins

Code will be
regenerated before
export

Argument is expected
as a folder name

Requires -
HeadlessTool Pins

Export registers tab
into folder.

Code will be
regenerated before
export

Argument is expected
as a folder name

-ExportAll C:/exports/
generated

-ExportSrc C:/
exports/src

-ExportCSV C:/
exports/csv

-ExportHTML C:/
exports/html

-ExportRegisters C:/
exports/regs
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7.7.2 Command line execution - Clocks Tool

This section describes the Command Line Interface (CLI) commands supported by the Clocks Tool.

Table 12. Commands supported in Clocks

Advanced Features
Command line execution

Command name

Export Source files

Import C files

Export all generated
files

Export Source files

Definition and
parameters

-ExportSrc

-ImportC

-ExportAll

-ExportSrc

Description

Export generated
source files.

Code will be
regenerated before
export

Argument is expected
as a folder name

Import .c files into
configuration

Importing is done after
loading mex and
before generating
outputs

Export generated files
(with source code and
so on. Code is
regenerated before
export

Includes -ExportSrc
and in framework -
ExportMEXArgument
is expected as a folder
name.

Argument is expected
as a folder name

Export generated
source files.

Code will be
regenerated before
export

Argument is expected
as a folder name

Restriction

Requires -
HeadlessTool Clocks

Requires -
HeadlessTool Clocks

Requires -
HeadlessTool Clocks

Requires -
HeadlessTool Clocks

Table continues on the next page...
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Example

-ExportSrc C:/
exports/src

-ImportC C:/imports/
file1.c C:/imports/
file2.c

-ExportAll C:/exports/
generated

-ExportSrc C:/
exports/src
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Table 12. Commands supported in Clocks (continued)

Export HTML report | -ExportHTML Export generated htm! | Requires - -ExportHTML C:/
file report file. HeadlessTool Clocks | exports/html
Code will be
regenerated before
export

Argument is expected
as a folder name

7.7.3 Command line execution - Project Generator Tool

This section describes the Command Line Interface (CLI) commands supported by the Project Generator Tool.

Table 13. Commands supported in Project Generator

Command name Definition and Descriptsion Restriction Example
parameters

Table continues on the next page...
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Table 13. Commands supported in Project Generator (continued)

Advanced Features
Command line execution

Create new project

-PG_newPrj

{processor-partNum-

board} {core} {rtos}
{toolchain} {prj-type}
{wrkspc} {prjiName}
{compTypes}

Creates new project for
selected processor or
board.

1. {processor-

partNum-board} -
sub-directory of the
board in SDK
package OR part
number of the
device OR full
name of the device
from the SDK
MANIFEST (see
devices - device

tag)

. {core} - device core

type from the SDK
MANIFEST (see
devices - device -
core - name)
optionally with
suffix _master or
_slave to create
project for master
or slave

. {rtos} - name of the

RTOS component
used; none if no
RTOS shall be
used

. {toolchain} - id of

the toolchain to
create project (see
toolchains -
toolchain - id)

. {prj-type} - either C

for C project type;
or CPP for C++
project type

. {wrkspc} - absolute

path where new
project shall be
created (e.g.
project workspace);
if the path starts
with #erase:, then
the directory

Requires -
HeadlessTool PG and -
SDKpath {path}

@since v3.0

Table continues on the next page...
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-HeadlessTool PG -
SDKpath c:\nxp
\SDK_2.0_MKL43Z25
6xxx4 -PG_newPrj
frdmkl43z cmO none
kds C c:\tmp prj
SDK_ALL

-HeadlessTool PG -
SDKpath c:\nxp
\SDK_2.0_MKL43Z25
6xxx4 -PG_newPrj
MK64FN1MOxxx12
cmO freertos mdk CPP
c:\tmp prj SDK_ALL
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Table 13. Commands supported in Project Generator (continued)

content will be
deleted before
projects being
generated

{priName} - name
of the new project

. {compTypes} - SDK

components to add
into project:
ALL_SDK for all
drivers, CMSIS
drivers and utilities;
MIDDLEWARE for
all middleware
components; ALL
for SDK_ALL plus
middleware plus
CMSIS drivers;
NONE for none;
INDIVIDUAL to
create project for
each component

Table continues on the next page...
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Table 13. Commands supported in Project Generator (continued)

Advanced Features
Working offline

Clone SDK example
project

-PG_clone {board}
{example} {toolchain}
{wrkspc} {prjiName}

Clones specified SDK | Requires -
example projects
under new name

1.

{board} -
subdirectory of the
board in SDK
package

{example} - relative
path from board
sub-dir and name
of the example, for
example
demo_apps/
hello_world; use /'
as a path separator

{toolchain} - id of
the toolchain to
create project (see
toolchains -
toolchain - id)

{wrkspc} - absolute
path where new
project shall be
created, e.g.
projects workspace

{priName} - name
of the new project

HeadlessTool PG and -
SDKpath {path}

@since v3.0

-HeadlessTool PG -
SDKpath c:\nxp
\SDK_2.0_MKL43Z25
6xxx4 -PG_clone
twrk64f120m
demo_apps/hello kds
c:\tmp exmpl

7.8 Working offline

To work offline, you need to first download the processor-specific data. Once the configuration is created for the processor,
select Preferences > Work offline.
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Support

Chapter 8
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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